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Preface

A thought to bring out a Handbook of Cosmetics has been in the
mind since 1950 when one of the authors (BMM) started teaching a
course on Perfume and Cosmetics to the B.Pharm. students of the then
Birla College, Pilani. The course was discontinued from 1964 when
Birla Institute of Technology and Science was formed. However, a
course named, ‘Cosmetic Science’ has been reintroduced. Importance of
the book on Cosmetics has been felt ever since. In the last 20 years or so
the use of cosmetics has been continuously increasing so much so that
many colleges/universities have introduced courses in cosmetics. This
book intends to provide a hand book on cosmetics which may be
introduced in colleges.

The cosmetic products are classified and arranged according to their
site of application and function. Though a general manufacturing proce-
dure is given but for special type of products, specific and separate
procedure is also given. Basic aspects of quality control and evaluation
of products are also mentioned in each chapter.

There is in the market good literature already existing. The subject
matter is mainly from the student angle, and it is hoped that it will fulfil
that purpose besides providing handy literature to anyone interested in
the design and manufacture of cosmetics. Any suggestion by the readers
will be appreciated.

The authors express sincere gratitude to Mr C. Sreekhar of the
Pharmacy Group for proof reading and Mr Sharwan Kumar Vajpayee,
Deputy Director's Office for help in word processing the manuscript.

Pilani B.M. Mithal
13 April 2000 R.N. Saha
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CHAPTER-1

An Introduction

The word ‘cosmetics’ arises from a Greek word ‘kosmeticos’ which
means to adorn. Since that time any material used for beautification or
improvement of appearance is known as cosmetic. The urge to adorn
one's own body and look beautiful has been an urge in the human race
since the /ribal days. Earlier both males and females were equal
competitors for improvement of appearance. Males decorated them-
selves with animal parts and vegetable leaves etc. while women did so
by wearing any coloured stones or flowers round their neck and the
wrists. At a later stage they employed coloured earth for faces and
bodies and still later coloured ointments. Bangles and necklaces made
of baked earth also became common in the early civilization as well as
shells of various kinds obtained from nature. In digging up ancient
Egyptian tombs much light has fallen on the ancient practices of beauti-
fication. Pharaohian tombs have revealed that coloured earths were like
malachite green. The copper ore was used as eye shadows. Lamp black
was common too for eyes. For dyeing of hairs red was also practised.
The dancing ladies applied ointments perfumed with materials like myrrh
to head so that when they danced the perfumed ointment would flow
down their bodies emitting pleasant smell all over. The history also
records that when Jehu went to the town of Jezebel she painted her face
and looked out from window. The use of cosmetics in ancient Egypt
reached heights with the famous queen Cleopatra who tried to beguile
Caesar and Antony the Romans when they visited Egypt. Shakespeare
has summarized it by this line, “Had Cleopatra's nose been longer, the
shape of the world would have been different.” The women of the world
feel inspired when they have a mental feeling that they are looking good.
Hence, the practice of adornment or improvement of appearance contin-
ued unabated across the centuries. Various kinds of natural materials
were used for the purpose. The practice of use of cosmetics must have
grown to an appreciable extent because the British Parliament enacted a
Law in 1770, which still stands unrepealed and is as follows:
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“That all women of whatever age, rank, profession or degree whether
virgins, maids or widows that shall from and after such Act impose
upon, seduce and betray into matrimony any of His Majesty's sub-
jects by the scents, paints, cosmetics, washes, artificial teeth, false
hair, Spanish wool, iron stays, hoops, high heeled shoes, bolstered
hips, shall incur the penaity of law in force against witchcraft and
like misdemeanours and that such marriage upon conviction shall
stand null and void.”

It is interesting to note that even materials like high heeled shoes,
artificial denture etc. are classed as materials of adornment. One won-
ders how many females were so prosecuted and their marriages nullified.
It was an act of distinction between male and female subjects. Maybe
the circumstances prevailing then were such that law was considered
essential.

In modern days cosmetics are the rage and are considered to be
essential commodities of life. The role of cosmetics in everyday life met
greater acceptability after World War II. It was realized by social and
medical scientists that cosmetics not only adore but they exercise psy-
chological effect on users and specially on the skin. They keep the skin
supple delaying the onset of wrinkling. They are also helpful in skin
infections and prevention of sunburns.

In the last 3-4 decades the use of cosmetics has increased
exponentially not only among in females but the male population also
indulges in their use. Hair dyes, powders, creams are as popular with
males as with females. Most countries have now laws to control,
manufacture, labelling, sale etc. of cosmetics in such a way that use of
cosmetics harmful to health is prevented. In India Drugs Act has been
renamed as Drugs and Cosmetics Act and contains some sections to
exercise control over cosmetics.

The cosmetics in general are external preparations and are meant to
be applied to external parts of the body. In other words they may be
applied to skin, hair and nails for the purposes of covering, colouring,
softening, cleansing, nourishing, waving, setting, mollification, preserva-
tion, removal and protection. The cosmetics may be classified into 4
main groups namely—

(1) Cosmetics for Skin
(2) Cosmetics for Hair
(3) Cosmetics for Nails
(4) Cosmetics for Hygiene (Dental, Bathing, etc.)
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All cosmetics are formulated as solids, semi-solids or liquids. Their
formula design is very akin to drug dosage forms.

COSMIETIcs
! I | |
Skin Hair Nail Hygienic
|
| | | | |_|_|
Powders Creams Lotions Colourants Dental Bath
compacts ] |
Lipsticks
Rouges Lacquers —| [—Powders Soap,
Skin lotions Bath
Astringent Laquer — |—Pastes salts
lotions removers dentrifices
Vaglcs’ (;r‘l:grecar;asms ! Nail — — Lotions
All purpose PAIEHEE
creams - FEiah
Cuticle — washes
Face powders removers
and compacts,
Body powders,
Prickly heat
powders,
Face pack
I l I |
Hair remover Hair wave prep. Shampoos Eye lash prep
Depilatories Hair dressing Dyes Mascaras
Epilatories Hair conditioner Hair lotions Eye brow pencils
Shaving prep. Dandruff lotions Kohls

Fig. 1-1 Classification of cosmetics

Cosmetics for the Skin

The skin covers vast area of body and cosmetics are applied to many
parts, the most important part being the face. The skin cosmetics are
formulated in the form of solids, semi-solids and liquids. The solids
consist of powders with different degrees of flow and angle of repose or
of compacts. The semi-solids may be emulsions or simple admixtures
and liquids are both monophasic and biphasic. The solid products
consist of face powders, body powders, compacts and moulded products
like lipsticks. Face powders which are applied to the face consist of
many ingredients besides covering agents like zinc oxide or titanium
dioxide. They remove oily appearance and give the face a smooth, dry
and peach-like finish. The face powders as per their covering power are
classified as light, medium or heavy powders. Some face powers are
slightly tinted on the pink side. Face powders are packed in elegant
plastic boxes with lids.
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The other category of powders consist of body powders or talcum
powders which are applied to various parts of the body as well as to face
and possess a good degree of slip or spreadability. The quantity of body
powders consumed each year is very high in comparison to face powders
and other cosmetics. In these powders particle size is very small and all
powders have large amounts of additives which provide and form the
base of the powder.

The compacts are round cakes of face powders generally with a slight
pinkish tint. They are applied with a matching piece of fabric which is
packed along with it. The compacts are prepared by compression of
face powders containing some binders like mucilage of gums, soaps etc.
and for application the piece of fabric is rubbed on the compact and then
applied to the face as per needs. They are mounted in round cases one
side of which is a mirror.

In addition to compacts, ‘Cake Make ups’ have also been patented.
Such cakes are dry and applied with a moistened pad. They contain
some oily/waxy components (1 to 25%), pigments (about 10%), fillers
and water-soluble dispersing agents (1-13%). The fillers are talc, chalk,
etc. The same are applied with a moistened pad. They are prepared by
granulation followed by compression.

Some ‘liquid powders’ have also been marketed as replacement for
powders to whiten the shoulders, neck etc. for dances. Phenazone was at
one time used for this (20% solution) tinted with a water-soluble dye.
But use of phenazone on skin has raised eyes of dermatologists, their
application is also a handicap. Hence, liquid powders came into vogue.
These are prepared with addition of glycerine (15%) to a face powder
base consisting of chalk, zinc oxide etc. They also contain about 60%
water and viscosity is imparted by 0.5% of methylcellulose. The colours
may be shades of red, yellow or brown pigments.

An important category of skin cosmetics are the colouring agents
which are used generally for coloration of lips, cheeks, eyelids (eye
shadows) and mascaras for eyelashes and eyebrow pencils. In colorants,
lipsticks are used by masses while other products are used very select-
ively. Lipsticks impart an attractive colour and looks to the lips. Lips
can also be made to look wider or narrower if it is applied intelligently
and artistically. The base which is coloured to produce lipsticks consists
of a judicious blend of oily and waxy materials, the important ones
being beeswax, carnauba wax, ceresin, paraffin wax, vaseline, etc. The
formula of each individual manufacturer varies. Some lipsticks include
some zinc oxide (2%) or titanium oxide (1%) to impart some covering
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power. Most lipsticks are prepared by moulding. To give a glos_sy
finish they may be exposed momentarily to small flame for the material
to melt and set quickly. This is said to impart glossy finish.

Next important category of colouring preparations are the rouges
which are generally applied to cheeks to make them look rosy since rosy
cheeks are considered to be indicators of good health. Rouges are
marketed as solid compacts or as wax, anhydrous or hydrous creams and
also as liquids. Compacts containing binders are prepared ‘by compres-
sion or moulding. Generally soaps of ammonia-stearic acid and starch
are used. The colours have to be certified colours only under Drugs &
Cosmetics Act. In rouges an opaque base is more desirable. The bases
may contain about 5% zinc oxide for imparting opacity.

In cream-type rouges the anhydrous ones are prepared by vaseline,
kaolin etc. The cream rouges may be vanishing or cold cream type. The
liquid rouges are not very popular but all the same are marketed to some
extent. They 4re prepared in mucilaginous solutions of hydrocolloids
like methylcellulose (2%) in water t6 which colour, preservatives,
perfumes etc., besides wetting agents are added.

The other coloured products are mainly for the areas of the eye
amongst which commonly used products are:
(1) Mascaras (eyelashes)
(2) Eyeshadows (for eyelids)
(3) Eyebrow pencils (for outline of eyebrows)
(4) Kohls (eyelid inside)

Mascaras are used for darkening and increasing apparent length of
the eyelashes so as to increase brightness and expressiveness of the eyes.
Mascaras are marketed as cakes, creams or liquids. These products
should be evenly applicable, should be non-sticking, should dry rapidly
and be absolutely non-irritant and non-toxic. The colours used are bone
black, carbon black or oil black. Fine powders of silver and aluminium
are also used though the same are costly now.

The most important and popular category of skin cosmetics are the
various kinds of creams and milks. The first cream in the world is said
to have been prepared by Galen in Rome for the royal ladies of the
Roman Empire. It was a beeswax-borax type. It was a superior produ-ct
to the perfumed ointments which were applied until then. The water in
the cream improved its elegance, application and also had cooling effect.
Nowadays there is a plethora of formulae for creams and milks, all of
which are emulsion type. The creams and milks are mostly o/w type
products, but some w/o type products are also there. They are vanishing
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or cold cream type. The cold creams have larger proportions of hydro-
phobic materials while vanishing type have comparatively less. In cold
creams the oily materials range from 60 to 70% while vanishing creams
contain 15 to 25%. Formula of all creams necessarily has one or the
other emulgents. The non-ionic emulsifying agents are very much in use
because of their wider compatibility. The milks/lotions are liquid at
room temperature. Milk creams are semi-solids otherwise composition
wise they are same. These products are marketed under a variety of
names as given below:
(1) Cold creams
(2) Cleansing creams
(3) Cleansing milks
(4) Cleansing lotions
(5) Vanishing creams
(6) Foundation creams
(7) Emollient creams
(8) Skin conditioning creams
(9) All purpose creams
(10) Moisturizing creams

Sunburn Protection and Skin Tanning Preparations

Exposure of body to sunlight in moderate amounts may bevbeneﬁcial
but excessive exposure causes damage to various extents. It may cause:
(1) Irritability and depression
(2) Inflammation
(3) Sepsis
(4) Malignant growth
(5) Movement of melanin from base layer to stratum corneum
(6) Release of dilators causing erythrema
(7) Sunburns and skin diseases

Ultraviolet part of sunrays is held to be most detrimental for the skin.
For sunburns many compounds are in the market which when applied as
powders or as liquids screen the skin from sunlight by scattering it.
Powders like kaolin, calcium carbonate, magnesium oxide, tale etc. of
suitable particle size are used. The compounds used as sun screens
should be non-toxic, effectively absorb or reflect erythemogenic light
without undergoing chemical change, must not decompose in moisture
and perspiration and should not be absorbed through skin.

The sunscreen preparations are marketed as oil, lotions, powders,
creams or only as solutions of dyes. Sunscreens also speed up skin

B AR 1
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tanning. Western people or people with light skins like their skins to
look slightly ‘tanned. Increased tanning is also believed to take place
after ingestion of some materials like methoxsalen or extracts of Anmi

magus.

Hair Preparations ,
Hair preparations may be functionally categorized into:
(1) Preparations for dressing and setting of hair
(2) Preparations for cleansing
(3) Tonics
(4) Preparations for hair removal
(5) Preparations for colouring
(6) Preparations for application to areas like eyebrows, eyelids,
either for colouring or upkeep.

The hair dressing includes brilliantines as helps in combing of hair,
hair wave products, hair setting and fixing products. The most important
hair dressing used in India is the hair oil based on vegetable or mineral
oils occasionally claiming to contain herbals. Brilliantines are waxy
having preparations consistency of vaselines. Hair creams which are
emulsions are more common dressings in the western world.

Curly hair probably looks more attractiYe than straight. Earlier hair
waving was achieved by hot iron or boiling in water. These gave
permanent curls. Then waving was done by chemical components like
ammonium hydroxide with borax.

Many‘ thiol compounds have also been suggested for waving hair.
Reducing agents are also said to be helpful. These days cold waving
methods are more common like pin perms, rollers etc. Some reducing
lotions may also be used. '

Shampoos which are meant for cleansing of hair and scalp are
becoming very popular in place of soaps used earlier for the purpose.
With the advent of synthetic detergents, particularly the non-ionic type,
there has been a boom in shampoos. Most shampoos are clear liquids.
But now cream and solid sharqpoos are also available.

Hair Tonics are suspicious iS}r\oducts in the eyes of public, scientific
as well as non-scientific, because of the word ‘tonics’. The preparations
under this group include some perfumes for application to hair as sprays,
some glossening agents, preparations for dandruff, seborrhoea, baldness
etc. Many products are advertised as growth promoters but such claims
are suspiciously looked upon.
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Hair Removers consist of depils and epils which remove the un-
wanted hair by dissolution of hair shafis or help it in pulling out.
Shaving creams which assist in hair removal by blades/razors by soften-
ing the hair shaft of faces in males may also be distantly classified in
this group.

Hair Dyes have become very common. Somehow grey hair has
been associated with old age. Nobody likes the black hair to turn grey
on his or her head and many people continuously use hair dyes for
younger appearance. Since hair dyes contain coal tar compounds which
act as allergens for some persons, hence, before using such dyes a test
must be run as per instructions to test one's sensitivity to such com-
pounds. The earlier metallic dyes which were temporary colouring
agents are not in use in India.

The preparations used on eyebrows, eyelashes and eyelids are very
special products. The trade in them is of a very small order.

Cosmetics for Nails

The nails, in particular the nail plates of the fingers of hands and
feet, have been subjects of decoration. The main decoration is in terms
of shine or colour. The shine or polish is done by application of some
abrasive materials like stannic oxide or powdered silica and rubbing with
a chamois leather. Wax polishes with abrasives are also common. The
most popular nail dressing is the coloured nail lacquers or polishes
which give a coloured coating to the nail plates. Generally they consist
of nitro celluloses, plasticizers, solvents and colours, !

The nail polishes or lacquers should be finely ground to distribute the
dye and should have hardness and plasticity. Colour should not alter on
keeping and when applied. Even drying should take place within a few
minutes.

Enamel Removers have also come into market. . They consist of
mainly solvent capable of nitrocellulose dissolution. They may be
marketed as such or as creams.

Nail Creams are in fashion too. They are applied to brittle nails.
Cold, vanishing or all purpose creams can also be applied,

Nail Bleaches are employed to remove stains of tobacco or other
stains by oxidation or reduction: “For oxidation hydrogen peroxide,
chlorine compounds, perborates or peroxides are used. - For reduction
sulphites with dilute acid are suitable.

g%_
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Nail White products are used for giving white edges. They are
marketed as pastes or creams containing zinc oxide, titanium oxide,
kaolin, colloidal silica etc.

Cuticle Removers are used for beautifying nails and are available
in market. The shedding of outer dead cells by skin gives some grooves
around nails which detract the nail beauty. These are removable by use
of alkaline solutions in water by small plugs of cotton. Potassium
hydroxide is best for this purpose.

Dental and Oral Care Preparations
Such products are normally considered as hygienic products but since

appearance of teeth and good breath are considered to be overall ingredi-
ent of a cosmetic personality, all kinds of products for cleansing of teeth
and mouth washes are generally formulated and marketed by cosmetic
companies. For design of such products one must be familiar with tooth
and gum structures. The teeth are the grinders located at the point of
entry of food materials in the body. The food which is being cut or
chewed by the teeth, its small particles get lodged into various junctions
between the teeth and between teeth and gums. These food crumbs if
not removed regularly may become pockets for microbes to grow.
Hence their dislodgement and removal is very essential for the safety,
longevity and appearance of the teeth. Historically teeth were cleaned
by use of stems of some trees. The fibres of stems provided abrasive
action and trees like Neem had antiseptic elements also. Messwah was
another such tree popular in India. The common tooth ailments are
tartar accumulation, gingivitis, dental caries and other minor kinds of
dental eating away by bacteria. So any product, paste, cake or powder
must have abrasive and antiseptic action besides good taste, flavour etc.
and medication, if necessary. The common types of dental preparations
are:

(1) Tooth pastes

(2) Tooth powders

(3) Dentifrices

The tooth pastes and powders are similar in composition except that

tooth paste is made pasty by addition of suitable additives. They
basically contain:

(1) Abrasives

(2) Fillers

(3) Antiseptic compounds

(4) Surface active agents/soaps
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(5) Glycerine, hydrocolloids
(6) Flavouring agents

(7) Taste imparters

(8) Colours

The dentifrices are solid cakes and for application to teeth they may
be taken on tooth brushes in a moist state.

_The mouthwashes are mainly solutions of antiseptic substances with
various other additives. The same are not very popular.

To get a comprehensive idea of the cosmetics the chart presented on
page 3 of this book may be useful.

On the whole cosmetics are important group of consumer materials.
Their flavours or smells are very significant in their selection by the
common man.

Evaluation and Quality Control

The cosmetics are very important. All the products should be
evaluated for their performance, ingredients, etc. It is also necessary to
check whether the products have any sensitivity or toxic effects.

CHAPTER-2

The Skin

Since most of the cosmetic preparations are meant to be applied on skin
for beautification, protection or other purposes, basic knowledge of the
skin and its functions is very much important for designing cosmetics
meant for specific purpose of the skin.

The skin, the heaviest single organ of the body, combines with the
mucosal lining of the respiratory, digestive and urogenital tracts to form
a capsule which separates the internal body structures from the external
environment. It not only physically protects the internal organs and
limits the passage of substances into and out of the body but also
stabilises temperature and blood pressure with its circulation and evapo-
ration system.

For an average six-foot, 70-kg human, the skin surface area is 1.9 m?
and weighs about 2100 gms. A typical square centimetre of skin covers
10 hair follicles, 12 nerves, 15 sebaceous glands, 100 sweat glands,
3 blood vessels with 92 cm of nerves and 3x106 cells.

Normally the skin is very smooth. However, due to aging and expo-
sure to heat and cold, sunrays, pressure and abrasion, dust and microbial
infection, etc. the smoothness may be lost and the skin becomes rougher
and thicker. Aging also produces wrinklels on the skin surface.

pH of the skin varies from 4 to 5.6 and refers to the pH of the film of
aqueous and other soluble materials present on the surface of the skin.
Sweat and fatty acids secreted from sebum influence the pH of the skin
surface. It is suggested that acidity of the skin helps in limiting or
preventing the growth of pathogens and other organisms.

Functions and Compositions of Skin

Skin performs several functions including containment of body fluids
and tissues; protection from external stimuli like chemicals, light, heat
and cold, radiation etc.; reception of stimuli like pressure, heat, pain;
biochemical synthesis; metabolism and disposal of biochemical wastes;
regulation of body temperature; controlling of blood pressure.

11
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=
/S/kjn contains several chemical substances with specific functions
like keratin, lipids, fatty acids, proteinase, etc.

Keratin is produced from polypeptides in the cytoplasm of epidermal
cells by a high energy system at the granular layer of normal human
skin.

Sebum is the product of the sebaceous glands and consists of
triglycerides, free fatty acids, waxes, sterols, squalene and paraffins.
Free fatty acids are responsible for bactericidal and fungicidal activities.

Skin also contains two essential fatty acids, called linoleic acid and
arachidonic acid, which play an important role in regulating the barrier
functions.

Skin synthesizes on steroid, vitamin Dj, that subsequently gets con-
verted to the hormone calcitriol which is important to normal calcium
metabolism.

A proteinase has been isolated which is believed to play a role in
modulating the inflammatory response to cellular injury.

Anatomy and Physiology
The human skin comprises of three distinct but mutually dependent
tissues (Fig. 2-1), the stratified, avascular, cellular epidermis and an

Hair

; Hair
follicle
Stratum s g Dermal
u
corneum gland Arrectores vasculature
P"OFUIm Eccrine
muscle
Living < gland
epidermis \ <) e
) B ol Sy Vo
R AR
1,&-“;///‘? .:. "
Dermis —
Subcutaneous
fatty tissue  —
Subcutaneous
vasulature

Fig. 2-1 Schematic cross-section of the skin
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underlying dermis of connective tissue. At the bottom of the dermis lies
the fatty, subcutaneous layer.

Human skin displays two main types. Hairy skin encloses hair
follicles and sebaceous glands, but there are no encapsulated sense
organs. Glabrous skin of the palms and the soles is made of a thick
epidermis with a compact stratum corneum, but the integuments lack
hair follicles and sebaceous glands and the dermis supports encapsulated
sense organs.

A. The Epidermis

The multilayer. envelope of the epidermis varies in thickness, depend-
ing on cell size and the number of cell layers, ranging from about
0.8 mm on the palms and the soles down to 0.06 mm on the eyelids.

Stratum
! | corneum

Living
% | epidermis

+—— Dermal
vasculature

—— Eccrine gland
duct

Fig. 2-2 Magnification of epidermis

Cells which provide epithelial tissue differ from those of all other organs
in that as they ascend from the proliferative layer of basal cells they
change in an ordered fashion from metabolically active and dividing
cells to dense, dead, keratinized protein. Downward, the epidermis
comprises of five distinct and separate layers:

(1) The horny layer (Stratum corneum) : At the final stage of
differentiation, epidermal cells construct the most superficial layer of the
epidermis, the stratum corneum. Human beings owe their ability to
survive in a non-aqueous environment to the almost impermeable nature
of this refractory horny layer. On the general body areas the membrane
provides about 10-15 layers of much flattened, keratinized dead cells,
stacking them in highly organised units of vertical columns. The horny
layer may be only 10 um thick when dry, but swells in water to several
times this thickness. However, at friction surfaces of the body like
palms and soles the thickness may be as high as several hundred
micrometres. When dry it is a very dense tissue, about 1.5 gm/cm3.
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Each thin polygonal cell measures approximately 0.5 to 1.5 um thick,
with the diameter ranging from 34 pm on the forehead to 46 um on the
thigh axilla.

At normal relative humidities, a normal stratum corneum can take up
moisture upto 15-20% of its dry weight. But in water logged condition
water content of some areas of the body can be several times of the dry
weight. When occlusive dressing or creams are applied over skin, the
stratum corneum can become highly hydrated due to prevention of
natural evaporation of water. By this process some substances may
become more soluble in it as well. Conversely as the stratum corneum
dries out it becomes brittle. Thus the ultradry, inelastic tissue tends to
split when stretched causing conditions like chapped lips, windburn and
dishpan hands.

One can distinguish two types of horny layers by anatomic site,
function and structure. The horny pads of the palms and soles adapt for
weight bearing and friction and the membranous stratum corneum over
the remainder of the body is flexible but impermeable. The horny pads
are at least 40 times thicker than the membranous horny layer. Holbrook
and Odland carried out an ultrastructural analysis of the stratum corneum
to find out the regional differences in the thickness (cell layers) in
humans (Table 2-1). The methods that were utilised for measurement of
the layers were: !

(a) Scotch tape stripping to remove cell layers. The number of

strippings were correlated with the number of cell layers.

(b) Treatment of paraffin embedded and frozen biopsies with alkali
to cause swelling, hence better visualization and more accurate
counting.

(c) Application of standard chemical fixation, paraffin embedment
and staining procedures for histological sections. Thickness was
measured with a micrometer eyepiece.

TABLE 2-1
Regional Differences in the Thickness and
Cell Layers of the Stratum Corneum

Body Region | T__‘l_’z_i_(_:kn?.s's of S.C. (um) I Number of Cell Layers

 Mean Range ‘ Mean Range
Abdomen | 8.2 | 6.9-98 | 180 15.0-20.9
Flexorforearm | 12.9 8.1-162 | 216 16.7-30.0
Thigh | {3.9 7.7-15.3 ‘ 19.3 14.3-22.7
Rack 9.4 8.2-11.3 | 15.8 14.0-21.1
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Human beings constantly shed the outermost layers of the stratum
corneum as lipid-soaked horny flakes with an average daily loss from
the whole body surface of 0.5 to 1.0 kg.

The stratum corneum plays a crucial role in controlling the percuta-
neous absorption of chemical substances. The selective permeability of
its elegant structure provides a central theme in many aspects of design
of cosmetics.

(2) Stratum lucidum : In the palm of the hand and the sole of the
foot, an anatomically distinct, poorly staining hyaline zone forms a thin,
translucent layer immediately above the granular layer. This region is
the stratum lucidum. The cells are non nuclear.

(3) Stratum granulosum (granular layer) : This layer is above the
keratinocytes. They manufacture basic staining particles, the
keratinohyaline granules. This keratogenous or transitional zone is a
region of intense biochemical activity and morphological change. The
dynamic operation manufactures the keratin to form the horny layer by
an active rather by a degenerative'proc‘:ess.

(4) Stratum spinosum (prickly cell layer) : The cells of this layer
are produced by morphological and histochemical alteration of the cells
of basal layer as they moved upward. The cells flatten and their nuclei
shrink. They are also called polygonal cells, prickle cells, because they
are interconnected by fine prickles. Each prickle encloses an extension
of the cytoplasm, and the opposing tips of the prickles of adjacent cells
adhere to form intercellular bridges, the desmosomes. These links
maintain the integrity of the epidermis.

(5) Stratum germinativum (basal layer and dermoepidermal junc-
tion) : The basal cells are nucleated, columnar and about 6 um wide,
with their long axis at right angles to the dermoepidermal junction, they
are connected by cytoplasmic intercellular bridges.

Mitosis of the basal cells constantly renews the epidermis and this
proliferation in healthy skin balances the loss of dead horny cells from
the skin surface. Thus the thickness of epidermis remains constant.

The basal cells also include melanocytes which produce and distrib-
ute melanin granules to the keratinocytes required for pigmentation, a
protective measure against radiation. Below the basal cell layer lies the
complex dermoepidermal junction, which constitutes an anatomic func-
tional unit. The junction serves the three functions of dermal-epidermal
adherence, mechanical support for the epidermis, the control of the
passage of cells and some large molecules across the junction.
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The barrier function of the junction can be considered in terms of
three species, small molecules, large molecules and cells. There is no

evidence that the junction significantly inhibits the passage of water,

electrolytes, and other low molecular weight materials.

B. The Dermis

The dermis, as indicated in Fig. 2-1, is the non-descriptive region
lying in between the epidermis and the subcutaneous fatty region. It
consists mainly of the dense network of structural protein fibres i.e.
collagen, reticulum and elastin, embedded in the semigel matrix of
mucopolysaccharidic ‘ground substances’. It is about 0.2 to 0.3 cm
thick. The elasticity of skin is due to the network or gel structure of the
cells. It also consists of the epidermis and reticular layer, which is the
main structural body of the skin. Beneath the dermis, the fibrous tissue
opens out and merges with the fat containing subcutaneous tissue. On
the other hand, the upper layer of the dermis is formed into ridges or
papillae projecting into the epidermis, which contains blood vessels,
lymphatics, and nerve endings. Only the nerve fibres reach into the
germinative zone of the epidermis.

C. Subcutaneous Tissue

This layer consists of a sheet of fat-rich areolar tissue, known as the
superficial fascia, attaching the dermis to the underlying structures. The
subcutaneous layer is quite elastic. Large arteries and veins are present
only in the superficial region. The rest of the portion contains a limited

number of capillaries and novital organs.
[ ]

D. Skin Appendages

The skin is interspersed with hair follicles and associated sebaceous
glands, like pilosebaceous glands and in specific regions two types of
sweat glands, eccrine and apocrine glands. Collectively, these are
referred to as the skin appendages.

Hair follicles are distributed over the entire skin surface except soles
of the feet, the palm of the hand, the red portion of the lips, and selected
portion of the sex organs. It consists of concentric layers of cellular and
non-cellular components and is placed at an angle. Smooth muscle
fibres, arrectores pilorum, attach the hair to the dermal connective
tissues. The hair shaft is formed by a process of cellular division and
migration of the cells similar to that which forms the stratum corneum.
Hairs are thus formed of keratinized cells compacted together into plates
and scales.
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Each hair follicle is associated with one or more sebaceous gland
which are referred as the acid mantle of the skin. In some selected
region of the skin these exist in the absence of the hair follicle. Their
size varies from region to region (200 to 2000 pm) and is highest in
nose. It secretes oily material, sebum, which lubricates the skin and
stratum corneum and also maintains the pH of the skin at 5.

(1) Eccrine sweat glands : Eccrine glands or salty sweat glands are
distributed over the surface of the body. They consist of simple, coiled
tube as shown in Fig. 2.1 and have a density from 100 to
200 glands per cm? of the body surface depending on the body region.
The secretion is dilute aqueous solution of salt and some other minor
components and it has a pH of about 5. The principal function of the
gland is heat control. It secretes dilute aqueous solution of salt and due
to this it regulates the body temperature.

(2) Apocrine glands : Apocrine glands are present only in the
selected region of the body viz. axillae (armpits), in anogenital region
and around the nipples. They are ten times larger than eccrine glands
and secretes a milky substance containing protein, lipoprotein, lipids and
diverse proteins. The secretion is mainly stimulated due to emotional
stress and sexual stimulation.

(3) Sebaceous glands : Sebaceous glands are responsible for the
secretion of sebum, which constitutes the majority of the fatty layer
covering the skin and hair. The sebaceous glands are found in various
parts of the body like face, shoulders, upper chest and scalp, but are not
found on the palms and soles. They are available 500- 1000 per square
centimetre.

(4) Hair : The hair shaft is basically the product of synthesized
protein following cell division at the root of hair follicle. The number
of hair per unit area varies at different parts of the body. The rate of
growth also varies from site to site and varies between 0.2 to 0.4 mm per
day.

Common Disorders of the Skin

As we mentioned earlier that cosmetics are basically for beautifica-
tion and masking, prevention or overcoming common disorders, it is
necessary to have a knowledge of common disorders of the skin. Design
and application of any skin cosmetics will be guided by the nature and
site of disorders. Common disorders of skin can be classified as follows:
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A.'Pigmentary Disorders

This is due to disorder in pigmentation on the skin and it can be of
hyperpigmentation or hypopigmentation in nature.

(1) Hyperpigmentation : This is the disorder due to abnormal
pigmentation which occurs on a small area of the skin, mainly in
Caucasians. This disorder is due to an increased local synthesis of
melanin in the epidermis. This can be further stimulated by exposure to
UV or X-irradiation. Various conditions are termed as ephelides,
lentigens, moles, ochronosis.

(2) Hypopigmentation : Synthesis of lesser amount of melanin in
part of skin can cause hypopigmentation, which is called vitiligo, a
patchy depigmentation of the skin afflicting a considerable number of
non-Caucasians. It can also occur in Caucasians. A decrease or total
absence of melanocytes in the depigmented areas has been observed.

B. Disorders of the Sebaceous and Sweat Glands

Disorders or malfunctions of sebaceous and sweat glands can cause
various skin disorders like acne, prickly heat, etc.

Acne like pimples, blackheads, whiteheads and boils are caused by
the disorders of hair follicles and sebaceous glands and mostly occur in
face, neck and upper portion of chest and back.

Miliaria, most common of which is prickly heat or strophus, is
caused by the disorder of sweat glands and commonly occurs in neck
and large areas of the skin.

C. Skin Scaling Disorders
Skin scaling can be due to dandruff and psoriasis.

(1) Psoriasis : This is a skin disease characterized by the formation
of scaly red patches, particularly on the extensor surfaces of the body,
mainly elbows and knees. The site is covered with silvery scales which
on removal show a small bleeding point.

(2) Dandruff : This is characterized by flaking of stratum corneum
and mostly occurs on scalp. The reason suggested for this condition can
be microbial infection, immunological or normal disorder at the surface
of stratum corneum.

(3) Effects of aging on skin : Aging affects the characters and
functions of the skin. Cosmetics are used to partially repair, mask or
overcome such changes. Various changes caused by aging are thinning
of epidermis making older people more prone to injury and skin infec-
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tion, reducing the sensitivity of the immune system causing further skin
damage and infection, change in colour, lower melanin level makes it
more sensitive to sun exposure, dry and scaly skin due to less secretion,
cold skin due to low blood supply, decrease in elasticity of the skin and
occurrence of wrinkles.

Skin : Its Nutrition and Care

To ensure the maintenance of normal condition of skin various steps
or practices should be adopted. They include cleansing, freshening or
toning, moisturising, nourishing and protecting the skin. For aging skin
further care is required for overcoming the changes that have occurred or
for masking the skin characters.

Advent of more and more knowledge about skin physiology and
biochemistry has given the cosmetic manufactuters more avenues for
better skin care. Several creams are available for specific functions,
overcoming specific disorder of skin in special cases.

Nutrients of skin Various substances are essential for maintenance
of normal condition and function of skin. Some of these are systemi-
cally supplied and others are synthesized by various mechanisms in the
skin from raw materials. These include:

(1) Proteins : Proteins are major components synthesized in epider-
mis and hair follicle from amino acids. The amino acids are supplied by
the blood by the breakdown of the dietary proteins at the digestive
systems.

(2) Lipids : Lipid is another important substance synthesized in the
skin by the sebaceous glands in the epidermis. Sebum is lipid secreted
from the sebaceous glands and is made from mainly fatty acids. Lipids
produced at the epidermis have a role in barrier function and structural
integrity of the stratum corneum, and are made from acetate, amino
acids, long chain fatty acids and carbohydrates.

(3 Melanin : Melanin is synthesized from the amino acid tyrosin
and is responsible for pigmentation at the skin.

(4) Energy supply substances : The synthesis of proteins, lipids
and melanin requires the supply of energy at the skin cells and is made
available by energy processes like oxidative phosphorylation of glucose
or other monosaccharides.

(5) Water : This is most important for normal function of the skin
and movement of other nourishing substances and metabolites.
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6) chers 2 .Apart from the above substanges various other sub-
st.ance_s like protein hormones, steroid hormones, corticosteroids and
vitamins are also essential for normal maintenance of the skin.

‘ The above subs_tances are required to be supplied as skin preparations
if they are not available through normal systemic process.

.Supply of these nourishing substances requires penetration through
skin to reach the proper site. It is very important for the designer to
ensure the c1.1taneous permeation of any such substances. The percutane-
;)_is permeation of amy chemical entity will depend on various factors
ike:

(a) Physico-chemical properties and concentration of the
permeant

(b) Composition and characteristics of the vehicle

(c) Condition of the skin

For poorly penetrable substances, some additive can be incorporated
t.o enhance the penetration of the permeants. These are called ‘Penetra-
tfon Enhancers’. Various substances are used as penetration enhancers
like dimethyl formamide (DMF), dimethyl sulphoxide (DMSO), ozone
alcohols and surfactants. Their funtions are attributed to their, role tc;
te'mporarily change the barrier systems of the skin by various mecha-
nisms.

Skin care preparations Various products are available and mar-
keted. for the care of skin. They are used for beautification, skin care
masking or repairing of skin defects, etc. :

(1) Powders, face powders, compacts etc.

(2) Skin colorants like lipstick, rouge, eye mascara efc.
(3) Various creams for care of skin.

(4) Sunscreen preparations for skin protection.

CHAPTER-3

Powders and Compacts

One important category of skin care preparations is powders and com-
pacts. They are widely used for face and body care, not only by women
but also by men. There are body powders, which are also known as
dusting powders or talcum powders, face powders and compacts. Medi-
cated powders are used for prickly heat or preventing microbial growth
on skins. There are also powders such as deodorant powders, foot
powders used for specific purposes.

Fundamentally powders differ from liquid skin care preparations in
their physical characteristics and their most important cosmetic proper-
ties are determined exactly by these characteristics. Very fine particle
size produces large surface area per unit weight which covers a large
surface area of the body and results in strong light dispersion.

The powders should have the following characteristics:

(1) The powder must have good covering power and so hide skin

blemishes.

/ 5

(2) 1t must adhere perfectly to the skin and not blow off easily.

(3) It must not be completely dissipated in a few minutes to avoid

re-powdering.

(4) The finish given to the skin must be preferably of a matt or

peach-like character.
(5) Shine on or around the nose must be completely eliminated.

(6) The powder must be absorbent.

(7) There must be sufficient slip to enable the powder to spread on
the skin by the puff without producing a blotchy effect.

(8) The constituents of the powder must be such that a clown-like
effect is impossible. The preference should be rather towards

one of transparency.

Raw Materials for Powders and Allied Preparations
The primary consideration in the manufacture of powders is the
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selection of proper raw materials. Quality of the basic ingredients is
very important to achieve the intended quality of the finished products
and the effect to be obtained from the products. So, the quality of the
raw materials plays an important role in the ultimate powder formula-
tion. The knowledge of various raw materials and their characters, role,
should be well known before judicious selection of materials.

The main substances used to impart all the necessary qualities are
kaolin, zinc oxide, zinc stearate, titanium- dioxide, calcium carbonate,
magnesium carbonate, purified talc (talcum), magnesium stearate etc.
Apart from the above, various colours and perfumes are also used to
impart intended colour shade and odour.

The raw materials to be used for manufacturing powder should be of
good quality:—

(1) The materials should not be hard. If the materials are
cr}fstals in nature they must not have any sharp edges or
points. These can damage the skin.

(2) Solubility of the materials in water and fat mixture must be
nil or least.

(3) The materials must be non-irritating and non-toxic to the skin.

(4) The materials must be chemically neutral and should not
interact with each other.

The raw materials generally used in manufacturmg of various pow-
ders are classified and discussed according to their functions:—

(1) Materials imparting covering character
(2) Materials imparting adhesion character
(3) Materials imparting slip and softness
(4) Materials imparting absorbency characters
(5) Materials imparting peach-like finish
(6) Frosted-look materials
(7) Colouring substances
(8) Perfumes
All the materials are not required for every preparation. According
to the need and purpose of the product raw materials are selected. Some

of the items are essential for every preparation such as covering materi-
als, absorbents, adhesives, slips.

- (1) Materials for imparting covering character : One important
character expected from the materials used in powders, particularly face
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powders, is the ability to cover small skin imperfections, enlarged pores,
etc. They should be in finely powdered form. Generally, the covering
power per unit weight is stronger if the specific surface area of the
powder is higher i.e. the particles are finer. [The efficiency of the
covering agent can depend on the medium in “which it is dispersed.
Covering power is better on dry skin than moist skin. Titanium dioxide
is the best covering agent. It is widely used in face powders. Covering
power of titanium dioxide is 1.6 times more than the zinc oxide on dry
skin and 2.5 times more on moist and greasy skin. It is mostly
physiologically inert. Its sunscreen properties are, however, inferior to
zinc oxide.

. Zinc oxide is also a very good covering agent. i Though finer parti-
cles have better covering power, but covering power of zinc oxide
particles diminishes if the particle size is below 0.25 pm. In moist
environment covering power of zinc oxide is 37% of that of dry powder
and much less in oily environment. Zinc oxide has very good sunscreen
properties as it has a protective effect against ultraviolet rays.

Kaolin, zinc stearate, magnesium stearate and rice starch are other
substances used as covering agents. However, they are not as good as
titanium dioxide and zinc oxide. But combination of the above materi-
als, in different proportions, can be used to make products of varying
covering ability.

(2) Materials imparting adhesion character : Thesg _substances
1mpart adhesion character. Not only to the skin surface but also to the
powder puff, which facilitates taking powder from its container. This
character is essential to cling the powder to the face or other skin
surface.

The materials primarily used for imparting adhesive characters are
metal soaps primarily zinc stearate and magnesium stearate, talc, magne-
sium and calcium salts of myristic acid.

" Magnesium stearate has better adhesive property than zinc stearate
and is more preferred in face powders. But zinc stearate is more
predominantly used in talcum powders. Super quality magnesium and
zinc stearates are available with excellent colour, texture and minimum
of odour. They also give a velvety softness to the product. As they are
waterproof, they maintain the complexion intact in inclement weather.
Magnesium stearate is used 3-10% in face powders.

Stearates of lithium and calcium are also available for use for the
same purpose. Lithium stearate, in particular, has also got good cover-
ing properties and fluffy texture.




24 A HANDBOOK OF COSMETICS

Magnesium and calcium salts of myristic acid are also used for {heir
adhesion properties. Magnesium myristate has better adhesion character
and a better texture.

Cosmetic quality talc, which is a purified hydrated magnesium sili-
cate has adhesion properties. Though it is available in various countries,
Italian product is the best and used for both face powders and body
powders. '

The adhesion character of the powders can be increased by incorpo-
rating 1-2% cetyl alcohol, stearyl alcohol, glyceryl monostearate,
petrolatum, lanolin or similar fats.

(3) Materials imparting slip and softness : Slip is the quality of
easy spreading and application of powder to produce a characteristic
smooth feeling on the skin. This character is mainly obtained by using
talc, zinc and magnesium stearates, and aluminium hydrosilicate.

Talc is purified hydrated magnesium silicate (3MgO, 4Si0,, H,O).
The proportion of Mg and Si can vary. Talc is produced by different
countries but Italian, French and some Indian varieties are of very good
quality and most suitable for powders specifically face powders. Some-
times talc contains pathogenic spores, particularly tetanus, so properly
sterilized products are used in powder preparations. Talc is distin-
guished by its great softness and slip and is almost neutral if adeqliately
purified. It is not to be used in open skin as in wounds it can cause
talcum granuomae. Talc cannot absorb any water.

Aluminium hydrosilicate is a valuable basic material for powderg; It
is smooth and fatty. It should be prepared properly by treating with
acid, washing with water and then dried. It also has certain cooling
effect. It absorbs fatty secretions and small amounts of water. 1t is
completely non-toxic.

Other substances used for softness and slip are zinc stearate, magne-
sium stearate, zinc undecanate, magnesium undecanate. The undecanates,
in particular, are soft and have excellent slip but are expensive. Properly
purified stearates are extensively used.

(4) Materials imparting absorbency characters : Powders should
have ability to eliminate shiny skin in certain facial areas by absorbing
sebaceous secretions and perspiration. This character can be imparted
by incorporating material with high absorptive capacity in face powders,
dusting powders, baby powders, deodorant powders, foot powders etc.
Face powders should also have a certain ubsorbency to prevent smudg-
ing of make-up by perspiration. The materials which impart this property
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are colloidal kaolin, starch, bentonite, precipitated chalk (calcium car-
bonate), magnesium carbonate.

Colloidal kaolin is a fine, soft, white powder. It has a good absorb-
ent capacity for aqueous and fatty substances and good covering power
also. It is non-toxic and non-irritating and inert. It has less slip
property.

Bentonite is mainly aluminium silicate and fine grey whitish powde-:r.
It has extraordinary swelling power and can swell upto 12 times of_ its
own volume. Its use in cosmetics is comparatively less.

Magnesium carbonate has good absorbency character for both water
and fats. It has good covering power and adhesion characiler. : Thus,
perfume oils are first mixed with magnesium carbonate which is t!wn
added to other ingredients. It is less alkaline. Calcium carbonate is a
fine, soft, white powder and has good absorbent power for water’an.d
fatty substances. But it has alkaline reaction with skin. So, it is
pre—ferred less than magnesium carbonate.

Various starches, like rice, wheat, corn, potato etc., are comparativsely
less used nowadays. It has good moisture absorbing and s:wellmg
ability. It produces a sticky character but is completely non-toxic.

(5) Materials imparting peach-like finish : The peac.h-like finish
given to the skin, particularly by face powders, can be aclue\‘fed by use
of rice starch. Though other starches are also used, but Ipamly maize
starch is employed. Starches should be used after drying for few hours
to get better effect.

Occasionally speciality materials like silica or powfiered‘ silk are
included in face powders. Silica is used in very finely divided ’rgrnlw!th
fluffy character. Powdered silk is obtained by partial h}-‘drol)&fg of silk
protéin and the hydrolysate is then ground to fine powder. This should
not be used in excess of 30 per cent.

(6) Frosted-look materials : The recent trend of translucc.m. slziny
look has given rise to raw materials which help create th|s.efrecl.
Earlier. guanine was used extensively for pearl lustre but due to its cost
and uncl*rl‘ain supplies it has been replaced by bismuth ox)-'chf:m‘-j::.
Metallic powders have also been used to impart lustre, e.g.. mica,
aluminium, bronze.

(7) Colouring substances : These are substances mainly usec.l n
face powders and compacts but not in dusting or baby powders. Various
inorganic and organic pigments and certified organic lakes are used.
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Various synthetic or natural inorganic pigments used are iron oxides for
yellows, reds, and browns and ultramarine for green and blue. Toxic
lead and arsenic compounds are not used.

Organic lakes and pigments produce better brilliance but should be
selected from certified dyes.

The organic- pigments must not bleed in oil or water and should be
light-fast. Choice of colour is mainly users' taste. Various colours with
various shades are used to fulfil the satisfaction of the users. The colour
of the thin film of the pigment may be different from the colour effect
given by the powder viewed in bulk.

(8) Perfumes : Perfume is an essential component of powders.
Users put more importance to perfume. But it should not be over
emphasized at the time of manufacturing. Normally the products are
perfumed lightly, particularly face powders and compacts. The odour
must be fragrant and pleasant.| Various perfumes or fragrance which are
used, either flowery fragrance or synthetic odour. Selection of proper
fragrance is very vital for the products. Sometime combination of
fragrances gives a better appeal.

Compatibility of perfume with other constituents of the formulation
is to be checked properly before use. Constituents of powder prepara-
tion may change the character of fragrance.

POWDER PRODUCTS
(1) FACE POWDERS

Face powder is an indispensable article of a lady's cosmetic range.
From the mask-like covering in ancient times to the natural leok which
is the choice of the present day, face powders have been and still remain
one of the basics of the cosmetic industry.

A great deal of changes have taken place in face powder fashion
during the last couple of decades. Tinted, shiny, enhanced by our
modern cosmetics, the woman of today is able, with only modest effort,
to be more attractive than she has ever been in the past.

A face powder is basically a cosmetic product which has as its prime
function the ability fo complement skin colour by imparting a velvet
finish to it.

A good face powder should produce a smooth finish to the facial
skin, masking visible imperfections of the face and shine due tc moisture
or grease from perspiration or secretion of sebaceous and sweat glands
or from preparations used on the skin. The powder must produce a
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lasting effect, so that frequent application is unnecessary. The prepara-
tion should make the face pleasant to look and touch. The degree of
opacity can vary from opaque, in case of clown make-up, to almost
transparent. It must adhere to the skin and be reasonably resistant to the
mixed secretions of the skin.

Since no single material can have all the’required properties desired
in a face powder, a mixture of different substances is normally employed
to get the following essential characteristics of a good product—

@) Covering power : The ability to mask skin imperfections such
as skin shine, enlarged pores and minor blemishes.

(b) Slip : The character of spreading over the skin without dragging,
and giving the characteristic of smooth feeling.

(c) Adhesiveness : The ability to cling to the face.

(d) Absorbency : The ability to absorb skin perspiration and oily
secretion without showing the effect of such absorption.

(e) Bloom : The ability to impart a velvety, peach-like finish to the
face skin.

() Colouring :l"l'"o impart a colour effect according to the need.

(g) Perfuming : To produce a pleasant odour. The proportion of
various ingredients used can be altered to have slight variation
in the properties of the powder and their effect, but, as a
practice, face powders are classified in to three categories
depending on the nature of the skin and correspondmgly cover-
ing ability required from the products. .
(i) Light type
(ii) Medium type
(iii) Heavy type
Skin to be powdered can be classified into three categories: dry,
normal or moderately oily, and very oily.

() Light type : Dry skin requires light powder, a powder of slight
covering power as dry skin secretes virtually no oil and little
monsture They normally contain large quantity of talc.

(ii) Medium type : Medium powders, having comparatively higher
covering power, are applied to normal or moderately oily skins,
which are shinier due to skin secretions. They contain some-
what lesser talc and balanced by zinc oxide:

(iii) Heavy type : Heavy powders have more covering pawer and are
used for extremely oily skins which have a great deal of shine
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and thus require great covering power. They normally contain
still lower quantity of talc and high quality of zinc oxide.

General preparation : The preparation of powders is simple as it is
simply a matter of dry mixing of finely powdered materials. Add the
perfume with part of the absorbent materials like calcium carbonate or
with magnesium carbonate and keep it aside for some time. Mix the
colour with part of the talc properly and add the other powders and then
the perfume mixture. Mix and sieve the powder mixture using a silk
mesh or an old washed nylon cloth.

Formulae of Face Powders

POWDER WITH REDUCING COVERING POWER

Formuia 1
Zinc stearate 50 gm
Zinc oxide 10.0 gm
9 Calcium carbonate (light) 20.0 gm
» Talc 573 gm
Titanium dioxide 2.0 gm
» Magnesium carbonate (light) 5.0 gm
Colour 0.2 gm
Perfume 0.5 gm

LIGHT POWDER

Formula 2
Talc 63.0 gm
Kaolin 20.0 gm
Calcium carbonate (light) 5.0 gm
Zinc oxide 5.0 gm
Zinc stearate 5.0 gm
Magnesium carbonate 1.0 gm
Colour 0.5 gm
Perfume " 0.5 gm

Formula 3
Zinc stearate 7.0 gm
Zinc oxide 10.0 gm
Calcium carbonate (light) 20.0 gm
Talc 62.3 gm
Colour 0.3 gm
Perfume 0.4 gm
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Formula 4
Talc
Zinc oxide
Zinc stearate
Rice starch

Colour
Perfume
MEDIUM POWDER
Formula 5
Talc
Kaolin

Calcium carbonate (light)
Zinc oxide

Zinc stearate

Magnesium carbonate
Colour

Perfume

Formula 6
Zinc stearate
Zinc oxide
Titanium dioxide
Precipitated chalk
Rice starch
Talc
Colour
Perfume

Formula 7
Zinc stearate
Zinc oxide
Calcium carbonate
Talc
Colour
Perfume

HEAVY POWDER

Formula 8
Magnesium stearate
Kaolin (light)
Zinc oxide

79.0 gm
5.0 gm
5.0 gm

10.3 gm
0.3 gm
0.7 gm

39.7 gm
39.5 gm
5.0 gm
7.0 gm
7.0 gm
1.0 gm
0.2 gm
0.6 gm

5.0 gm
15.0 gm
2.0 gm
15.0 gm
15.0 gm
472 gm
0.3 gm
0.5 gm

15.0 gm
17.5 gm
20.0 gm
47.0 gm
0.2 gm
0.3 gm

5.0 gm
20.0 gm
15.0 gm
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Calcium carbonate (light) | 39.0 gm
Talc 20.0 gm
Colour 0.5 gm
Perfume 0.5 gm
Formula 9
Titanium dioxide 5.0 gm
Zinc oxide 15.0 gm
Magnesium stearate 5.0 gm
Calcium carbonate (light) 15.0 gm
Kaolin (light) 25.0 gm
Talc 34.0 gm
Colour, 04 gm
Perfume 0.6 gm

(2) COMPACT FACE POWDER

Compact face powder, introduced in 1930 in America, has become
very popular because of its ease of application and storage convenience.
A compact powder is a dry powder which has been compressed into a
cake and is usually applied with a powder puff.

The composition of a compact powder is more or less same as that of
loose powder, but its effect may slightly differ. The binders contained in
compact powder give it increased adhesion. Due to the effect of
compaction the average particle size may be larger in compact than in
loose powder. The materials of compact powder must compress easily
and remain compact, not to break under normal conditions of use. At
the same time the powder must adhere easily to the: powder puff.

The pressure for the compaction is very important. The powder must
come off easily when rubbed with a powder puff. Very low pressure
may lead to breaking of the cake during use, and too high a pressure will
result in a very hard glazed cake which will not pay off easily. For
achieving all these a suitable binding agent is incorporated in the
formula along with other common ingredients of powders.

Binding agents : The binders used in compact powders are several in
number. They can be classified into five types—
(a) Dry binders
{by Oil binders
(¢) Water-soluble binders
(d) Water-repellant binders
(2) Emulsion binders

s
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(a) Dry binders : They are metallic stearates like zinc stearate,
magnesium stearate. The use of dry binders needs increased pressure for
firm compacting.

(b) Oil binders : Oils such as mineral oil, isopropyl myristate, and
lanolin derivatives are widely used as binding agents for making com-
pact powders. : il :

(¢) Water-soluble binders : Aqueous solutions of gums such as
tragacanth, karaya, and arabic are used. Also aqueous solutions of
synthetic or semisynthetic guins like polyvinylpyrrolidone (PVP), methyl
cellulose and carboxy methyl cellulose have found use in making com-
pact powders. A preservative is essential in gum medium to prevent
microbiological growth in the preparations. ‘

(d) Water-repellant binders : These are widely used in compact
face powders and include mineral oil, various fatty esters, and lanolin
derivatives in combination with a considerable amount of water to aid in
the formation of a smooth, solidly pressed cake. A wetting agent may
also be incorporated to help to uniformly distribute moisture throughout
the powder.

(¢) Emulsion binders : To avoid the problem encountered in using
water repellant binders along with water and their uniform distribution
and to prevent loss of moisture, emulsion type binders are being used
preferentially. The use of emulsion type binders prevents loss of mois-
ture and helps in easy manufacturing preventing the problem of lumping
that may occur when oils alone are incorporated. Emulsion binding
agents may employ soaps like triethanolamine stearate, non-ionic emul-
sifiers and glycerol monostearate in mineral oil-water combination.

Methods of Preparation ‘ /

Basically three methods. of preparation of compact face powders are
adopted.

(1) Wet method : In this method basic materials, colours and
binders are kneaded into a paste with water, pressed into moulds and air-
dried slowly. It is not much used as it can produce cracks and other
faults.

(2) Dry method : In dry preparation the materials and binders: are
compressed by simple pressure in special presses under controlled condi-
tions. The binders can be a mixture of ammonia, stearic acid and starch
or stearic acid and starch or a mixture of sodium stearate or trieth-
anolamine stearate with lanolin and cetyl alcohol.
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(3) Damp method : In this method the base powder, colour and
perfume are mixed uniformly. The mixture is then wetted down with
liquid binders like aqueous mucilages or mucin rich o/w emulsion
binders and blended until the proper plasticity of the mass is attained,
The powder is then screened and compressed by machine and dried at

elevated temperature. This method is a widely accepted method and is
used commercially.

FORMULAE OF SOME BINDERS

Formula 10
Gum Arabic 1.0 gm
Glycerol 5.0 gm
Water 94.0 gm
Preservative q.s.
Formula 11
Gum tragacanth 2.0 gm
Glycerol monostearate 6.0 gm
Mineral oil 4.0 gm
Sorbitol 5.0 gm
Water 83.0 gm
Preservative q.s
Formula 12
Gum tragacanth 2.0 gm
Glucose 5.0 gm
Water 93.0 gm
Preservative g.s.
Formula 13
Mineral oil 1.0 gm
Polyoxyethylene stearate 2.0 gm
Water 97.0 gm
Preservative qg.s.

Formulae of Compact Face Powders

Apart from the formulae mentioned in face powders, which can be
converted to compact by using suitable binder, the following additional
formulae are suggested. As the amount of binder, colour and perfume
will vary according to need, they are not mentioned in specific amount.
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Formula 14
Talc
Kaolin
Titanium dioxide
Zinc stearate
Colour
Binder
Perfume

Formula 15
Talc
Calcium carbonate
Zinc oxide
Zinc stearate
Colour
Binder
Perfume

Formula 16
Talc
Kaolin
Chalk, precipitated
Titanium dioxide
Zinc stearate
Colour
Binder
Perfume

Formula 17
Talc
Kaolin
Zinc oxide
Zinc stearate
Magnesium carbonate
Colour
Binder
Perfume

Formula 18
Talc
Mica : |
Titanium dioxide or mica

69.0 gm
18.0 2m
8.0 gm
5.0 gm
' q.s.
q_sj.,
q.-s.

79.0 gm
9.0 gm
7.0 gm
5.0 gm
q-s
q.s.
q.s.

60.0 gm
12.0 gm
12.0 gm
12.0 gm
4.0 gm
qg-s.
q.s-
q.s.

62.0 gm
11.0 gm
14.0 gm
5.0 gm
8.0 gm
q.s.
q.s.
q.s-

70.0 gm
20.0 gm
10.0 gm
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Colour q.s.
Binder q.s.
Perfumge q.s.
Formula-9
Talc ) 54.0 gm
Synthetic pearl 10.0 gm
Titanium dioxide 30.0 gm
Zinc stearate 6.0 gm
Colour q.s.
Binder q.s.
Perfume g.s.

(3) BODY POWDERS

Amongst the various cosmetics, body powder is one of the widely
consumed cosmetic preparations. Body powders are also known as
talcum powders or dusting powders. They are used for multiple pur-
poses. The main use of body powders or talcum powders is to absorb
moisture or perspiration specifically after bathing particularly in warmer
countries. These also provide good slip, a cooling effect and efficient
lubrication, and prevent irritation of skin due to chafing. The very fine
particle size of these covers cause a large surface area per unit weight
and can cover a large body area which results in strong light dispersion
and therefore visual covering of the skin underneath. The surface
covered by the powders is much more than the surface uncovered which
leads to a cooling effect if the ingredients of the powder have good heat
conductivity. These fine powder particles with light weight adhere to
the skin by the stickiness of the fat film. Normally, they contain

covering material, adhesives, absorbency material, slip, antiseptics and
perfumes.

Body powders consist mainly of talc, with small proportions of a
metallic stearate, like zinc stearate, aluminium stearate, etc., and precipi-
tated calcium carbonate (chalk) or magnesium carbonate (light). For
antiseptic action boric acid, chlorohexidine diacetate, bithional etc. are
used to suppress proliferation of microorganisms responsible for devel-
opment of perspiration odour. Talcum powders containing antiseptic
substances are also used for prickly heat and fungus infections.

Absorbency characteristic is imparted by the inclusion of kaolin,
magnesium carbonate, precipitated chalk and starch. Slip will be con-
ferred by talc, zinc stearate. The presence of kaolin, zinc oxide or
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magnesium stearate contrib
used in body powders.

General Preparations
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FORMULAE OF BODY POWDER

Talc .

Colloidal kaolin
Colloidal silica
Magnesium carb

Formula 20

onate

Aluminium stearate

Boric acid
Perfume

Talc

Formula 21

Calcium carbonate

Zinc stearate
Boric acid
Perfume oil

Satinex
Tale

Formula 22

Magnesium carbonate (light)

Boric acid.
Perfume oil

Zinc stearate
Zinc oxide

Formula 23

Magnesium carbonate (light)

Talc
Perfume

Zinc oxide
Calcium carb:

Formula 24

onate (light)

750 gm
10.0 gm
5.0 gm
5.0 gm
4.0 gm
0.3 gm
0.7 gm

70.0 gm
25.0 gm
40 gm
0.3 gm
0.7 gm

6.0 gm
88.0 gm
5.0 gm
0.3 gm
0.7 gm

5.0 gm
5.0 gm
15.0 gm
74.5 gm
0.5 gm

4.0 gm
8.0 gm
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Perfume e
0.5 gm MEDICATED DUSTING POWDERS
DEODORANT POW Formuia 30
Formul 2’ DERS Sodium propanedioate 7& 20.0 gm
B inc oxide # 25 Talc ‘ 78.0 gm
Zinc stearate 5.0 gm Boric acid 2.0 gm
< / 5.0
ghll orhexidine diacetate 03 ::: FOOT POWDERS
T:lzlum S {lighy 10.0 gm Formula 31
Perfume 79.3 gm Boric acid 10.0 gm
0.4 gm Kaolin 44.5 gm
Talc 45.0 gm
X Formul
Zinc oxide ol Menthol 0.5 gm
Zinc stearate 10.0 gm
Bithional 5.0 gm Formula 32
. 0. - .
g:]lcmm carbonate (light) 5 g ::: g;?:hamd ;(l)g :r;
i . !
Perfume 792 gm Talc 69.0 gm
I Evaluation
BABY P 4 d q
: OWDERS Evaluation and assessment of various powder products particularly
Talc ormula 27 loose face powders, compacts are essential to judge the quality of the
Magnesium stearate 87.0 gm finished products. Intensive testings are done at different levels on the
M . 3 . 5.0 gm quality of the products. Tests must be thorough and must include tests
agnesium carbonate (|
Boric acid 0 gm for particle size, abrasiveness, apparent density, moisture content, limits
Perfume oil 2.5 gm for colour, etc.
0.5 gm Apart from the common test of content determination, extensive and
Formula 28 controlled stability test are carried out to determine that the formulated
Talc 20.0 product will remain stable for an extended period of time during shelf-
Kaolin 20'0 gm life. For this purpose, if necessary, accelerated stability test can be
Magnesium stearate 4'0 gm carried out. Other tests which are done particularly for face powders and
Boric acid 2' s gm compacts the are the following—
; S Nem
lS)zeitlfnex ‘ 3.0 gm (1) Shade control and lighting : This is to control and determine
rtume oil ' 0.5 gm the variation of colour shade from batch to batch and with the standard.
Proper test is to be done to prevent variation in shades. One such
Tale Formula 29 method is comparison of the appearance of the body of the powder with
Kaolin 84.0 gm a standard when it is spread out and flattened on a white paper back-
Boricacid 10.0 gm ground. The other method of evaluation is comparison of the sample
Satinex 3.5 gm with the standard by skin tone or undertone. Powders should be applied
Perfume oil 2.0 gm by the same puff that is to be used for finished pack. This is the final
0.5 gm judgement for the shade test. Artificial lighting is used for colour
¢valuation.
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(2) Dispersion of colour': Colour should be homogeneously distrib-
uted in the powder base. There should not be segregation or bleeding of
colour. This can be tested by spreading the powder on a white paper
and checking it with a magnifying glass.

(3) Pay-off : The pay-off character, i.e., adhesion with the puff, of a
compact or pressed powder should be tested on the skin. High pressure
will make the cake so hard that the powder will not rub off the cake
easily enough and thus there will be insufficient adhesion of the material
to the puff. Too low pressure will make the cake soft and thus have a
tendency to crumble and break.

(4) Pressure testing : Pressure applied to compact powder should
be uniform to prevent air pocket and thus breaking or cracking. Uni-
formity of the hardness can be tested by penetrometer. Reading on
hardness is checked: at various points of compact tablet to see the
uniformity of hardness.

(5) Breakage test : This is carried out by dropping the compact
tablet of powder on a wooden surface several times from a height of 8 to
10 inches and checking the breakage or clipping of the compact. If the
cake is unbroken it is indication of the resistance against travel and
normal handling.

(6) Flow property : This is very important, particularly for body
powders as they should come out easily from the container for easy
application. This can be studied by measuring angle of repose of
powder product by allowing to fall on a plate from a funnel and
measuring the height and radius of heap formed. Also, the powder may
be allowed to fall from a funnel and noting the time taken.

(7) Particle size and abrasiveness : Particle size can be determined
by microscope, sieve analysis or by using sophisticated instruments and
techniques. Abrasiveness can be studied by rubbing the powders on a
smooth surface and then studying the effect on the surface using micro-
scope. ’

(8) Moisture content and limits for colour : These can be esti-
mated by using suitable analytical methods.

CHAPTER-4

Skin Colorants

Colouring skin, particularly skin of face and lips, is an ancient practice
going back to prehistoric period. In present days, the use of such
products has increased and choice of shades of colours, texture, lustre
have been changed and become wider. This can be observed from the
fact that lipsticks are marketed in hundreds of shades of colours to
satisfy the demands of women.

Apart from normal daily life, skin colorants are al§o used for drar.na,
circus, dance etc. The present chapter will basically discuss two specific
skin colorants.

(1) Lipsticks
(2) Rouge

The skin colorants are also called as ‘Beauty Aids’ but they are
different from other cosmetics. The sole purpose of skin colorants is
alteration of appearance for enhanced attractiveness, whereas ?ther cos-
metics have other specific functions of maintenance or promotion of the
skin health along with or without decorative functions.

Skin colorants or beauty aids must not damage the skin. Decora'five
preparations are used to hide small blemishes or symptoms of aging.
They are also used to create a well-groomed appearance and demonstrzfte
the desire to impress upon others. They are applied to attract oppo.sne
sex and to be noticed upon. The motives can be termed as psychologlcal.

Manufacturers try to make these as decorative, pleasantly f.ragran.t,
coloured, non-tacky and harmless as possible. The main active ingredi-

ent in such preparations is dye but other materials are also essenti.a'l to
hold the dye in the preparations and for ease of application and auxiliary

effects.

(1) LIPSTICKS

Lipsticks, also termed as lip cosmetics, are widely used by women.
Lipsticks have become so popular in the last couple of decades that they

39
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are now probably used more than any other single cosmetic product. Its
popularity can be gauged from the fact that market has been flooded
with plenty of products with hundreds of shades.

Lipsticks are basically dispersions of colouring matter in a base
consisting of a suitable blend of oils, fats, and waxes suitably perfumed
and flavoured, moulded in the form of a stick and enclosed in a case.

Lipstick is used to impart an attractive colour, and glossy and moist
appearance to the lips, accentuating their good points and disguising the
defects. By properly applying a lipstick broader lips can be made to
look as narrow or narrow lips may be changed to look as broad lips. An
intelligently applied lipstick can totally change the apparent facial
appearance. It also helps to prevent cracking and chapping of lips which
can lead to the bacterial infection. The base used for lipsticks also
produces an emollient action.

Lip skin Skin of the lips is characterized by an exceptionally thin
corneal layer. The stratum germinativum is strongly developed and the
corium pushes papillae with a high blood content just below the surface.
Lips do not contain any sweat glands but salivary glands are very much
present on the inner surface. Saliva maintain the moisture of the lips.
As sebaceous glands are present sparsely, the lips are almost entirely
free from fat. In very cold or dry weather the corneal layer tends to dry
out and produce cracked lips. Since the corneal layer of the lips is very
thin, and further, cracked in dry condition, alien substances applied on
the lips can quite easily penetrate to the stratum germinativum. This is
always to be kept in mind while making lipsticks and selecting ingredi-
ents for it.

Characters A lipstick should have the following characteristics:

(1) It should cover the lips adequately. with some gloss and last for
long time.

(2) It should make the lips soft.

(3) The film must adhere firmly to the lips without being brittle and
tacky.

(4) Tt should have a good degree of indelibility.

(5) It should have high retention of colour intensity without any
change in shade.

(6) It should be completely free from grittiness and be non-drying.
(7) It should be non-irritating to the skin of lips.
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(8) It should have a desirable degree of plasticity.
(9) 1t should have a pleasant odour and flavour.

Apart from the above, a lipstick should also have the following
orage characteristics:—

(1) A smooth and shiny appearance.
(2) Freedom from bloom or sweating.

(3) A suitable degree of firmness during reasonable variations of
climatic temperature.

(4) Retain plasticity without any tendency to dry out or crumble.

Composition The stick mainly contains a colour material dispersed
and suspended in a suitable base made by blending oils and waxes in
yarious proportions to yield the desired melting point and viscosity. The
temperature of human body varies between 36°C to 38°C with lips
having the higher side. The base of the lipstick must have a melting
point appreciably higher than this, between 55°C to 75°C preferably
about 62°C, for the product to withstand exposure to hot climates.

The basic raw materials required for formulating lipsticks can be
classified as—
(1) Wax mixture
(2) Oil mixture
(3) Bromo mixture
(4) Colours
(5) Preservatives, fragrances, surfactants and other additives

(1) Waxes

Gloss and hardness of lipsticks are largely dependent on the charac-
teristics and quantity of the waxes used. So, the composition of the wax
mixture is of prime importance. Best characteristics can be obtained by
using a mixture of waxes of different melting points and adjusting the
{inal melting point by incorporating a sufficient amount of high melting
point wax. Various waxy materials are used in lipsticks.

(a) White beeswax : It is an important and useful component of
lipstick base with melting point of 62-64°C. It usefully binds oils and
high melting point waxes. It is used in 3 to 10% of the total formula. It
shrinks on cooling and thus helps preparation of moulded products. At
higher concentration it produces a dull waxy appearance and causes the
sticks to crumble during use.

(b) Candelilla wax : It has a melting point of 65-69°C and is used
in 5-10%. A mixture of candelilla wax and beeswax is very good for
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making lipstick. If candelilla wax is used a little in excess than beeswax
the product gets a smooth and glossy appearance.

(¢) Carnauba wax : It increases the melting point of the base and
hardens the lipstick. It needs to be used in small amounts. [t brings an
attractive lustre to the product. It's melting point is 80 to 88°C.

(d) Ozokerite wax : It is also mainly used to increase the melting
point of the base. It melts at 60-80°C and is used in 3-10%. If it is used
in excess the sticks tend to crumble during application.

(e) Ceresin wax : it is also called paraffin wax or mineral wax. It's
melting point is 60-75°C and is used in about 5% to increase melting
point.

(f) Cetyl alcohol and cetostearyl alcohol : These two substances
are used in small amounts, in 2-3%, in the lipstick for emollient action
on the lip skin. The melting points are 45-50°C and 42-45°C respectively.
At higher concentration (above 5%) they give a dull appearance to the
lipstick which develops to a ‘bloom’ on storage. High concentration
also leads to crystal formation, on storage, on the surface of the stick.

(2) Oils

The oil mixture is required to blend properly with the waxes to
provide a suitable film on the applied lip skin. It also acts as a solvent
for eosin dyestuffs or as a dispersing agent for insoluble pigments. An
ideal mixture is one which enables the product to spread easily and
produces a thin film with good covering power.

(a) Castor oil : Castor oil is used in many lipsticks because of its
good qualities, though nowadays some other oils or solvents are being
used. A refined grade castor oil is of good colour and is odourless and
tasteless. Castor oil is a very good plasticising agent. An antioxidant is
to be added to the castor oil against rancidification though it is not as
prone to rancidification as other vegetable oils like olive oil or almond
oil. High viscosity of castor oil makes the dispersion of pigments long
stable during the mixing and moulding stages of manufacture. Nor-
mally, about 40-50% of castor oil is used. But when a higher proportion
is used the proportion of high melting point waxes needs to be adjusted
to get a high melting point base mixture.

(b) Tetrahydrofurfuryl alcohol and its esters : This alcohol and
its esters like acetate, stearate, ricinoleate are also used in lipstick
preparation. The acetate has very good solvent property for the eosin
dye. But the volatile property of the solvent can lead to smudging of the
outline by evaporation from the hotter inner surface and deposition on

(h4  SKIN COLORANTS 43

the cooler edges. The acetate has an unpleasant taste and odour. But
sfonrate and ricinoleate are good and non-volatile but their solvent
property is a little less.

(c) Fatty acid alkaylamides : They are non-volatile and have no
unpleasant taste or odour. They increase the stability of the lipsticks but
do not have emollient action. They help in dispersing the pigments.

(d) Paraffin oil : It js used in not more than 5% to give a glossy
appearance after application. In higher proportion the oil will come off
the lips and run around the lips. It also acts as lubricant to facilitate
removal of sticks from the moulds after pouring.

(¢) Isopropyl myristate, isopropyl palmitate and butyl stearate :
I'hese are also used to facilitate smooth application. Due to their low
surfnce tension they have a good wetting effect on insoluble dyes and
pigments, and also act as mutual solvents for oils and waxes. Presence
ol binders is required to incorporate isopropyl myristate, otherwise it
iy separate out because of its low surface tension.

Apart from the waxes and oils, sometime fats are incorporated in the
lipsticks to serve the purpose of giving more body to the film on the lips,
smoothing the skin of the lips or softening it. It also helps in dispersion
of insoluble pigments. The substances which are normally incorporated
are cocoa butter (theobroma oil), hydrogenated vegetable fats.

The use of acetoglycerides has also been recommended in lipsticks to
Improve thixotropic properties of sticks and to maintain constant viscos-
ity even in higher temperature. They also improve the plasticity of the
film on the lips.

(3) Bromo Mixtare

The bromo mixture is, essentially, a solution of the staining dyestuff
In a fatty material to enable the dyestuff to remain either wholly or
partially in solution. Apart from the fatty materials mentioned earlier,
vertain other fatty materials have a specific function as a constituent of
bromo mixture. This is the portion of the product which imparts an
Indelible stain as distinct from the opaque film of colour given by
Inwoluble pigments. As the present-day choice is the product with high
alaining qualities instead of the product which covers the lips with a
thick film of vividly coloured materials, bromo mixture is widely used.
The dyestuff of bromo mixture, known as bromo acids, consists of
fluoresceins, halogenated fluoresceins and related water insoluble dyes.
Originally the bromo acid name was given to acid eosin,
tetrabromofluorescein. Bromo acid colours can be classified broadly
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into two groups, those which are red and give a red or reddish-blue stain,
and those which are orange, red and give a pink to yellowish-pink stain.
In general, lipstick formulations are not high staining types, about 2-3%
of bromo acid is used, normally, in castor oil and butyl stearate mixture.

Other solvents used are tetrahydrofurfuryl alcohol and esters like
acetate, stearate and benzoate, glycerol derivatives like glyceryl
monostearate, glyceryl monolaurate and diethylene glycol monostearate.
Propylene glycol, triethylene glycol and polyethylene glycol are also
used as suitable colour solvents.

A typical example of bromo mixture is given below:

Bromo acid 15 gm
Propylene glycol 200 gm
Propylene glycol monomyristate 100 gm

First a clear solution of bromo acid and propylene glycol is to be
made by adding the bromo acid to propylene glycol. To this solution
propylene glycol monomyristate is to be added. This blend gives a
solution of bromo acid that easily mixes with mineral oil and castor oil
and produces a homogeneous mass with waxes.

(4) Colours

The colour of the lipstick is most important from commercial and
appealing points of view. Up to 1920 carmine was widely used as a
lipstick pigment. As of today lots of dyestuffs and lakes are available to
choose from.

The colour is imparted to the lips in two ways—

(a) By staining the skin with a solution of dyestuff which can
penetrate the outer layer of the lip skin.

(b) By covering the lips with a coloured layer which serves to hide
any skin roughness and give a smooth appearance.

The first requirement is met by soluble dyes and the second one is
met by insoluble dyes and pigments which make the film more or less
opaque. Modern lipsticks contain both to achieve the combined effect.
The colours should be from the list of certified dyes under the Drugs and
Cosmetics Act.

(a) Staining dyes : The most widely used staining dyes are
fluorescein, eosin and often halogenated fluorescein, which have been
mentioned under bromo acids. Fluorescein and its derivatives can
produce sensitization or photosensitization leading to cheilitis (inflam-
mation of the red portion of the lips).
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Also their water solubility character poses problem for formulation.
But when water soluble dyes are converted to the free sulpho acid form,
they become water-insoluble, lipophillic and suitable for use as staining
dyes.

(b) Insoluble dyestuffs and lake colours : These are the colouring
agents which cover the thin layer over the lips. They consist of calcium,
barium, aluminium and strontium lakes. Calcium and barium lakes
prepared from azotype dyestuffs are also used. These are called lake
foners. These dyestuffs are used in 10-15% depending on the shade and
opacity of the film. Aluminium lakes are not usually preferred because
of their lack of opacity, but they can be used in transparent lipsticks.

While making of lakes, the possibility of incompatibility with the
base has to be considered.

Titanium dioxide is often used at levels up to 1% as white pigment
for brightening the colour, obtaining pink shades, and giving opacity to
the film on the lips. This substance should be added with great care to
avoid formulation problems like oily exudation, streaking, dullness and
coarse texture.

(5) Preservatives, Fragrances, Surfactants and Other Additives

It is very much essential to include a preservative in the product to
prevent microbial growth. 0.1% propyl parahydroxybenzoate, in 0.1%,
in used for this purpose. Higher concentration of 0.2% can cause a
slightly burning sensation or can initiate an eosin allergic reaction.
Other oil soluble preservatives also can be used but compatibility has to
he considered.

Perfumes are an essential component to mask the odour of the fatty
or wax base as well as to impart an attractive flavour. Perfumes are used
In the concentration range of 2-4%. Special consideration is to be given
to select perfumes free of irritating effect and without disagreeable taste
and flavour. Since the users apprehend the perfume in the mouth and
nose, flavour must be taken care of along with odour. Perfume should
be stable and compatible with the other constituents of the lipstick base.
The fragrances should not be very strong as to clash with or overpower
other perfumes that may be used concurrently with the lipstick. Floral
and light spicy fragrance are much used and acceptable. Perfumes of the
fruit flavour type have been advocated as well. Also something edible
can be used.

Normally antioxidants are also suggested to be incorporated in
lipstick formulations to prevent rancidification of oily base during stor-
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age. Combination of proper antioxidants are preferred for this purpose.
Antioxidants commonly used in lipsticks are butylated hydroxyanisole
(BHA), propyl gallate, butylated hydroxytoluene (BHT), citric acid,
2,5-di-tert-butylhydroquinone etc.

Surfactants are occasionally added to the lipstick. They are used to
promote wetting and stabilize the dispersion of insoluble pigments in the
base. But such additives may influence the consistency of the stick.

Some other materials have been suggested for use as additives to
enhance the value of the make-up. Oil-soluble sun-screens are used to
filter the suns rays and protect lips from sun blisters. A silicon fluid can
be used as a fixative and to prevent colours from bleeding on the lips.
Polyvinyl pyrolidone is known ‘to form film on the lips and reduce
tendency towards allergenic reaction and is used in 0.5 to 1%. [t also
helps in binding of dyestuff. Isopropy! linoleate is used to prevent
drying effects.

General Preparation of Lipsticks

Successful preparation of lipstick shades depends largely upon
adequate dispersion of the lake colours in the lipstick mass. It is
advisable to prepare dispersions of the lake colours in castor oil. Disper-
sions are preferably prepared by milling, generally as 25% concentrations,
in castor oil. Also ready-made dispersions are available in the market
from manufacturers of cosmetic colours.

A general outline for the manufacture of lipsticks follows-—

If a solvent is used for bromo acid, this solution is first prepared and
set aside until required. If commercial colour pastes (as mentioned
above) are not being used the lake colours are first dispersed by mixing
with suitable quantity (as 25% w/w) of castor oil, and the colour paste
obtained is passed through a triple roll mill until it is smooth and free
from agglomerates and gritty particles. If titanium dioxide is used in the
formula, the same is also made into a paste similarly and mixed with the
colour mix. The colour mixture is then mixed with the bromo-acid
mixture. All the ingredients of the base are identified and arranged in
order of increasing melting point. The lower melting point fats and
waxes are next melted together and mixed with colours and bromo
mixtures at the same temperature. This mixture is re-milled until
perfectly smooth. The preservative and antioxidant is dissolved in any
remaining oil and added to the mix. The high melting point waxes are
now melted and added to the bulk at the same temperature. The perfume
is finally added and the mass stirred thoroughly but gently to avoid
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entrapment of air. The mass should not be melted after the high melting
point waxes have been added. Gentle stirring is cortinued until the mass
I homogeneous and it is then poured in lubricated moulds.

Automatic ejection mould is preferable for large quantities and split
moulds are satisfactory for small-scale production. The mould is lubri-
emted with liquid paraffin or isopropyl myristate before* pouring the
mnss. No excess lubricant should be left in the mould surface. The
mixed mass should be poured into the mould at as low a temperature as
possible to prevent settling down of colours. Also the moulds may be
wirmed before pouring the mass to avoid formation of ridges. After
pouring the mass the moulds are chilled to achieve contraction of the
waxes to facilitate easy removal of the sticks.

Automatic ejection moulds are fitted with a water jacket which is
used to warm or chill the mould as required.

lipstick Formulae

Several representative lipstick formulae are listed below. Each for-
mula can be modified by a slight modification in proportions of oils and
waxes and other ingredients to adjust proper melting point, spreadability,
and thickness of the film on the lips according to the particular charac-
leristics required. The formulae can vary in proportions of lake colours
and bromo acids. Titanium dioxides may or may not be part of the
lormula depending on the requirement. Perfume, preservative and anti-
oxidant should be added in proper quantity to achieve the best effect.

Formula 1
Castor oil 54.0 gm
Lanolin, anhydrous 11.0 gm
Candelilla wax 9.0 gm
Isopropyl myristate 8.0 gm
White beeswax 5.0 gm
Carnauba wax 3.0 gm
Ozokerite wax 3.0 gm
Eosin 2.0 gm
Lakes 5.0 gm
Rose flavour g-s.
Antioxidant q.s.
Preservative g-s.

Formula 2
Beeswax 15.0 gm
Ozokerite wax 10.0 gm
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Carnauba wax
Ceresin wax
Lanolin

Lanolin, anhydrous
Isopropyl myristate
Diethyl sebacate
Castor oil

Eosin

Colour lakes
Antioxidant
Perfume
Preservative

Formula 3
Carnauba wax

Candelilla wax
Ozokerite wax (white)
Beeswax, yellow
Paraffin
Hexadecyl stearate
Castor oil

Lanolin oil

Oley! alcohol
Tenox II

Colour

Perfume
Antioxidant
Preservative

Formula 4
Castor oil
Beeswax
Paraffin oil
Lanolin
Cetyl alcohol
Isopropyl myristate
Ozokerite wax
Carnauba wax
Propylene glycol

Propylene glycolmonoricinoleate

Eosin
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5.0 gm
4.0 gm
5.0 gm
14.0 gm
10.0 gm
10.0 gm
15.0 gm
2.0 gm
10.0 gm
q.s.
gq.s.
q.s.

3.5 gm
7.5 gm
3.5 gm
4.0 gm
2.0 gm
8.0 gm
154 gm
30.0 gm
15.0 gm
0.1 gm
10.0 gm
1.0 gm
g.s.
q.s.

27.0 gm
20.0 g‘m
3.0 gm
5.0 gm
2.0 gm
3.0 gm
10.0 gm
2.5 gm
11.0 gm
4.0 gm
2.5 gm
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Colour
Perfume
Antioxidant
Preservative

Formula 5
Castor oil
Beeswax
Lanolin
Isopropyl myristate
Ozokerite wax
Carnauba wax
Propylene glycol
Candelilla wax
Glycerin monostearate
Acetylated monoglyceride (solid)
Acetylated monoglyceride (liquid)
Eosin
Colour
Perfume
Antioxidant
Preservative

‘ Formula 6

Carnauba wax

Candelilla wax

QOzokerite wax

Beeswax

Lanolin

Castor oil

Isopropy! myristate
Halogenated fluorosceins
Lake colours
Propyl-p-hydroxy benzoate
Perfume

Formula 7
Castor oil
Butyl stearate
Abracol L.S.L.
Emulsene 1212

10.0 gm
q.s.

q.s.

q:s.

39.0 gm
5.0 gm
3.0 gm
2.0 gm
5.0 gm
4.0 gm
6.0 gm
7.0 gm
3.0 gm
7.0 gm
5.0 gm
2.0 gm
12.0 gm
q-s.
q.s.
q.s.

2.50 gm
6.00 gm
2.50 gm
6.00 gm
8.00 gm
55.00 gm
4.00 gm
3.00 gm
12.00 gm
0.20 gm
0.80 gm

15.0 gm
5.0 gm
7.0 gm
2.0 gm
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I'he above product is non-greasy type with good staining properties.
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Beeswax 20.0 gm
Spermaceti 10.0 gm
Petroleum jelly 12.0 gm
Hydrogenated palm kernel oil 15.0 gm
Acid eosin 1.0 gm
Titanium dioxide 1.0 gm
Lake colour 12.0 gm
Perfume q-s.

Antioxidant q.s

Preservative q-s.

(2) ROUGE

\Rouge can be defined as the cosmetic preparations used to apply a
colour to the cheeks. ' The colour can vary from the palest of pinks to the
deep blue reds but the conventional rouge contains a high proportion of
red or reddish brown pigments. | The tint or colour may be achieved by
using water-insoluble colours such as iron oxides and certain
organic pigments or by using water-soluble organic colours which actu-
ally stain the skin.” Products containing lower proportions of pigments or
colours are used as toners for special highlighting effects. ' The pigments
should be selected carefully to avoid problems like bleeding. A small
proportion of a suitable bromo acid is often included to give a natural
and attractive blushing effect.

Over the years lots of changes have occurred in rouge composition.

Ancient people used to colour their cheeks with a root, seaweed or
cinnabar. Later people started using red ochre, vermilion, cochineal or
extracts of sandalwood or brazilwood. In the early twenties the liquid

rouges, dry rouges or grease rouges basically containing caramine, eosin,
etc. were used. '

One of the oldest forms of rouge is the type known as cream rouge.

In modern rouge preparations the pigments or colours are present in
different form of carriers and accordingly can be classified into four
types but dry rouge is the most commonly and widely used type—

(1) Powder rouges

(2) Anhydrous cream rouges/wax based rouges

(3) Emulsion cream rouges

(4) Liquid rouges

(1) Powder rouges :! Powder rouges are normally marketed as loose
powders and compressed powders or compacts. They contain pigments
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y : I
and lakes in dry form, mixed with standard powder materlalfi c}}i(.e ;:11};
s - i bonate. Compact rouges additio
7inc stearate and magnesium car : Vi
i i d in tablet form. Compa g

ntain a binder and are compresse e
:I‘I:il‘c popular than loose powder because they dgst less on applica
and adhere better to the skin due to presence of binders.

? . N
According to the intensity of the plgment. and thle1 1n;ertl(c)ie;10<;/(:lc())\;rih§
i t content is usually
effect of the powder, the pigmen _ : e
i holly or partly repla y
) . Pigments are, sometimes, W '
o i ffect and are used in lesser
i tense colour effect an
lukes which produce more in co : o iRy
iti times, additionally contain wate :
yunntities. Rouges, some , . g
i the skin, whereas, the s
liisoluble colorants remain on e
in ti i in should be loose and non-perm . S¢
the skin tissue itself. Stain s ome
illustrative examples of powder rouges and compact rouges are g
helow: -
Preparation Add the perfume with magnesium carborlllatff or S;fsr
or other adsorbent, mix properly and keep it covered for half an :

i slin.
Mix the remaining powders thoroughly and sieve th_rm:jgh t;mermuMix
Add the magnesium carbonate and then the required colour.

thoroughly and store in a suitable container.

POWDER ROUGES

Formula 8/
Zinc stearate ijg g;n1
Rice starch . Sg
Talc 55.0 gm
Pigments llzlg 22 | &
Perfume L \:
Formula 9. !
Magnesium carbonate (light) 8.2 gr;ll S
Precipitated chalk 12'3 grn :
Zinc oxide 12.4 gm
ice starch ;
Tat 374 gm
Pigments lgg :2
Perfume 0 g
Formula 1/0, o
Zinc oxide E
Lanolin 25.5 gm
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]Mz;gnesium carbonate (light) 17.0 gm

alc
Pigments ?gg i
Perfume 2.0 5211
st Formula 1(1‘

aolin
Zinc oxide }gg grr::
Magnesium stearate 2.0 gm
Zinc stearate 1.0 gm
Magnesium carbonate 3'0 gm
Talc :
Colours 628 o
Perfume q.s =

Com
at f}:m rouges can be made by dry process or wet process. In dry
o Cz nllaowder:i:d ?Lﬂder, such as tragacanth, acacia, is added in the
pressed. e binder is used as 1% of :
] pre: the total

alternative binding materi N -
: ial small amounts of a lanolin derivati
1sopropyl myristate can be used. Zi ide i S
i . Zinc oxide is also used, i 9
i | . , in 5-10%, t

crease adhesion. Metallic stearates are also essential componentos o(;

compact rouges as dry binders a i i
il nd to increase adhesion of the products

I ol .
o mr;t:;cia;lsrﬁlizsts the bmﬁmg agent is prepared separately and is made
ragacanth gum, a mixture of soa d
and polyvinyl pyrrolidone. The bindi AL i v

. ; e bind i i i
materials and compressed to cake. il

= Formula 12

alc

Kaolin ‘1128 4
Zinc stearate 6.0 £
Zinc oxide 5.0 i
Magnesium carbonate 5 .O g$
Rice starch 10-0 gm
Titanium dioxide 4.0 gm
Colours 6.0 :
Perfume q.s e

Mi . .
coverlx ;/}[llex pet;lfum.e w1ctih magnesium carbonate and keep aside with
! other ingredients thoroughly. Add i
. ] magnes
and mix. Add colour and mix and then compress e
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Formula 13
Kaolin 5.0 gm
Calcium carbonate 5.0 gm
Magnesium carbonate 5.0 gm
Zinc stearate 5.0 gm
Talc 75.0 gm
Pigments 5.0 gm
Perfume q.s.
Binder q.s.
BINDER
Isopropyl myristate 50% wiw
50% wiw

Lanolin absorption base
Mix the binding materials together. Mix perfume with magnesium
catbonate and add to the binding materials. Add to the remaining
ingredients and mix well. Grind and compress into godets.
For compacts by wet process, any of the basic formulae of dry rouges
san be mixed with the following binding agents:

Tragacanth 1.0 gm
Alcohol 2.0 gm
Water 97.0 gm

Methyl parahydroxy benzoate 0.2 % of the above

Mix the tragacanth with alcohol and then add water in a continuous
stream and stir well. Allow to stand for 24 hours with stirring occasion-
ally, and pass through muslin. Preservative is to be dissolved in water

with heat before adding to the tragacanth.

Tragacanth 1.3 gm
Soap chips 4.0 gm
Water 94.7 gm

Methyl parahydroxy benzoate 0.2 % of the above

oncentrated solution of the soap chips with sufficient hot

Prepare a ¢
Add the remaining

waler and use this to prepare a tragacanth paste.
witler in a continuous stream and mix well.

Allow to stand for 24 hours with stirring occasionally, and pass
through muslin before use. Dissolve the preservative in water with the
aid of heat before adding to the soap tragacanth mix.

The binding agent is added, in sufficient amount, to the coloured
powder mix to prepare a fairly damp paste. This is then pressed into
godets by subjecting it to a gradually increasing pressure or moulded to
a definite shape. The blocks are then dried at normal temperature in a
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current of air. Undue heating should be avoided as it can split the
product and can vaporize the perfume. During drying they are kept on
blotting paper to absorb excess moisture. After drying they are trimmed
with a special rotating knife to give a perfectly smooth finish to the

surface. Then they are stuck with a suitable adhesive to the base of the
container.

(2) Anhydrous cream rouges/wax based rouges : In this type the
base is wax type. They resemble the lipstick but are normally of bigger
size. In these rouges the colours are dispersed in a fat-oil-wax base.
They have advantages over powder rouges. They form a continuous
film on the skin which looks more natural than loose powder. As these
bases are water-repellent they avoid the risk of perspiration and making
the make-up run. The melting point of the base should not be below
40°C and is often 60°C or above. Occasionally these rouges are
formulated as thixotropic preparation, so that, they can be solid in the
container but liquefy when pressed on the skin and spread easily. To
achieve the thixotropic character high melting point waxes are required
to form a skeleton to accommodate the oil. Microcrystalline waxes or
amorphous substances to prevent the sweating of the oils.

Formula 14

Beeswax 16.0 gm
Petrolatum (short fibre) 4.0 gm
Castor oil (semi-hydrogenated) 54.0 gm
Paraffin oil 11.0 gm
Lanolin (light) 5.0 gm
Lakes 10.0 gm
Perfume q.s

Formula 15

Petrolatum (short fibre) 40.0 gm
Isopropyl myristate 35.0 gm
Lanolin (light) 5.0 gm
Glyceryl monostearate 12.0 gm
Lakes 8.0 gm
Perfume q.s
Formula 16

Ceresin 32.5 gm
Petrolatum (short fibre) 13.5 gm

Paraffin oil 2.5 gm
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Stearic acid 16.0 gm
Lakes 3.5 gm
Perfume 55

Mix and grind the lakes togethe.r. Mix oils, fats,' and }N?x:;ﬁl:;
lnereasing melting point and heat tq just above the mel_tlr(;gt ﬁmﬁixture .
highest melting wax. Stir pigments 1.nto the melt and grin . eth e
fow times on a heated triple roller mill. Add perfume towards the
provess. |

(3) Emulsion cream rouges : These are popular bece}tluse of. thhi:r
eisc of application and can be of the. cold cream or of the VZ?,ES arﬁ
digam type. From a dermatological point of view, these plre.pafa e
not so beneficial as in the presence of wettl.ng and emu 51ffy11111g lef i
solid dye particles can easily penetrate t'he skin through ha.xr .ot.lc )
small fissures. If not removed soon.lt can ..':IISO cause 1}1'1r.;ta lo.nr; this,
proper cleaning with cleansing cream is very important while using
fype of rouges. : =

Water-soluble dyes are often used in these preparations to stalle 1e
skin. However, insoluble pigments are also used but must b.e as ;r::z S)j
dispersed as possible. When water-soluble colours are usei, 1‘F is 1; a9
anty to incorporate sufficient quantity of h)'/groscoplc sul sc;ca(;lc?( o
gl\;ccrol, glycols, sorbitol to prevent evaporation of water an ;r axg-
ol the cream surface. The preparations can bfe r_nade using beesw
horax combination or by using a separate emulsifying agent.

Formula 17

Lanolin 4.0 gm
Cocoa butter 4.0 gm
Beeswax 14.0 gm
Liquid paraffin 26.0 gm
Cetyl alcohol 1.0 gm
Water 44.2 gm
Borax 0.8 gm
Colour 7.0 gm
Perfumes q.s.

Preservative q-S.

Formula 18

Petrolatum (short fibre) 20.0 gm
Beeswax 14.0 gm
Isopropyl myristate 30.0 gm
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Cetyl alcohol 3.0 gm
Triethanolamine lauryl sulphate 0.4 gm
Borax 1'0 m
Water 21.6 gm
Propylene glycol 12.0 gm
Lake 8‘0 m
Perfume q's :
Preservative q-s.

: Disperse the ﬁnel'y powdered colour base with the melted fats and
O}i s. Prepare a solution of borax in water at about 75°C and mix with
? e first one .slowly with stirring until emulsion is formed. Finally mill
it. Preservative should be added to water. ¥

Formula 19

A. Arlacel C (Sorbitan sesquioleate) 2.0 gm
Lanolin (anhydrous) 2.0 gm
Mineral oil 16.0 gm
Petrolatum (white) 30.0 gm
Preservative (oil soluble) q.s.

B. Arlex 5.0 gm
Brilliant red (c-10.013) 10.0 gm
Water 35.0. m
Perfume q.s g

, Tge agove is a water-in-oil type rouge and provides a product which
. sc; an creamy z_md possesses excellent spreading properties. Since it
is of the water-in-oil type, it has less tendency to dry out.

Mix (t)he ingredients of ‘A’ and preservative together and heat at
abou‘t ’{O C‘ In a separate vessel heat ingredients of ‘B’ to 70-75°C and
add ‘B’ to ‘A’ slowly with constant stirring to make an emulsion. All
to cool and add the perfume at 35°C. Mill it. i °W

Formula 20
A. Stearic acid 14.25 gm
Isopropyl myristate 2.25 gm
Lanolin 3.25 gm
Beeswax 4:50 gm
Glycerol monostearate 7.00 gm
B. Propylenhe glycol 4.75 gm
Glycerin 3.00 gm
Water 56.00 gm
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C. Pigments 5.00 gm
Perfume g.s.
Preservatives (water soluble) g.s.

Mix together the ingredients of ‘A’ and heat at about 70°C. Sepa-
slely mix the ingredients of ‘B’ and heat to same temperature of ‘A’
inixture and add to ‘A’ slowly with constant stirring. Pigments are to be
ailded to the semi-processed product, preferably as dispersed in part of
propylene glycol. Allow to cool and add the perfume at 35°C.

(4) Liquid rouges : The liquid rouges consist of aqueous or hydro-
alcoholic colour solutions. The colours selected must be highly
aubstantive to the skin. Though they have some attractiveness but do
not have as good appeal as the cream or dry rouges. Their application is
sasier. If applied skilfully they can produce very good effect. Normally
a wick is attached at the neck of the container for easy application. It
ahould have good viscosity for easy application and should also dry
uickly.

Aqueous preparations are basically made by dissolving the colour in
i viscous aqueous medium containing a gum of synthetic thickener.
Cilyeerin is also incorporated sometimes.

Formula 21
Erythrosine 0.5 gm
Propylene glycol 20.0 gm
Ethyl alcohol 10.0 gm
Rose water 69.5 gm

I'he colour is first mixed with propylene glycol and then mixed with
ollier ingredients to make a solution. It is then stored in a suitable

dontainer.

Formula 22
Sodium alginate 045 gm
Calcium citrate 0.15 gm
Wetting agent 0.20 gm
Water soluble dye 0.20 gm
Rose water 99.00 gm
Preservative q.s-

The wetting agent, sodium alginate and dye are first dissolved in
about 60 ml rose water. Calcium citrate is slurred in another 30 ml rose
water and added to the first portion when thickening of the alginate
solution started. Preservatives are added afterwards and volume made.
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Then store in a suitable container. The viscosity can be altered by
varying the proportion of alginate and calcium citrate.

Formula 23
Methyl celiulose 2.0 gm
Wetting agent 0.1 gm
Water 97.5 gm
Water-soluble dye 0.4 gm
Perfume q.s.
Preservative q.S.

This can be prepared by simple mixing. Perfume and preservatives
are to be added later. Preservative can be dissolved initially in water.
Methyl cellulose can be replaced by 0.4 gm tragacanth.

Evaluation

It is very essential to maintain a uniform high standard for lipsticks
and rouges, for which several tests have to be carried out including
identification and their individual proportions. Special tests are also to
be carried out for lipsticks and rouges.

Tests for Lipsticks

The finished lipsticks are required to be subjected to various tests.
Identification of ingredients and their quantity can be determined by
normal chemical analysis tests, though it is not a very easy task as a
variety of ingredients are present.

(i) Melting point : Determination of melting point is important and
it is determined by capillary tube method by keeping the size of capil-
lary, length of fill, and rate of heating constant. Another important test
of similar nature is yieid point or droop point. Droop point is the
temperature at which the lipstick, lying flat in its case, will melt within
the case and ooze out oil or flatten out. This is a indication of the limit
of safe storage. Droop point should preferably be above 50°C for safe
handling and storage. Melting point should be higher than the droop
point.

(i) Breaking point : This test is done to determine the strength of
the lipstick. The lipstick is held horizontally in a socket % inch above
the base and weight is applied on the lipstick, %2 inch away from the
edge of the support. The weight is gradually increased by a specific
value (say 10 gm) at a specific interval of 30 seconds and the weight at
which the lipstick breaks is considered as the breaking point. The test
should be done at a specific temperature (say 25°C) and the lipstick
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ahinuld be stored at that temperature for at least 30 minutes prior to the
fenl

(W) Thixotropy character : This is an indication of thixotropic
fuality and is done by using penetrometer. A standard needle of specific
g_itumvlm is allowed to penetrate for 5 seconds under a 50 gm load at
45°C", The lipstick is kept at 25°C prior to the experiment. The depth of
penciration is a measurement of the thixotropic structure. Penetration of
Y 1o 10.5 mm is indicative of a soft and thixotropic structure.

A product of high droop point with soft, thixotropic structure will
assyito good application characteristics.

{iv) Force of application : This is a test for comparative measurement
af the force to be applied for application. Two lipsticks, end cut to get
st surface, are kept opposite way by mechanical holders. Lower
lipatick, standing upright and fixed. Upper lipstick is moving downward,
hy mechanical means under a given weight, to the flat surface of the
lower stick. A strip of smooth paper is attached to a dynamometer and
Is dynwn between the two lipstick ends at a constant speed. The force
teyuired to pull the paper against a given specific weig.ht is measured
anil compared with those made on other sticks of same diameter.

Alternatively a piece of coarse brown paper can be kept on a shadow
praph balance and the lipstick can be applied, at 45° angle, t_o cover a
| aquare inch area until fully covered. The pressure reading is an
ldication of force of application, though it may depend on the operator.

(v) Aging stability : The product is stored at 40°C and periodical
phasivation of oil bleed, crystallization of wax on surface, and applica-
Hiny characteristics is made.

(vl) Perfume stability : This is also done by storing at 40°C and
periodically comparing, after bringing the temperature down; with a
fash lipstick.

(vii) Oxidative stability : Oxidative stability is predicted by stanfiard
deterniination of peroxide value after exposure to oxygen under given
vonditions,

(vill) Surface anomalies : This is studied by the surface defects, .such
41 lormation of crystals on surface, contamination by moulds, fungi etc.
fwnmation of wrinkles, exudation of liquid substances and of solid fatty
aiatances.

(Ix) Accelerated stability test : Accelerated stability test aging can
b sludied at higher temperature (45°C) or alternately keeping at 45°C
aml 0"C' and observing the changes.
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Tests for Rouges

. Apart frorp general tests for identification and estimation, by somi
:: emical or mstru_mental analysis, of ingredients, some other specific
ests are to be carried out to evaluate and control the products.

(i) Melting point : Meltin int i i i
t: g point is determined, specifically fi
cream rouges, by capillary tube method. The melting point prefe)rlah(l)\]

should not be bel o . pair
o € below 50°C for good storage and application point of

(ii) Colour dis.persion : Colour dispersion is checked under micro
scope and no particle, above 50 p, should be there. Colour particles

above 50 y size may cause a i
ve . gglomeration and i )
pon ey colour particles may b

" 0(iii) Aging stability : This is done by keeping the product at over
f0 C for a one month period and noting the changes and comparing with
resh products. Also product can be periodically kept at 40°C, room

temperatme alld n re“lgerator ior a SpeCth pel Od ab()ut 2 eeKks a“d
1
s Wi k

(iv) Container cor_npatibility : As these products, particularly cream
r(l)ugt.es, are marketed in plastic tube, compatibility of the product with
plastic 1s to be checked. This can be studied at higher temperature

(accelerated stabilit i Y
i ility test) to pre’dlct the compatibility at normal shelf-

2 v) Sedimentation of liguid rouges : This is to judge the sedimen-
\2;_ ion ll'ate character of the liquid rouges, as sedimentation may be there
1scosity of the product is important to have slow sedimentation A

CHAPTER-5

Skin Creams

Skin care is the age old necessity of mankind. This necessity lead to the
tontinuous modification and invention of more and more skin care
tosmetic preparations.

Skin care preparations are not new and dates back to earliest antig-
ulty. The use of salves and unguents for preserving and beautifying the
skin is a very old process. These were prepared, mainly, by digesting
roots, flowers, leaves, gums, aromatic resins with fats and oils. The first
fiotable change was made by the Greek physician Galen, during second
gentury A.D., by addition of water to his salves. That preparation was
sonsidered to be the foundation of modern days cleansing creams and
wold creams. Though over the centuries a continuous modification took
plice, but the basic concept remained unchanged. It has become so
{mportant that plenty of efforts and money are being continuously spent
on research dealing with effect of various materials and preparations on
tlie skin and to design better skin care preparations.

With the availability of wide spectrum additives, like emulsifying
agents, etc., and development of various techniques, preparation of
yreams has become very simple. Mostly, the creams are emulsion type
and consistency can vary from a liquid to a spreadable solid.

All the skin care creams can be classified on different basis—

(1) According to function, e.g. cleansing, foundation, massage, etc.

(2) According to characteristic properties, e.g. cold creams, vanish-

ing creams, etc.

(3) According to the nature or type of emulsion.

The most widely accepted classification is based on function.
According to the functions the creams can be classified as follows—

(1) Cleansing and cold creams

(2) Foundation and vanishing creams
(3) Night and massage creams

(4) Hand and body creams

(5) All-purpose and general creams
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(1) CLEANSING AND COLD CREAMS

Keeping the body clean is the most important and primitive need on
account of personal hygiene and beautification which leads to the need

of cosmetics. Though the natural process of constant sloughing off of

the uppermost horny cells maintains some cleanliness, but it cannot be
regarded as adequate from the cosmetic point of view. Modern people
demand a higher degree of cleanliness.

Cleansing cream or lotion is required for removal of facial make-up,
surface grime, oil, and water and oil soluble soil efficiently, mainly from
the face and throat. A good and properly formulated cleansing cream
should be able to remove, quickly and efficiently, applied cosmetics as
face powder, rouge, foundation bases, cake make-up, and lipstick. The
excessive increase in eye make-up also necessitates use of cleansing
products specially formulated to remove such make-up.

Although adequate washing with soap and water will perform the
cleaning action but a cleansing cream has certain advantages. Washing
with soap-water makes the skin look dry. The cleansing cream can
readily remove the chemical substances of the facial make-up by
dissolving or lifting away the greasy binding materials holding pigments
or grime on the skin. Studies have indicated that solidified skin oil,
sebum over sebaceous or pilosebaceous orifices are resistant to removal
ty scrubbing with soap and water, but can easily be removed by the use
of various commercial cleansing creams, polyethylene glycol 400, and
olive oil. Various fat solvents such as acetone, chloroform, glycerol,
kerosene, white gasoline, dioxane, and 95% ethanol were found to be
effective in removal of surface oil layer, but not the slid sebum plaques.
This may be due to the superior efficacy of cleansing creams to dislodge
and remove these plaques from the orifices of the sebaceous ducts.

Ease of application is an important feature of the cleansing cream
and so most of these creams are liquids so that excess cream and soil are
then easily removable with tissue. The resultant layer left on the skin
must not be occlusive but should be sufficiently emollient to prevent
drying. Cold creams on the other hand must primarily have an emollient
action. It is also expected that they should produce a cooling sensation
in us¢ and the resultant oil film on the skin should be non-occlusive.

A cleansing cream should be easily applicable and spreadable. It
should cause low irritation to the skin. In addition to the primary
function of cleaning, a multipurpose character can be imparted by add-
ing appropriate ingredients to bring abilities to soften, lubricate, and
protect.
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(haracteristics

A good cleansing cream should have the following characteristics—

(1) It should effectively be able to remove oi]-sol.uble and water-
soluble soil and surface oil from the skin, specifically face and
throat.

(2) As a cosmetic it should be stable and have a good appearance.

(3) Tt should melt or soften on application to the skin.

(4) It should spread easily without too much drag. During applica-

tion, it should not feel greasy or oily.

(5) After evaporation of any water, the cream residue should not

become viscous.

(6) lts physical action on the skin and pore openings should be that

of flushing rather than absorption.

(7) A light emoilient film should remain on the skin after use of the

cream.

The method of use of cleansing cream is standard. The cream is to
be applied to face and throat with fingertips. .A rotating upward strok.e
af the fingers is used to spread the cream. A tissue paper or spft cloth is
then used to remove the residue. In case of washable cleansing cr.eams,
ihe cream residues may be removed using tap water with or without
privr use of tissue.

Vypes of Cleansing Creams .
I'raditionally, cleansing creams are classified into two categories—

(1) White, emulsified cold cream (beeswax-borax type).
(2) Translucent, liquefying type, anhydrous in character and consist-
ing of a mixture of hydrocarbon oils and waxes.

As a result of the development of several newer and better emulsify-
iy apents, nowadays many emulsion type cleansing creams are made
witliout beeswax and borax. '

(1) Beeswax-borax type : The beeswax-borax type is a most impor-
wint formulation among cleansing creams. The typical creams are usually
wlhile, of high lustre, and free from graininess. The creams have a ﬁm
sanistency. They liquefy on application to the skin ar.ld spread w.1th
cuue. These creams contain high percentage of mineral o¥l for cleansing
ilioncy. Basically, they are oil-in-water type o.f emulsion. After the
srenms are rubbed on the skin, a sufficient quantity of water evapora_tes
i impart a phase inversion to the water-in-oil type. The solvent action
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B. Borax 2.0 gm
of the oil, as external phase, imparts the cleansing properly. Rose water 35.5 gm
In this beeswax-borax type preparation borax reacts with the free Preservative =

fatty acids present in the beeswax and produces soft soap which acts as C. Perfume q.8.
the emulsifying agent and emulsifies the oil phase, containing beeswax,
mineral oil, paraffin etc., in the aqueous phase. ‘ %ﬂmﬂa 3 10.0 gm
General procedure for manufacturing : As these preparations are 4 ]:;eswalx 1 50.0 gm
emulsion type, the total ingredients can be classified into oil phase and me;_a % 5.0 gm
aqueous phase. Ingredients of oil phase should be taken in increasing L N 3.0 gm
. i . . : Spermaceti
melting point. The materials of least melting point should be taken and ‘ 284 gm
melt it. Add the other oil or wax gradually in increasing melting point B. Water 0.6 i
and melt them with continuous stirring. Take separately the ingredients Borax :
of aqueous phase and mix them and heat to same temperature as oil Preservative i
phase. Emulsifying agents should be added to specific phase. Mix the C. Perfume q.s.
two phases with continuous stirring until a smooth cream is formed. y
Finally the product can be milled by triple roller mill. Preservative Formula 4 9.0 em
should be dissolved in the water before making cream. Perfume should A. Beeswax 4“ 5 gm
be added after the primary cream is formed and cooled but before final Ceresin e 52'0 gm
milling. Mineral oil A&l
Lanolin 0> e
BEESWAX-BORAX COLD CREAM TYPE B. Borax 0.7 gm
Formula 1 Water 333 gm
A. Mineral oil 28.0 gm Preservative q.s
Isopropyl myristate 14.0 gm S.
Acztogl);cer?lde 2.5 gm s e :
Petroleum jelly 7.5 gm Formula 5
Beeswax 15.0 gm A. Wheat-germ oil 48.0 gm
B. Borax 1.0 gm Spermaceti 15.0 gm
Water 32.0 gm Beeswax 15.0 gm |
Preservative q.s. B. Water 21.5 gm
C. Perfume qg.s. Borax 0'55 gm
Heat first five materials (A) and next three materials (B) separately in Preservative ?15
glass containers at about 75°C. .Add the second mixture to the first C. Perfume
mixture slowly with continuous stirring until the thick stable emulsion is Formula 6
formed. Add the perfume when the temperature has fallen to about A. Beeswax 8.0 gm
35°C. Stir again, mill and store in a suitable container. Mineral oil 49.0 gm
~Formuia 2 Paraffin wax Zg g$
A. Beeswax . 2.0 gm Cetyl alcohol i
Almond oil 50.0 gm
Lanolin 0.5 gm
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B. Borax 0.4 gm
Water 34.6 gm
Preservative . q.S.

C  Perfume ' q.s.

]
Formula 7

A Beeswax 12.00 gm
Mineral oil 50.25 gm
Spermaceti 5.00 gm
Ozokerite wax 5.00 gm
Lanolin 2.00 gm

B Borax 0.75 gm
Water 25.00 gm
Preservative qg.s.

C. Perfume q.s.

(2) Liquefying cleansing creams : These are translucent liquefying
anhydrous type of cleansing creams of thixotropic character. They
consist of a mixture of oils and waxes and have such consistency that
they liquefy when gently massaged on the skin. The materials used for
preparing these creams are mineral oil, paraffin, petrolatum, waxes.
Occasionally vegetable oils, fatty acid esters, or lanolin are also incorpo-
rated in small amounts. Proportion of various materials should be
decided properly and formulation should be done carefully. Thixotropic
character is obtained by using a wax like paraffin. The proportion of
mineral oils and wax is very important to avoid problems like separa-
tion, sweating, and granular appearance. The formation of a crusty
surface can be avoided by substituting amorphous ozokerite and petrola-

tum for crystalline ones. The petrolatum also prevents bleeding of
mineral oils.

For emollient character normally lanolin or its derivatives, cetyl
alcohol, spermaceti and cocoa butter are incorporated. Sometimes an
Opaque appearance is preferred and can be obtained by incorporating
agents like zinc oxide, titanjum dioxide, magnesium stearate, zinc stear-

ate, or hydrous lanolin. These substances are normally used at 2%
concentration.

General procedure of manufacturing : Melt the waxes first. Add
petrolatum and finally the liquid oils. Stir thoroughly, add the perfume
after cooling to about 45°C. The melted mixture should be filtered.
Finally it can be passed through a roller mill.
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Formula 8 A
Mineral oil s
Petroleum jelly . e
()zokerite_ wax "
Preservative v
Perfume

feat all the oils and waxes togetht;'rnata?
Al preservative and perfume after cooling

comtainer.

5°C. Cool with stitring.
40°C. Store in a suitable

Formula 9 5ot
Isopropyl myristate .
Mineral oil T o
Petroleum jelly i
Paraffin wax 4
Preservative i1
Perfume
Formula 10 -
White mineral oil 18..0 e
White petroleum jelly Bl
Spermaceti oh ik
Ozokerite wax e
Cetyl alcohol e
Preservative 52
Perfume
Formula 14 7 S
Mineral oil e
Petrolatum o
Paraffin wax b i
Beeswax i
Preservative i
Perfume

S
(2) FOUNDATION AND VANISHING CREAM
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base for the make-up acting as an adherent base for application of make-
up powders. They also provide emollient action, and a protective action
against environment by leaving a semi-occlusive residual film on the
skin which is neither too greasy nor too drying. It can also be men-
tioned here that another nomenclature, ‘Day Creams’, is used as these
preparations are used during the day in contrast to heavy night creams.

All these creams must not damage the skin, should be stable and have a
good consistency.

Normally these preparations are based on stearic acid but can be
varied also. Some suitable additives may be incorporated to impart skin
protecting properties. The formula can be modified suitably to make
genuine skin conditioners with emollient or depth effect or cleansers of
the massage cream type. The composition of stearate creams intended
‘ | for daytime use (day creams) is usually very simple.

Vanishing Creams

| They are called vanishing creams because they seem to disappear

| when rubbed into the skin. These preparations are stearic acid based and

part of the stearic acid is saponified with an alkali and rest of the stearic

acid is emulsified with this soap in a large quantity of water. I After
application the cream leaves a dry but tacky residual film which also has

a drying effect on the skir}] Because of this reason the stearic acid soap

based creams are still favoured for use with greasy skin conditions and

particularly in hot climateq which cause perspiration on the face and

where more emollient creams are not suitable.

inest quality triple-pressed stearic acid of melting point of about
55°C is normally used. The high quality stearic acid provides an oil
phase, which melts above body temperature and crystallizes in a suitable
form, provides an invisible and non-greasy film and can produce a very
attractive appearance.> Normally 20-30% of free fatty acids is neutral-
ized by using alkali, either potassium hydroxide or sodium hydroxide>
Characters of the creams vary according to the proportion of the stearic
acid present. <Che total proportion should not exceed 25%, and best
preparations are obtained using 16-20% neutralization,> The consistency
and texture of the cream also depends on the amount of acid saponified
and the nature of alkali used.gs}(‘)dium hydroxide makes a harder creams
than potassium hydroxide. e amount of alkali is required to be
calculated on the basis of amount of free acid available.

Apart from potassium hydroxide, triethanolamine is also an excellent

Pt

alkali to prepare good quality creams. Use of triethanolamine makes the

69

g; $KIN CREAMS

Borax can be useful to m.ak'e a
that the product has a distinct
has a tendency to discolour

Menarntion easy and of M-
!:‘y white cream but the dlsaflvantlagtei:olj
bmrlc‘m'y {0 grain. Ammonia sOlU

ith it after some time. e
% 1 o incorporal ‘
s aell);ﬁl. Bllx)t, being bygroscop_xc in
fte: ation, forming of mmgte
come by using alternative

Flening made w
tilycerin not exceeding 10

ppisistency and enhance spgggc}_gggﬂ o
{{ may absorb moisture after app

ater. These problems can be over

o maintain the
e el

Raline,
globules of w
s‘\l n]!..

A Lhe 8 11 a egaran e 0 al'.lsli“l CleaIIlS 1S V€

<! p - S
T

Winny \lh itances are lnCOIPOIatEd I:Cl attaul tlle ear ll ess Ihe ||latellal

b . |0“||a”>I llsed tU 3ttaltl lhlS are llquld parafﬁn, SpeIIIlaCe[l,

“.lll '“ are 1

S i mond oil.
s butter, starch, castor oil, and al

i g eservatives
» lince these creams contain a large hquagutyh(;rtlc\:it;;iﬁ:y. gt
e .t microbial growth and en S iy
g l‘tlo lp;::gydroxy benzoate (0.12%) and c;;m;ﬂ pa:jh; :;Je T}:;
. .ombination i lly preferred. Also
nation is normally pres \
i comblshould be stored in airtight containers.

e for these creams. As in any

P erfumes.
tic preparations much attention 15 neededtt(iu se\_ett: gther "
: ch wi
lection of proper flavour is very important to m];a}m s aod thes
e :: o be used. Improper perfume may tcliltscl(z‘! e B i Materi-
G i _ambrette shou -
T st-am

anillin, eugenol, and mu anium, bois de rose, Sgndawoodl:
lang, lavender oils, terpineol, linalol,
" 3c are also good and can be

'lllflll'l'
hetronte (
syAporation the product g
i i additiv

_Perfume is another important

wiher cosme

ilile, v
als which can be selected are ger

bl pamot, patchouli, vetivert, ylang-y

ic alcol ‘ esipoids ar
prtaniol, cinnamic alcohol etc. Some resin

ennaldered.
{ieneral procedure of manu

. - and oil phase. .
o ye aqueous phase and : . der, starting
|”l”“ “”lL. 1‘::':: Ei mixqed gradually in increasing melting order.
phnse she

i int s omponents of aqueous
il melting of lowest melting point substance. C\;) u;; e
e 1d be mixed together and warmed to abo e
s ix with oil phase with continuous strr ‘gl e
e fm:med Add perfume after cooling and mill fu
0 .

facturing : These preparations are emul-

So ingredients of oil

gipnth cream 1S =
fsough triple roller mill.

Formula 12 o
A. Stearic acid ‘0.'50 i
Cetyl alcohol e

Triethanolamine
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Sodium hydroxide
Glycerin

Water

Perfume
Preservative

Formula 13 ./

Lanolin

Cetyl alcohol
Stearic acid
Propylene glycol
Potassium hydroxide

Water
Perfume
Preservative

Formula 14
Stearic acid
Cetyl alcohol
Sorbitol syrup
Propylene glycol
Triethanolamine

Glycerin
Water
Perfume
Preservative

© Formula 15
Stearic acid
Potassium hydroxide
Sodium hydroxide
Cetyl alcohol
Propylene glycol

Glycerin
Water
Perfume
Preservative

Formula 16
Stearic acid
Cetyl alcohol
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0.36 gm
8.00 gm
69.94 gm
q.s
g.s

2.00 gm
0.50 gm
10.00 gm
8.00 gm
0.40 gm

79.10 gm

q.s.
. q.S.

12.0 gm
0.5 gm
5.0 gm
3.0 gm
1.0 gm

0.3 gm
78.2 gm

q.s.

g.s-

15.00 gm
0.50 gm
0.18 gm
0.50 gm
3.00 gm

5.00 gm

75.82 gm
q.s.
q.s

20.00 gm
0.50 gm

{ha SKIN CREAMS 71
Sodium hydroxide 0.36 gm
Triethanolamine 1.20 gm

13, Glycerin 8.00 gm
Water 69.94 gm
Perfume q.s.
Preservative g.s.

Formula 117 2

A. Stearic acid 20.0 gm
Potassium hydroxide 1.4 gm

3, Glycerin 4.0 gm
Water 74.6 gm
Perfume g.s.
Preservative qg.s.

[wke the ingredients of ‘A’ i.e. stearic acid, alkali and other materi-
s like lanolin, spermaceti etc., if required, and heat at 70°C in a
sulalner. Take ingredients of ‘B’ i.e. water, glycerin etc. along with
Basivatives and heat also at 70°C. Add the second mixture to the first
W with continuous stirring. Cool with continuing stirring. Add
pettume when the temperature is about 35°C. Mill it.

Funndation Creams

Puundation creams are applied to the skin to provide a smooth
sillient base or foundation before the application of face powder and
wihiet mnke-up preparations. They help the powder to adhere to the skin
M 10 possession of good holding power. They should spread well, be
W wrensy and should leave non-occlusive film on the face. The
Busotant present in the preparation helps powder retention. Lanolin
alsis does hielp in retention of powder. -

Apart from the materials mentioned in vanishing creams, additionally
wineral oil may be added to promote powder adhesion.. The low surface
Wiislon of isopropyl myristate, butyl stearate, and similar esters results in
Siser ndhesion of the film and softer feeling of the skin.

fiive foundation creams can be of two types—
(1) Pipgmented creams which are coloured
() Unpigmented creams

tieneral procedure of manufacturing : Heat ingredients of oil
yhase @il agueous phase separately to 75°C and mix the latter to the
“ finer slowly with continuous stirring. Cool while stirring. Add the



72
A HANDBOOK OF COSMI:1i( s

:;;f;gntz x::n ;h(; temperature is about 35°C. Preservative should |
er betore mixing with oi i illi 3
hod o g with oil phase. Finally a milling will give

Formula 18

A. Lanolin 2.00
Cetyl alcohol 0.50 i
Stearic acid . 10.00 i
Potassium hydroxide 040 §$

B. &opylene glycol ? 8.00 gm

ater ).
Perfume okl
Preservative g.s.
S.
ik Formula 19

A. Liquid paraffin 1.00
Cetyl alcohol I.OO e
Lanolin (anhydrous) 2'00 gE
GI?'ceryl monostearate 18.00 ;
Triethanolamine 1.58 i

r . m

B. Water 76 i
Sorbitol 2‘00 =
Perfume ity
Preservative g‘S.

.S.
Formula 20

A. Spermaceti . 5.00 |
Glyceryl monostearate 20'00 =
Colours 3'00 1

B. Water 67.00 i
Glyceryl 5'00 o
Perfume R
Preservative g.s-

S.
Formula 21

A. Glyceryl monostearate 20.00
Mineral oil 5.00 o
Cetyl alcohol 2.00 il
Isopropyl linoleate 1.50 grrrI:

B. Glycerin ‘ 8.00 ¥
Wat 90 om

er 71.00 gm
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Perfume q.s-
Preservative q.s.
Formula 22
A. Lanolin i 1.00 gm
Mineral oil 10.00 gm
Stearic acid 2.50 gm
Glyceryl monostearate 3.00 gm
B. Glycerin 5.00 gm
Triethanolamine 0.50 gm
Water 78.00 gm
Perfume g.s-
Preservative q-S.

Foundation Make-up
As foundation cream is used as a base make-up to hold the powder

make-up above it, the total make-up is a two-step process. The idea of

finndation make-up came to overcome this two-step process and the trou-

hle with it. Foundation make-up in various forms, particularly liquid,

lian become so popular that in some countries it has replaced the founda-

sion creams and loose powder altogether. The reason being the liquid
foundation make-up is much easier to apply than powder and a smooth
appearance can be obtained. Though the presence of surfactants may
nmke the colours or pigments penetrate the hair follicles and fissures of
epilermis it not completely removed, still it has some popularity.

Formula 23
A. Lanette wax 8.00 gm
Stearic acid 8.00 gm
Water 64.00 gm
- B. Glycerin 10.00 gm
Powder base 10.00 gm
Colour q-s
Perfume q.s-
Preservative q.s
Jeat components of ‘A’ to 85°-90°C. Mix colour and perfume with
‘A’ and

the powder base, then disperse this in the glycerin. Add ‘B’ o

iix thoroughly.

Formuls 24
1.00 gm

Butyl stearate
12.00 gm

Stearic acid
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Sorbitan monostearate 2.00 gm
Polyxyethylene sorbitan monostearate 1.00 gm

Propylene glycol 12.50 gm
Sorbitol liquid 2.00 gm
Talcum 8.00 gm
Titanium dioxide 2:00 gm
Iron oxide (red) 1.00 gm
Water 58.00 gm
Perfume g.s.

Preservative q-s.

Take the first four substances and heat it at about 70°C. Heat water
and sorbitol liquid to same temperature and make emulsion. Add colour
and perfume with talcum and then mix with propylene glycol and
sorbitol liquid and mix with the emulsion, cooled at 35°C. Homogenize
the whole preparation in an ointment mill.

Formula 25
A. Stearic acid 15.0 gm
Span 60 2.5 gm
Isopropyl palmitate 2.0 gm
B. Tween 60 1.50 gm
Propylene glycol 10.00 gm
Water 54.00 gm
Dry powders (titanium dioxide,
talc, inorganic pigments) 15.00 gm
Perfume g-s.
Preservative q.s.

Mix the pigment and talc to disperse the colour properly. Heat
compf)nents of ‘A’ to 85°C and components of ‘B’ to 90°C in separate
cc?nt_amers. Add ‘B’ to ‘A’ with continuous stirring. Cool slowly with
stirring.  Add perfume when the temperature comes down to 35°C.

Preservative should be added in water of components ‘B’ before cream
is made.

(3) NIGHT AND MASSAGE CREAMS

Skin nourishment is important and required to preserve the normal
characters of the skin or as a treatment for dry skin. To supplement
foods for the skin and to treat the dry skin various creams containing
different ingredients are used. Though various creams are used, like
nutritive, massage or emollient creams but they differ very little from
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one another. The common feature is that they are generally applied on
the skin and left for several hours, say overnight, and all of them assist
in the repair of skin which has been surface damaged by exposure to
various elements or exposure to detergent solution or soap. 'They
normally contain high quantity of oily and fatty materials together with
¢mollients such as lanolin or lanolin derivatives and are prepared either
as oil-in-water or water-in-oil or as mixed emulsion systems. Skin acts
#% a barrier between the body and its environment maintaining a control-
led dynamic equilibrium. Various stresses imposed by the environmental
fuctors can cause changes or damage to the skin. The major function of
these creams is to help to reverse these changes and maintain a normal
hiealthy skin. They are easy to apply but not too easy to rub in. These
¢reams are also not to rub in. They are sticky and greasy due to
presence of oil/wax but this character can be avoided by using materials
such as fatty acid esters, acetylated glycerides and other oils which have
good spreading properties. The objective of using such creams is to
cover the skin with a well dispersed, and consequently thin residual
ocelusive film which is not greasy or sticky. When this film is allowed
to remain, the loss of moisture is slowed down comparatively.

As normally these creams are applied at night time, the time nor-
mally assigned to skin preservation and feeding, they are called night
¢reams. But they can also be used in day time as a base for applying
face powders. These preparations are also used to supplement hormones
or vitamins to the skin and they may be termed as hormone creams or
vitamin creams respectively.

Composition Emollient and moisturizing substances are one impor-
tant component of these creams. To rectify the dryness and maintain the
flexibility of the skin emollients are used. Emollient action can be
achieved by two mechanisms.

(1) Prevention of water loss from the skin and thus building up of

water content from within.

(2) Supplementing the water content of the skin by attracting the

water from the atmosphere by means of a humectant material.

The mechanism of attracting water from the atmosphere and thus
maintaining the water content of the skin is called moisturizing. All the
moisturizing creams thus contain a humectant.

Most common substances used as humectants are glycerol and other

polyhydric alcohols like ethylene glycol, propylene glycol and sorbitol.
Solutions of sodium lactate, glucose, fructose, glucosamine, deoxyribose,
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and ribose also show healing, soothing and keratoplastic activity on skin.
Some synthetic components have been reported by some workers to have
humectant property. The substances were furyl glycerine, sodium
2-pyrrolidone-5-carboxylate, allantoin etc. Fruit and vegetable extracts,
bamboo extracts are also reported to have ability to hydrate and protect
skin.

Lanolin and its derivatives, stearic acid, wool wax alcohols, wool
wax steroids, beeswax, artificial preen gland oil, vegetable oils like
groundnut oil have found use in these creams.

Various esters like isopropyl myristate, isopropyl palmitate, or
isoalcohols are also incorporated.

Vitamins or hormones are incorporated in these creams for nourish-
ment to the skin and they can thus be termed as vitamin creams or
hormone creams. The vitamins which are used for this purpose are
vitamin A, vitamin D, vitamin E or some water soluble vitamins. The
name vitamin F has been given to a mixture of unsaturated fatty acids,
including linoleic acid, linolenic acid and is arachidonic acid, and used
in creams for treatment of skin. They are normally used as alkyl esters
like isopropyl ester, etc.

Estrogen, progestin, pregnenolone and androgens are all claimed to
have shown limited restorative effects on aged skin. Though there is
fear that the hormones may be absorbed and can produce systemic side
effects but as the concentrations at which they are used in these creams
are very low, so the chances of side effects are not there. A suitable
vehicle is required to dissolve hormone and for this purpose oil of
persic, vegetable oils, benzyl benzoate, ethyl alcohol, propylene glycol
may be used.

Suitable perfume is incorporated according to the choice or accept-
ability. As these preparations are emulsions and contain good amount of
water, preservatives are also to be incorporated. Methyl parahydroxy
benzoate in combination with propyl or butyl parahydroxy benzoate are
widely used for this purpose.

If the preparations contain unsaturated esters or oils, antioxidant
should be incorporated to prevent rancidification.

General procedure of manufacturing As these preparations are
emulsion type, they contain two categories of ingredients, oil and similar
substances and water and other water miscible ingredients. Both should
be taken separately and heated nearly to same temperature to get all in
liquid state. Mix the two with continuous stirring until cream is formed.
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Pesfiime should be added after cooling and milled through triple roller’
will
fhe use of isopropyl muyristate or isopropyl palmitate is recom-
mended as they give additional body to the cream.
Formula 26
A. Mineral oil 38.0 gm
Petroleum jelly 8.0 gm
White beeswax 15.0 gm
Paraffin wax 1.0 gm
1.anolin 2.0 gm
B. Borax. 1.0 gm
Water 35.0 gm
Perfume q.5.
Preservative q.S.
Antioxidant q-s.
Formula 27
A. Beeswax 8.0 gm
Mineral oil 15.0 gm
Lanolin oil 7.5 gm
Isopropyl palmitate : 10.0 gm
Acetylated glyceride 2.0 gm
Lanolin 2.0 gm
B. Borax 0.5 gm
Water 35.0 gm
Perfume q.s.
Preservative qg.s.
Antioxidant q.s.

fleat components of ‘A’ and ‘B’ separately to 75°C. Add ‘B’ to ‘A’
glawly with continuous stirring. Cool while stirring and add perfume
wheii the temperature is about 35°C. Preservative should be added in
walsl phase.

Formula 28
A. Groundnut oil 15.0 gm
Mineral oil (light) 20.0 gm
Petroleum jelly 30.0 gm
Lanolin 5.0 gm
Beeswax 5.0 gm
Borax 0.3 gm
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B. Water 24.7 gm Formula 31
Perfume q.s A. lsopropyl linoleate 1.0 gm
Antioxidant q.s Mineral oil 31.0 gm
Preservative q.s Isopropyl palmitate 8.0 gm
L.anolin 2.5 gm
Formula 29 BBeeswax 11.0 gm
A. Vegetable oil 21.00 gm Microcrystalline wax 5.0 gm
Isopropyl myristate 8.00 gm
: 5. Ror: 0.8
Acetoglyceride S/C 7.50 gm “;),r[ed): 40.7 gz
Acetoglyceride L/C 5.00 gm e e
oyt Perfume q.s.
Y, &c0io 3.00 gm Antioxidant q.s.
| Lanolin 2.50 gm Preservative q.s
Isopropyl linoleate 2.00 gm ‘ ‘ v
| Stearyl alcohol 1.50 gm Manl components of ‘A’ and ‘B’ separafely to 75°C. and add ‘B’ to
: . i "A' sluwly: with continuous stirring. Cool while stirring, adding perfume
Stearic acid 1.00 gm E : E
Lecithin 1.00 gm i ahsil 157C.
Bee
s o = 8.00 gm HORMONE CREAMS
orax 0.25 gm
B, Triethanolami Formula 32
: V‘\;l‘: SEGRINTINS "0-50 gm A. Acetylated lanolin 15.0 gm
o 38.75 gm Isopropyl myristate 3.0 gm
Perfume q.s. Mineral oil (heavy) 4.0 gm
Preservative q.s Hormone (in vehicle) 1.0 gm
Heat c_omponents of ‘A’ and ‘B’ separately at about 75°C. Mix ‘B Beeswax 7.0 gm
to ‘A’ with continuous stirring. Cool while stirring and add perfumc Cetyl alcohol 3.0 gm
when cooled to 35°C. Stearyl alcohol 3.0 gm
S I:mulsifying agent (o/w type) 15.0 gm
n R g I\, Water 49.0 gm
ormuia D g £
A. Mineral oil 40.0 gm I)L.xl_ume . i
Beestis Neliow e Preservative q.S.
R S Antioxidant q.s.
Lanolin 0.5 gm
Isopropyl myristate R {hisanlve requisite amount of estrogenic substance in a suitable sol-
Acetylated lanolin 0.5'em venl anil use it in ‘A’. Heat components of ‘A’ and water separately at
Contcieataisalutionfor vitarin A vl 1:0 i e flowly add water to ‘A’ with moderate but continuous stirring.
) witinie stirring while cooling and add perfume at 35°C.
B. Borax 1.0 gm
' Water 37.0 gm
B st FRUIT JUICE CREAMS
Antioxidant g-s. kgeile, B
Presirvative B! A Sunflower oil 5.0 gm
Cilycerin 5.0 gm
|
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Orange juice or grape fruit juice 24.0 gm
Emulsifying agent (emulsene) 16.0 gm
B. Water 50.0 gm
Perfume (orange oil) q.s.
Preservative qg.s.

Heat components of ‘A’ at 75°C, except juice. Heat water will
preservative at same temperature separately and add to ‘A’ with continu
ous stirring. Cool while stirring. Add juice and perfume when th
temperature is at about 35°C.

LANOLIN JUICE CREAMS

Formula 34
Lanette wax 12.0 gm
Myristyl alcohol 5.0 gm
Glycerin 6.0 gm
Lemon juice 20.0 gm
Water 57.0 gm
Oil of lemon q.s.
Preservative g.s.

Heat lanette wax and myristyl alcohol and mix together at 75%
Heat water with preservative at same temperature but separately. Add
water to first mixture with continuous stirring. Stir in the lemon juic
and glycerin after emulsion is formed. Finally add lemon oil whei
temperature is about 35°C.

(4) HAND AND BODY CREAMS

Softness of the skin is very important and also wanted. Sebum. u
substance which is secreted from the skin, acts as a natural lubricant and
keeps the skin soft and conditioned. The film produced by secreted
sebum also helps to keep the skin wet by preventing the evaporation of
moisture. The repeated or constant contact with soap and detergent doc:
the damage or causes removal of the film sebum.

Frequent removal of this sebum makes the skin dry, scaly and less
protective against bacterial infection and can, ultimately, lead to derma
titis. Some natural moisturizing agents are also secreted by the skin
Controlled use of soap or detergent does not make the skin much dry
and scaly, but frequent and prolonged use of soaps or detergents, dryiny:
winds and indoor atmospheres make the skin much dry and scaly. A
protection is required to maintain the skin in normal condition.
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I the Initial stages glycerin and rose-water types of products were
Wil fur protection and were popular about 40 years back. Present 'day
PEpsiations are quite different and variable in nature. The preparations
S b liguid ereams, solid creams, lotions, jellies or non-aqueous types.
Bady orenms normally contain less oil than hand creams.

i iain functions of hand and body creams are expected to be:
(1) Replace water loss or reduce the water loss from the surface
of the skin.
(1) Provide an oily film to protect the skin.
(1) Keep the skin soft, smooth but not greasy.
(1) Lasy to apply.
Mused on these needs different types of preparations are manufac-
Jed and can be used. The preparations should be very light and
Jime should be minimum. To avoid greasiness the products are of
:u ull wontent. Preparations with water as continuous phase are far
Se ised than preparations with oil as continuous phase.

Matevials

Vailous materials, in variable proportions, are used in these prepara-
tisme 1o obtain different functions.

Il prevention of loss of water can be achieved either by using a
Bamsutant or by preventing evaporation from the skin by means of a
wibpeclusive film of water immiscible oily or fatty material. The most

Smtnonly used humectants are propylene glycol, glycerin, and sorbitol.
Al e substances produce similar effects but the choice depends on
Wisnled viscosity of the finished products. In oil-in-“_fater creams,
glisstin normally produces a firmer consistency than sorbitol, and pro-
P lsne glycol makes for an even softer consistency.

Iifferent materials are used to form occlusive films and they can be
siber natural or synthetic film formers or may be oily substances.
Sesurnl natural gums like karaya, acacia, tragacanth, agar agar, and some
Wil aynthetic or synthetic film formers like carboxy celluloses a.md
plyyiny! alcohols, respectively, are used to help to prevent evaporation

ul waler from the surface of the skin.
Minersl oil, waxes, lanolin and lanolin derivatives are used as film
Mers and for emollient or skin softening purpose. Also sterol,

pispholipids, fatty acids, fatty acid esters, fatty alcohols are used. The
Sl of these substances should not be high to avoid greasiness of the
Filin
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Incorporation of alkyl fatty acid esters helps to prevent drag ani
excessive oiliness. The alkyl fatty acid esters make the oil phase lcas
viscous and so enable the skin to be covered with a thinner oil film than
would otherwise be possible.

Sometimes a healing ingredient, like allantoin, urea, uric acid. i
incorporated in hand and body creams to enhance granulation of the

skin. A bacteriocide is incorporated to prevent bacterial infection of the
skin.

In modern type of creams, alkyl esters of polyunsaturated Cig fatyy

acids, linoleic acid and linolenic acid are added to prevent scaling of th
skin surface.

As these preparations are mainly oil-in-water type emulsions, on
evaporation these leave the skin feeling relatively non-oily and non
sticky. Creams or lotions based on natural or synthetic film formers are
not popular because on evaporation of water the preparations become
sticky due to increase in concentration of gum. However, this can be
prevented by presence of humectant.

Since these creams and lotions contain water and materials that are
highly prone to decomposition by microbial contamination, they must be
protected against such contamination and thus addition of preservatives
is a must. The selection of preservatives should be such that they should
protect against all types of organisms and should be compatible and non-
toxic. Widely used preservatives for these creams are methy|
parahydroxy benzoate, propyl parahydroxy benzoate, and butyl
parahydroxy benzoate. A combination of 0.1 to 0.2% methyl ester and
0.02 to 0.1% propyl ester is normally used. Methyl ester is dissolved in
aqueous phase whereas propyl ester is dissolved in oil phase. Butyi
ester may be used in place of propyl ester in same concentration.

Choice of a perfume for use in hand and body creams is based soleiy
on aesthetic value. Proper perfume increases acceptance of the product.
But perfume should not be excessive or too strong. Perfumes should be

compatible with other ingredients and stabilize the preparations. Per-
fumes from different sources can be selected.

(1) Synthetic aromatics iike phenylethy! alcohols, geranoil, pine,
hydroxycitronellal, amyl cinnamic aldehyde.

(2) Essential oils like geranium bourbon, rose de mai absolute,
lavender.

(3) Compounded perfume oils of a liliac type, light floral type are
also used.
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fyaliolopy of colour is a fascinating thing. It gives an extri edlgeui(:
e ;.:a;;..ln-. {+ {rom consumer acceptance point of view. Thoclllg zobo :
: Wil scd in hand creams but can be selected for han and b(l) y
. Varlous colours which are considered acceptable are red, dlue,

W preen in different shades.

Wiiezn preparations can be of various natures—

- 1) Liguid creams : Consistency is of liquid nature.
{2y Solid creams : Consistency is higher. ;
(1) Non-aqueous type : Not containing any aqueous media.

eeneril procedure for manufacturing As these creams ar: :rlzg
Bt 1y pe containing oil phase and aqueous phase, they are prefature
0 Gulitng or heating both the phases separatelly to same tem;; :
with continuous stirring till cream is formed. Perfume is
Finally milling is done for a good

(R

LIQUID CREAMS
Formula 35

A Isopropyl myristate gg grr?1
Mineral oil 3.0 gm
Stearic acid r 27:5 zm
Limulsifying wax .

Lanolin 2.5 gm
it CGlycerin ?lag grn;
iricthanolamine Og
Water 84.225 gm
Perfume q.S.
PPreservative qg.s.
Formula 36

A, Cilycerol monostearate 2.; gm
Cetyl alcohol i,s gm
Silicone oil 2.0 gﬁ
Lanolin oil 0-5 g
Span 80 2.5 gﬁ

I'ween 60 D g
i1 Sorbitol sotution (70%) 10.0 gm
Water 79.3 gm

| e
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Perfume q.s.
Preservative q.s.
Heat components of ‘A’ and ‘B’ separately. Mix ‘B’ to ‘A’ with

continuous stirring. Cool while stirring. Add preservative with stirring
when cooled to 35°C.

SOLID CREAMS

Formula 37
A. Stearic acid 15.0 gm
Isopropyl myristate 2.0 gm
Potassium hydroxide 1.0 gm
B. Sorbitol solution (70%) 18.3 gm
Water 63.7 gm
Perfume q.s.
Preservative g.s.

Melt stearic acid and isopropyl myristate and potassium hydroxide
with stirring. Keep it at 75°C. Heat components of ‘B’ at sam¢
temperature and mix with ‘A’ with continuous stirring. Add perfume
when cooled to 35°C.

Formula 38

A. Cetyl oleyl ethoxylate 9.0 gm
Polyethyleneglycol 400 monostearate 14.0 gm
Mineral oil 12.0 gm
Silicone oil 1.0 gm
Paraffin wax 8.0 gm
Petroleum jelly 4.0 gm
Isopropyl myristate 8.0 gm

B. Water 46.0 gm
Perfume q.s.
Preservative q.s

' Heat components of A and water separately at 75°C. Add water to A
with continuous stirring. Cool with stirring adding perfume at 35°C.

JELLIES

Formula 39
Tragacanth 1.0 gm
Boric acid 1.5 gm
Glycerin 12.0 gm
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Alcohol 12.0 gm
Water 73.5 gm
Perfume q.s.
Preservative (only methyl
parahydroxy benzoate) q.s.

Piasolve preservative in glycerin with gentle heat if required. Mix
the tagacanth with the alcohol and add the glycerin and perfume.
{Mesnlve the boric acid in water and add the solution slowly, part by

part. (o the tragacanth paste, with gentle stirring.
Formula 40
Tragacanth 2.0 gm
Glycerin 10.0 gm
Titanium dioxide 0.2 gm
Water 87.8 gm
Perfume g-s.
Colour q-s.
Preservative q.s.

Disperse the gum in little of glycerin and add water, containing
pedissolved preservative, to make a mucilage. Keep it for one day.
Ml other ingredients with stirring. Add perfume after milling. Colour
iy he dissolved in small amount of water or glycerin prior to addition
W the muin mass. Preservative can also be dissolved in glycerin.

NON-AQUEOUS TYPE

Formula 41
Paraffin wax 26.0 gm
Petroleum jelly 74.0 gm
Perfume q-s.
Formula 42
Lanolin 9.0 gm
Ceresin wax 18.0 gm
Amber resin 4.5 gm
Paraffin wax 18.5 gm
Petroleum jelly 50.0 gm
Perfume q.s.
Mell and mix the material in increasing order of melting point.

Perliime should be added last after cooling the mixed mass at about
13
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In non-aqueous type preparations also, sometime, chlorophyll, masti

mallow leaves, essential oils, turpentine oil, eucalyptus oil, etc. can be
added.

(¥) ALL-PURPOSE CREAMS

In recent times there has been a tremendous increase in the consump
tion of preparations which are normally known as all-purpose creams
These were also known as ‘sports cream’ as they were used by sports
men in skiing and outdoor activities. They are somewhat oily bu
non-greasy type and can spread easily on the skin to give a protective
film. They can also function, when applied excessively, as a skinfood o
nourishing cream, or night cream or protective cream for prevention o1
alleviation of sunburn, or for the treatment of roughened skin areas
Also, when applied sparingly, they function as hand creams or founda-
tion creams. Thus they are called as all-purpose creams.

So, the composition of these creams is such that it can act—

(a) As a foundation cream to provide a foundation base for make-
up.

(b) As a cleansing cream and liquefy easily.
()

(d)

As a hand cream and should have emollient character.

As a protective cream and should form a continuous non-occlu-
sive film.

(e)

Composition

These preparations are mainly based on wool alcohols, which consist
of the alcoholic fraction obtained by saponification of the grease of the
wool of sheep and contain not less than 28% of cholesterol. Its value as
a water-in-oil emulsifier is due to the property of absorption of water.
But this character can be lost due to oxidation and thus an antioxidant,
like butylated hydroxyanisole, is to be used. If oxidation occurs water
can be lost from the base and can seep out. As these preparations need
to spread easily, microcrystalline wax can be used. Mineral oils, para-
ffin are used to get protective layer. Magnesium sulphate is used to
enhance the stability of the creams by the presence of magnesium ions in
aqueous phase. Methyl and propyl parahydroxy benzoates can be used
as preservatives to prevent microbial growth. Suitable perfumes are
also to be added. The preparations are normally water-in-oil but the

As a cream to smooth the rough surface of the skin.
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atlier 1ypes are also used as can be seen from the following formulae—
Formula 43
Wool alcohols 6.0 gm
Hard paraffin 24.0 gm
White soft paraffin 10.0 gm
Liquid paraffin 60.0 gm

Perfume q.s
Antioxidant q.s
Meli the above ingredients together and stir until cold. Add perfurge
when cooled 1o 35°C with stirring.  An equal amount of_ water can be
adileil 10 (his base to form the cream known as hydrous ointment.
Formula 44
A, Wool alcohols 2.5 gm

Microcrystalline wax (m.p. 140°-145°F) 6.0 gm

Mineral oil 21.8 gm
Petroleum jelly 5.0 gm
I3, Glycerin 5.2 gm
Magnesium sulphate 0.7 gm
Water 59.8 gm
Perfume q.s
Methyl parahydroxy benzoate q.s.
Propyl parahydroxy benzoate q.s
Butylated hydroxyanisole q.S

13 » 13 b
Ient components of ‘A “and ‘B’ separately to D75°C. ?dd fB ‘;owgh
Wil continuous stirring. Homogenize at about 45°C. 'Ad perfumi
Qi Add preservative in water of ‘B’ before making cream.

Formula 45

A, Hartolite 3.75 gm
Cetyl alcohol 0.75 gm
Microcrystalline wax 7.60 gm
Liquid paraffin 19.70 gm

B, Glycerin 2.60 gm
Magnesium sulphate 0.70 gm
Water 64.90 gm
Perfume q.s
Preservative q-s
Antioxidant q.s.
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Heat and melt components of ‘A’ at 75°C and also heat componenta

of ‘B’ to same temperature. Mix ‘B’ with ‘A’ with constant stirring

Homogenize and cool to 40°C and add perfume with stirfing. The above

is an example of o/w general purpose cream.

Formula 46

A. Stearic acid 15.0 gm
Lanolin 2.0 gm
Beeswax 2.0 gm
Mineral oil 24.0 gm
Myrj 52 5.0 gm

B. Sorbital solution 10.0 gm
Water 42.0 gm
Perfume q.s
Preservative q.s
Antioxidant q.s

Heat and mix components of ‘A’ at above 75°C. Add preservative to
water and sorbital solution and heat to 75°C. Mix ‘B’ to ‘A’ with
continuous stirring. Cool and add perfume while stirring.

Formula 47

A. Wool alcohol 1.0 gm
Cholesterol 1.5 gm
Petroleum jelly 7.5 gm
Paraffin wax 5.0 gm
Mineral oil 20.0 gm
Sorbitan sesquioleate 1.0 gm

B. Glycerin 5.0 gm
Magnesium sulphate 0.5 gm
Water 58.5 gm
Perfume q-s
Preservative g.s.
Antioxidant q.s

Heat components of ‘A’ and ‘B’ independently to 75°C. Add ‘B’ to
‘A’ slowly with continuous stirring. When temperature has come down
to 45°C pass through homogenizer. Continue stirring to cool to 35°C
and add perfume. Preservative should be added in water of ‘B’.
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.ﬂhullnn

A4 these products are used widely and for various parts of the body,
e evaluation and quality control is essential.

Apsil from general tests like quantitative and qualitative determina-
B ! Ingredients, some other tests are important.

18) Rheology : Rheology is very important as the.sse creams are
Sbatid In tubes or containers. The rheology or viscosity s.hou!d
Bl sonstant.  As these products are normally non-newtonian in

i, the viscosity can be measured using viscometers used for such
mdl | .

ik} Sensitlvity : As various types of ingredier?ts are u'se_d. with
S islonel use of antiseptics, hormones, etc., there_ is a possnblhtybof

aatlon or photosensitization of the skin. This shoyld be testeq
mlehuml This test is normally done by patch test on skin and can be
S open or occlusive. The test sample is applned alongwith a
Skl market product at different places and effect is compared after a
i of time. . b

{8} Blological testing : This is particularly essential for products
Sslning antiseptics, hormones, vitamins, etc.




CHAPTER-6

Sunscreen Preparations

Sunlight reaching the surface of the earth contains visible rays (wiilf
wavelength between 400 mp-740 my), rays with shorter wavelcnyil
(280 mp-400 mu) called ultraviolet, and rays with longer wavelenyil
(750 mpu- 5300 my) called infrared. Ultraviolet rays, particularly wiil;
wavelength below 320 mp, are responsible for most of the therapeutic s

The overali
beneficial effects as well as harmful effects of sun rays on the humi

well as noxious effects that we attribute to sunlight.

body depend on the length and frequency of exposure, intensity of (i
sunlight and sensitivity of the individual concerned. Lower the wavi
length, more the energy of the rays.

These rays stimulate blood circulation in the derma, cause the devel
opment of vitamin D from provitamins, through the activation ul
7-dehydrocholesterol, contained in skin fat. Sunshine increases (i
formation of haemoglobin and may also promote a decrease in biood
pressure. These rays are also supposed to shift the redox potential of ih
epidermal tissue towards more intensive reduction, which, in turn, |
believed to lead to an activation of various vitamins, hormones, and
enzymes and a favourable effect on the visceral nervous system. Sumn
rays have been used in the treatment of tuberculosis of some glands
bones and skins and also in the treatment of skin psoriasis. Sunlight 1
also known to exert a beneficial influence on the autonomous nervous
system and reduce the susceptibility to infections. Moderate exposure t
sunshine produces better psychological feelings, sense of fitness and
peace of mind. Sun rays cause thickening of the skin by producing

melanin which increases the body’s natural protective mechanism againsi
sunburns.

On the other hand solar irradiation is damaging in case of excessivi
exposure. It can have short term and long term adverse effects. It may
cause sunburn with symptoms of mild irritation to serious inflammation,
from a slight erythema to blistering on skin. There can be shivering
fever and nausea, and sometimes pruritus. Release of histamine by th

i
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flgnted cells is responsible for the dilation of blood vesstals and
s Stimulation of the basal cells of the skin for proliferation can
i .|.u It is also known that excessive solar radiation not only .le:flds
lispadition to cancer but to skin cancer itself. Excessive radlatlo.n
Wiy vitamin D present in skin fat and produces some tc?x1c
5 which in the long run cause the connective tissue of the corium
sengiuie which is manifested in a coarsening of the skin relief and
i 0l wrinkles.

Daiitng (he latent period preceding the appearance of effects of
Gine, photochemical degradation products form@d by the effect. of
go_ Wwimdintion are believed to trigger off a series o_f free radical
T landing to the formation of the biologically active substances
J uliimately diffuse into the dermal blood vessels and produce the
Wi wdverse symptoms mentioned above.

Wi inowledge of long-term hazards of sun-rays has led to manufac-
sl haveral cosmetic preparations to protect the skin from sun rays.
Wekiy preparations should protect the skin as effectively as p0551b-le
i ihs noxious effects of radiation without reducing the beneﬁ.clal
. Prolection against ultraviolet rays is also occasionally required
wiry particularly drug industry, mountaineering, and arr_ned forces.
binwledpe of this effect has led to suggestion to incorporate
wank in make-up bases, face powders, creams and afte'r shave
 d-dihydroxybenzophenone in alcohol and silicone oil afford
Wit protection for people highly photosensitive. Presently sev.eral
W companies have launched cold or vanishing creams or lotions
Wing: aunscreen agents.

L isi preparations are used to achieve suntan faster to increase more
rg@%ﬁ%ﬁrﬁun
Eiiieative Mechanism of the Skin
Wiaiily two factors are responsible for natural protection of skin
manctl s burn,

(1) Thickness of the stratum corneum
1) Pipmentation of the skin

it dein boen reported that thickening of the stratum corneum oceurs
B8 i ailect of solar irradiation by increasing mitotic rate of eplderm.al
d ihiis making it more impervious to the passage of erythemogenic

Wi toane in melanin content of the epidermis also increases theﬁ
3 - % 1ot ~ o fa - TiC
P power of the skin. UV radiation causes excess formation of
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melanin which migrates upward towards stratum corneum and the 4l
surface and thus increases the resistance. Suntan preparations auly
facilitate this excess formation of melanin.

Principle of Effectiveness of Sunscreens
It is a fact that the exposure of unprotected skin to sunlight not ouly

produces the desired therapeutic effect but also results in sunburn il

ihe subsequent peeling off of the corneal layer is a cosmetic problem. [
principle, this problem can be treated in different ways.

(1) A protective layer can be provided to the skin that prevents (l
UV-rays to reach the skin either by absorbing or by reflecting thui

Some of the materials used in powders do actually reflect a certni

amount of UV-rays and are thus incorporated in suntan preparatioiiz
Zinc oxide and titanium dioxide both have such property but the ford
is better than the latter. Preparations reflecting UV-rays are very ¢flu

tive and used widely. However, these preparations have the disadvantij®

of eliminating the beneficial rays along with the harmful ones.

(2) To incorporate substances in preparations to filter the sun-rays

by absorbing medium range UV-rays (280 mpu-320 mp) but allm\mg,
rays of higher wave lengths to pass. All modern suntan preparations sl
based on this principle and contain such substances.

(3) Biologically effective substances can be used effectively to pis
vent symptoms of inflammation without reduction of tanning. As alrcaif
mentioned earlier that damage of the cells by sunburn liberates histanmiiis
in the tissues, attempts have been made to treat it with antihistaminis
substances to avoid inflammation. Because of their anti-inflammatiii
action, hydrocarbons and fluorocarbons may be useful in treating suis
burn but they are not recommended in suntan preparations.

(4) Substances that cause or accelerate tanning of the skin can Il
applied. Dioxyacetone causes tanning by forming a brown complex wiif
the keratin of the corneal layer. 8-methoxypsoralene when t(akaid
10-20 mg internally 2 hours before exposure to the sun, acceleratsd
tanning and avoids sunburn.

SUNBURN PREPARATIONS

Cosmetic sunburn and suntan preparations may be classified i
three groups:
(1) Sunscreesn preparations
(2) Palliatives preparations
(3) Sinsulative preparations
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(1) Sunscreen Preparations
Ihese are the most important group of preparations. Sunscreens
slinuld cither scatter the incident light effectively, or they should absorb
il erythemal portion of the sun’s radiant energy. Various factors other
flian the duration of exposure are also to be taken into account. For
wuample, background is important. Snow has a better effect on the
individual as it reflects a higher proportion of ultraviolet radiation than
sinil. Opaque powder materials, either used in dry state or in a vehicle,
will serve to scatter the ultraviolet light falling upon them. Of them zinc
aalde is most effective and superior to titanium dioxide. Other less
@lféctive substances are kaolin, calcium carbonate, magnesium oxide,
taly, clc. Particle size of these substances in these preparations is also an
impartant factor.
I'he ideal sunscreen agent should have the following characters—
(1) Absorb light preferentially over the range of 280 mu-320 mp.
(2) Be stable to heat, light and perspiration.
(3) Be non-toxic and non-irritant.
(1) Not be rapidly absorbed.
(5) Be neutral.
{6) Be readily soluble in suitable vehicles.
[here are numerous substances which are suitable for use as
sHfIsGreens:
(1) Para-aminobenzoic acid, its derivatives and glyceryl esters, like
ethylpara amino benzoate, glyceryl para-amino benzoate, etc.
(2) Salicylates, like amyl salicylate, phenyl salicylate, benzyl, men-
thyl, glyceryl, etc.
(3) Cinnamic acid derivatives, like benzyl cinnamate, menthyl
cinnamate, etc.
(1) Dihydroxy cinnamic acid derivatives
{(5) Trihydroxy cinnamic acid derivatives
(6) Certain hydrocarbons
(7) Dibenzalacetone and benzalacetophenone
(8) Dihydroxy-napthoic acid and its salts
(9) Coumarin derivatives
(10) Diazoles and triazoles
{(11) Quinine salts
(12) Quinine derivatives
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(13) Uric and violuric acids
(14) Tannic acid derivatives
(15) Hydroquinone etc.

Some other compounds also have been reported to be effective sun
screens. They are hydrazines of ortho- or para-aminobenzaldehyde, and
of ortho- and para-aminoacetophenones. Also acetylated amino
cinnamates, a reaction product of carbethoxyethyl-triethoxysilane with
p-aminobenzoic acid, have been reported to be useful as sunscreen.

As all the above substances are of low molecular weight, they ar
quickly removed from the skin with water, necessitating repeated appli
cation. This led to the development of water-insoluble but alkali-soluble
polymeric sunscreens. These polymers are produced by reacting at leau
two essential co-monomers.

(1) An ethylenically unsaturated compound, capable of absorbing
ultraviolet radiation, like certain substituted acrylates
methacrylates, benzoates, ethers of 2,4-dihydroxybenzophenone
2,2,4-trihydroxybenzophenone, and ethers of benzotriazol:
derivatives.

(2) An acidic co-monomer, an ethylenically unsaturated carboxy i
acid containing at least one free carboxyl group like acrylic acid
methacorylic acid, itaconic acid, crotonic acid, etc.

These polymeric sunscreens have been found to be resistant (o
removal by fresh or sea-water. But they can be removed easily by
slightly alkaline solution like soap-water which converts water-insolubl:
polymer to water-soluble alkaline salts due to presence of free carbox,
lic acid group.

Different sunscreen agents are used in different concentration
according to their effectiveness. Some are used in higher concentration
6-8% and others at low concentrations like 2%.

Suitable base can be used to make a final product of an aqueous o
alcoholic lotion, a fatty cream, oil, or an emulsion. The vehicle and
selection of other components of the product may contribute to i
effectiveness.  Certain natural oils such as coconut oil, peanut oil
muster-seed oil and olive oii have a fairly high absorption ability of U\
light, but minerai oil does not have such property. An antioxidant is (o
be incorporated if a natural oil is used to prevent rancidity.

Effective bases can be prepared by using inixtures of natural oils an
mineral cils, or by blending these with fatty acid esters such
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e gy Ipalmitate.  Some effective protection from sunburn is also
sideid by white or yellow petroleum jelly and lanolin. All these
ialions contain some perfume and preservative, if required.
acisnnlly colours are also used.

iliw product can be simple oil type, cream type, lotion type, aqueous
sdutiinn type, gel type.

tsenernl Procedure for Manufacturing
[lizs preparations can be aqueous or oily solutions, creams or

enmltien, lotion and gel type, the general method will be different.
Kalution types, aqueous or oily, can be prepared simply b)_' mix.ing
diagolving the sunscreen and other ingredients in the vehicle, i.e.,
alaler 01 0il. Perfume should be added all of last.
iyt preparations are emulsion type and are prepared by taking

imgveilients of oil phase and aqueous phase separately and heating _to
Higiedy or dissolve all ingredients and then mixing them together with
SO0 stirting till the cream is produced. Perfume should be added
Wil snoling the cream to near room temperature and milling further.

Lidions can be solutions or emulsion type and can be prepared
weaillingly. Gels are highly viscous aqueous preparations. Thickening
Seni 1 dispersed in water separately. Other ingredients are mixed
‘e and dissolved in water. Then the dispersion of thickening agent
i5 minaid with others with stirring to prepare gel.

sume useful formulae are mentioned below:
OIL TYPE
- Formuia 1
Homomenthyl salicylate 8.0 gm
Mineral oil 92.0 gm
Perfume q.s.
Formula 2
Homomenthyl salicylate 8.0 gm
Mineral oil 80.0 gm
Isopropyl myristate 12.0 gm
Perfume g.s.
Formula 3
Isopropyl myristate 90.0 gm
Antiviray 10.0 gm

Vil - 4
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Methyl parahydroxy benzoate g.s.
Perfume q.s I'ropyl parahydroxy benzoate q.s.
Colour q-s . ] : e L
. #is fopether the ingredients of ‘A’ and heat at about 70°C. In a
Preservative q.s . : : i :
i : i Seyiaate vessel dissolve the preservatives in the glycerin with the aid of
.Isop.rop)"l myristate may be replac-ed by isopropyl palmitate. Prepa- sule et Add the remaining ingredients of ‘B’ and heat it to about
ration is simply by solution technique. Mix the perfume, colour, M0 Add mixture of ‘B’ to ‘A’ slowly with continuous stirring. Stir
preservative with isopropyl myristate and sunscreen agent with oil and il weml, adding the perfume at about 30°C.

mix both together.
LOTION TYPE
CREAM TYPE

Formula 7
Formula 4 A. lIsopropyl myristate 2.0 gm
A. Homomenthyl salicylate 8.0 gm Antiviray 10.0 gm
Non-ionic emulsifier (tween) 7.5 gm ['oilet spirit 88.0 gm
Mineral oil 2.0 gm Perfume q.s.
Spermaceti, 5.0 gm Colour (alcohol-soluble) q.s.
B. Glycerin 5.00 gm Itusolve antiviray in isopropyl myristate. Dissolve perfume and
Water 72.50 gm Sulany i apirit. Mix both.
Perfume g.s.
Methy! parahydroxy benzoate g-s. Formula 8
Propyl parahydroxy benzoate g.s. A. Filtrosol A 1000 5.0 gm
1 Mineral oil 10.0 gm
Formula 5 Stearic acid 2.0 gm
A. Antiviray 8.0 gm Paraffin wax 1.0 gm
Stearic acid 1.7 gm Beeswax 2.0 gm
Isopropyl myristate 6.0 gm Petroleum jelly 5.0 gm
Abracol PGS (emulsifying agent) 3.5 gm Silicone fluid 8.0 gm
B. Triethanolamine 0.8 gm Polyethylene glycol monostearate 5.0 gm
Water 80.0 gm 8. ‘Triethanolamine 2.0 gm
Perfume q.s. ! Water 60.0 gm
Preservative qg.s. Perfume q.s.
Colour q.s. Preservative q.s.
Formula 6 Ment ingredients of ‘A’ to a temperature of about 70°C. Heat
A. Antiviray 5.0 gm wigialients of ‘B’ to same temperature and add slowly to the mixture of
THeer 7.5 gm A" %iir until cool. Add perfume when the temperature comes down to
Cetyl alcohol 1.0 gm Gt 33°C.
;‘;ﬁg‘r’:lyi irl“y”smte i;g iz AQUEOUS SOLUTION TYPE
: Formula 9
B. Glycerin 1.0 gm Filtrosol B 7.0 gm
Water 545 gm Methyl cellulose 0.5 gm
Perfume q.s.
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Glycerin 2.0 gm
Ethyl alcohol 10.0 gm
Water 80.5 gm
Perfume q.s

Dissolv'e ﬁl‘frosol ‘B’ in ethy! alcohol and methyl cellulose in watg:
?nd glycerin mixture. Mix the two parts. Methyl cellulose is added 1o
increase the viscosity.

Formula 10
Filtrosol B 5.0 gm
Distilled extract of witch hazel 10.0 gm
Propylene glycol 10.0 gm
Water 75.0 gm
Perfume qg.s.
Water soluble dye q.s.
Methyl parahydroxy benzoate q.s.

' Dissolve the preservative in propylene glycol and add the remaining
ingredients. Mix well.

GEL TYPE

Formula 11
Carboxy vinyl polymer 2.0 gm,
Propylene glycol 9.0 gm
Triethanolamine 1.5 gm
Filtrosol B 5.0 gm
Water 82.5 gm
Perfume qg.s.
Methyl parahydroxy benzoate q.s.

Dissolve the sunscreen agent (filtrosol B) in a small portion of water.
Dissolve carboxy vinyl polymer in the triethanolamine and gradually add
the main proportion of water. Dissolve the preservative in the propylene
glycol and add to the earlier mixture. Then add the solution of sun-
screen agent. When the gel is uniform add the perfume.

(2) Palliative Preparations

These preparations are used for the relief of irritation and other
problems resulting from sunburn. As sunburn causes damage to skin
cells, in several cases it can be as serious as steam burn, there is always
a possibility of secondary bacterial infection. So, all these preparations
should also be antiseptic.
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Palliative preparations are either aqueous solutions or oil-in-water
smulsions and should be able to produce both protective and cooling
effect to relieve the sunburn. These preparations should not be greasy or
uily because they will retard the antiseptic effect as the antiseptics will
int be able to mix with secretions to prevent bacterial growth.

These sunburn correctives are generally familiar as calamine or
sunburn lotion. Normally they contain one or more of zinc oxide, zinc
untbonate, zinc hydroxide, calamine, glycerin. Calamine is very useful
and widely used in preparations. Calamine lotion also contains anti-
yoptic such as zinc phenosulphonate (zinc sulphocarbonate), chlorinated
bisphenols, and camphor or phenol which also acts as a mild analgesic.
l'or severely burnt condition a local anaesthetic or analgesic may be
Ieorporated for better effect. But selection should be done carefully as
(hoy may be absorbed from the broken skin. Rose water is used as a
sultable vehicle and perfume for lotions for treatment of an inflamed or
uansitive area of skin.

Formula 12

Calamine 15.0 gm
Zinc oxide 5.0 gm
Camphor 1.0 gm
Alcohol 10.0 gm
Glycerin 10.0 gm
Rose water 59.0 gm
Methyl parahydroxy benzoate q-s.

Mix the calamine and zinc oxide to a smooth paste with the glycerin.
Mow add sufficient amount of rose water to make a cream. Dissolve the
giinphor in the alcohol and mix the cream and add water to volume. To
gel o favourable shade with calamine a small amount of ferric oxide may
e added.

Formula 13
Zinc oxide 8.0 gm
Prepared calamine 8.0 gm
Polyethylene glycol 400 7.0 gm

Polyethylene glycol 400 monostearate 3.0 gm

Lime water 60.0 gm
Water 14.0 gm
Preservative q.s.

Mix the powder materials thoroughly and add polyethylene glycol
400 monostearate and add lime water to make a cream, with stirring.
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Add further lime water and make volume with water. Preservative can
be dissolved in water.

Formula 14

Triethanolamine stearate 4.8 gm
Liquid paraffin 10.0 gm
Water 83.2 gm
Zinc phenosulphonate 2.0 gm

Mix triethanolamine stearate and liquid paraffin properly adding to

water and heat it to 70°C with continuous trituration to achieve an
emulsion.

Formula 15

A. Calamine 10.0 gm
Zinc oxide 5.0 gm
Mineral oil/vegetable oil 25.0 gm
Emulsifying wax 5.0 gm
Camphor 1.0 gm

B. Glycerin 5.0 gm
Rose water 49.0 gm
Methyl parahydroxy benzoate qg.s.
Propyl parahydroxy benzoate q.s.

Mix the emulsifying wax and mineral oil and heat it to about 70°C.
Take water preheated at 70°C and add to the first mixture with continu-
ous stirring to prepare a cream. Dissolve the preservative and camphor
in the glycerin and mix the calamine and zinc oxide to a smooth paste.

Add water to a creamy consistency and mix with previously prepared
cream.

(3) Simulative Preparations

They are also termed as artificial suntan preparations. There is a
good demand of such preparations to obtain a suntan. The purpose of
enhanced colour may be to prevent skin damage by absorption of
erythemal radiation or to indicate the well-being of the health. An
artificial suntan normally is obtained by staining of the skin, whatever
may be the purpose. Though several natural materials, like walnut juice,
olive oil extract or cudbear and henna, were used from ancient times for

skin stain, they are not favourable nowadays. Now mainly synthetic
staining materials are used.

(a) Systemic suntan : Some substances have been found to increase
pigmentation and thus producing suntan. The need to speed up the rate

'
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L) skin tanning led to try out such substances. Psorale:ns, the actxv.e
%‘u Siitients isolated from ammimajus, an ancient Egyptian folk-mc_:dl-
:ms fitve been reported to enhance pigmentation and thus tanning.
3;’;};!11[4*1! these alkoxypsoralens and-particularl){ 8-meth0xypsora1'er.1 has
héen extensively studied and a tablet formulatlor}, for oral admlplstra-
sty ol B-methoxypsoralen have been marketed in L{SA. Ingestion og
.-i.tj:'g i) g of this substance led to increased pigmentation on exposure o
abin i sunlight within 2-4 hours.

() Staining preparations : An artificial suntan can be ob-tained .by
_'Li'_l'é)'ii'l.iil],', the skin with some chemical substances. Chemicals like
'g"i.ihy-h--\v;lcctone, juglone, lawsone, erythrulose etc. are used to produce
a &} permanent stain. .

(i) Dihydroxyacetone (1-3-dihydroxy-2-propanone) is a white erys-
paHlinie pnw'dcr with a characteristic odour and a s_weet taste. 'It is a
Siaining agent and it reacts with certain amino acids, present in skin

geiatin. and produces a brown stain within 3-6 houts after. appllc'fmon.
e salour is further increased by exposure to light. If application is not
dape properly it can produce an uneven staining. To get 1an evelr;
applivation and staining, it can preferably be -formulated as emulsion.

i i wsed as solution, the preparation should include a gly_col to stabll}ze
u.F solution and provide a continuous film. As this stain _cannot glv::l
4y protection against sunburn, a sunscreen agent can be incorporate

Wi the preparation to achieve a quick tannir.lg effec? and alsc:1f 0foo/r
pinteotion against sunburn. Dihydroxyacetone 1s used in 3.0 toH_ .h o
il plt of the solution is to be adjusted ‘F)e.tween 6.0-6.5. igher
whiceniation at lower pH produces patchy staining. At pH above 8.0 no
sl 15 produced.

(1) Juglone (S-hydroxy-l,4-naphthaquin'0ne) or lawsone (2'-hydroxy(;
{ 4-iaphthaquinone) in combination with dihydroxyacetone gives g.ood
Siaining, Juglone is obtained from walnut shells 'and law_sone is obtaine
fisin henna. 30% solution of dihydroxyacetone in 50% 1sopropano.l al§o
santaining 0.035% juglone or lawsone is normally used as artificial
staining prcparation. .

(i) Ervthrulose is also used as artificial s'taining agentoin cosrr:;txc
pesparation. It is butane-1,3,4-triol-2-one. It is used 0.5-10% according
i the depree of browning required.

“taining substances are taken in a suitablle solvent or vehic.le system
soitaining alcohol, propylene glycol, sorbitol etc. .Preparatlons mar-
teiedf are either solutions or cream type (emulsion). For cream
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preparations suitable emulsifying agents or surface active agents should

be SeleCth. AlSO the T arat ns S]l a Su]ta])le |)c|ll1|lleS an

Formula 16

Dihydroxyacetone

Ethanol (95%) 233 52
Sorbitol syrup (70%) 3.0 gm
Boric acid powder 1.0 gm
Methyl parahydroxy benzoate 1.0 gm
Allantoin 0.3 gm
Water 60.7 gm
Perfume 2.0 gm

. Dissolv_e the. dihydroxyacetone in sorbitol syrup. Make the solution
of other things in water and add alcohol and mix with first part. Adjust
pH at 6.0 by addition of lactic acid. =

Formula 17
Dihydroxyacetone 3.0 gm
Propylene glycol 6.0 gm
Alcohol 3.0 gm
Water 88.0 gm
Perfume ‘ q-s.
Methyl parahydroxy benzoate q-s-

dDissolve the preservative and dihydroxyacetone in propylene glycol
;111. part of_ water. Add alcohol and perfume and remainder of water
ix and adjust the pH at 6.0 with the addition of lactic acid. -

LOTION TYPE

Formula 18
Sunscreen agent (water soluble) 10.0 gm
Dihydroxyacetone 3.0 gm
Propylene glycol 5.0 gm
Alcohol 25.0 gm
Water ' 57.0 gm
Perfume q.s.
Methyl parahydroxy benzoate g.s.
EMULSION TYPE
Formula 19
A. Mineral oil 10.0 gm
Non-ionic emulsifier (tween) 10.0 gm
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I8, Dihydroxyacetone 3.0 gm
Popylene glycol 6.0 gm
Water 71.0 gm
Perfume q.s.
Methyl parahydroxy benzoate q.s.
Propyl parahydroxy benzoate q.s.

Mix together ingredients of ‘A’ and heat it to about 75°C. Separately

Wissnlve dihydroxyacetone and preservatives in propylene glycol and
rdtl ol the water. Add further water and heat to about same 75°C. Add
W' (s ‘A’ with continuous stirring to 35°C and add perfume when

'_F_T_t'tnlr?-ll
Formula 20

A. Sunscreen agent (oil soluble) 10.0 gm
Non-ionic surfactant (tween) 2.5 gm

Ethylene glycol monostearate 2.0 gm
3. Propylene glycol 8.0 gm
- Dihydroxyacetone 3.0 gm
Water 74.5 gm
Perfume q.s.
Methyl parahydroxy benzoate q.s.
Propyl parahydroxy benzoate q.s.

Mix together ingredients of ‘A’ and heat to 75°C. Dissolve the
diliyilioxyacetone and preservatives in propylene glycol and water. Heat
il alsn 10 75°C. Add ‘B’ to ‘A’ with continuous stirring. Cool while

=tiiting 1o 35°C and add perfume.

Bviluation

Ak in any other preparations, identification and quantitative determi-
wallan of various ingredients are essential for evaluation and quality
samtial point of view. Apart from these routine tests some special tests
W mlko necessary for these types of products.

(1) Spectrophotometric evaluation : This is basically to evaluate
(e 11V radiation absorption ability of the sunscreen compounds. Using
4 LIV spectrophotometer and taking specific concentration of the sub-
ylunee on the preparation, molar extinction coefficient or absorbency can
b determined and compared with any other standard substance.

{(2) Lrythema! dosage : It is important to estimate the erythemally
alisctive radiation or E-vitons/cmZ, transmitted by a suntan preparation.
iz erythemal energy is the product of the solar energy transmitted
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through the film of suntan preparation and the effectiveness factor at thi
wavelength.

(3) Sunscreen index : This is evaluation of the relative screcnin
activity of the sunscreen compounds. This is measurement of extinctici

o 1%
coefficient (Eoﬁ m) at 308 mp wavelength and comparison with othe
308 mp is the peak wavelength for effective sunburn.

(4) In-vivo skin testing : This is a direct test on animal skt
particularly rabbit, the site normally used is either backside or abdomun
as these sites have maximum sensitivity. Preparations are applied on
specific site and exposed to radiation along with a control unprotectel
site, for a specific period of time. The effects are observed at the end ol
the period. Several factors or variables are to be taken care of during (li
test as they may influence the results. Such variables or factors ais
radiation source, size of the test field, etc.

CHAPTER-7

Hair

iv study and design hair preparations it is very much essential to have
knowledge of hair. Hair is one of the vital parts of the body and
considered to be accessory structure of the integument along with seba-
geous glands, sweat glands and nails. They are also known as epidermal
detivatives as they originate from the epidermis during embryological
development. Hair is an important component of the overall appeal of
(e human body. Presence of hair in odd place can make a negative
¢llect. whereas hair on head is a part of overall attraction and beauty of a
human being. So, people take a lot of care of hair to make an impact or

appeal.

lair and Hair Follicles

Before puberty the hair is mainly present on the scalp, the eyebrows
and eyelashes, irrespective of sex. At puberty hair grows in other places
like axillae, over the pubes in both sexes and in male as beard on the
fasge. Though all mammals have hair but hair in man is different from

wthers.

[Hairs can be found nearly all over the surface of the skin except over
some.specific sites like the sides and soles of the feet, the palms of the
hands, the sides of the fingers and toes, the lips, and portions of the
¢xternal genitalia. There are about 50,00,000 hairs on the human body
and 98 per cent of them are on the general body surface and about
1.00,000-1,20,000 are on the head. Population density of normal adult
sonlp hair is reported to be between 225 hair cm? on average with
virriable range of 175-300 hair cm?. The rate of hair growth has been
teported to be varying with sites. Scalp and chin have highest rate of
prowth. The rate of growth of scaip hair is between 0.27-0.40 mm per
day. The growth rate of axillary hair is nearly same. The growth rate
for hair on body surface is about 0.2 mm per day. Though the daily
variations of temperature have no effect on the growth rate but the study
indicated higher growth rate of beard in summer than winter. Also there
iz one study report which indicated that the growth of scalp hair in
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women is faster than men. The growth rate of scalp hair is more n
young and adults and declines in old age.

Cuticle covering Medulla
& hair shaft

onnective tissue

Sebaceous

Giassy
membrane

Arrector

i External root

Connective y sheath
tissue sheath Corte _
R°.°' c._mcge : Internal root
hair plexus sheath

Fig. 7-1 Schematic structure of cross-section of hair

Hair production is a process of mutual involvement of both dermis
and epidermis and originates from hair follicles. A schematic structure
of hair is shown in Fig. 7-1. Hair follicles extend deep into the dermis,
typically projecting into the underlying subcutaneous layer. The base of
the hair follicle, called hair papilla, is a peg of connective tissue contain-
ing capillaries and nerves. Hair papilla is further surrounded by hair
bulb which consists of epithelial cells. Hair production is a specialized
cornification process. The epithelial layer involved in hair production is
called the hair matrix. Basal cells near the centre of the hair matrix
divide by mitosis producing daughter cells and are gradually pushed
towards the surface. The new soft cells are funnelled up through the
constricted follicle. The cells produced closest to the centre of the
matrix form the medulla or core of the hair. Cells closer to the edge of
the developing hair form the cortex which is relatively hard. Soft and
flexible keratin is present in the medulla but the cortex contains hard
keratin which gives the hair its stiffness. Coat of the hair is called
cuticle which is formed by the dead cells at the surface of the hair. It
contains hard keratin. The root of the hair is extended from the hair
bulb to the point™about halfway to the skin surface where internal
organization of the hair is complete. The hair shaft is extended fromn
this point to the exposed tip of the hair. The size, shape, colour and
nature of the hair shaft are highly variable.

The cells of the hair follicle wails are organized into three distincfive
concentric layers and include-—

_— o —
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(I) The internal root sheath that surrounds the hair root and the
deeper portion of the shaft.

(¢) The external root sheath that extends from skin surface to the
hair matrix.

(1) The plassy membrane, a thickened basement membrane wrapped
in a dense connective tissue sheath.

hi the adult integument there are two types of hair—

(1) Vellums hairs : These are the fine peach fuzz hairs located over
il of the body surface.

(?) ‘Terminal hairs : These are heavy, more deeply pigmented, and
stnetimes curly. Examples are hairs on head, including eyebrows and

eyelnahes,

Colour of hairs can vary from person to person. This reflects
difterences in structure and variations in the pigment produced by
melanocytes at the hair papilla. Though these characteristics are geneti-
vally determined, but hormonal and environmental factors can influence
the sanditions of the hair. With increasing age, pigment production
eveises and the hair colour lightens towards gray. White hair is the

teaitll of combination of a lack of pigment and the presence of air
kulibles within the medulla of the hair shaft. But this change in
cilourntion js gradual as the hair is dead and inert.

Apirt from keratin, it also contains a small amount of uric acid.
Culoue 18 also varied according to the mineral content. In brown hair
there is carbon, nitrogen, hydrogen, phosphorus, sulphur and water. Iron
aiustent s more in red hair. Normally carbon content is about 44%
whiwh is more than other elements.

Vanctions of Hair
Hiar has several important functions—
(1) The hair on the head protect the scalp from ultraviolet light,
cushion round the head, and irsulate the skull.
(#) Eycbrows protect the eye from small foreign particles and
insects.  Also it diverts sweat from the eyes.

() Vivrissae, the hairs, guarding the entrances to nostrils and exter-
nal car canals filter the air and help prevent the entry of small
insects and foreign particles. ‘

(4) Body hair helps in evaporation of perspiration and draining of
cxternal water from the body.
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(5) Hair is also part of sensing function. As, to check a root hair
plexus of sensory nerves surrounds the base of each hair follicle,
one can feel the movement of the shaft of even a single hair.
This sensitivity acts as an early-warning system that may help to
prevent injury.

It is responsive to several external stimulating conditions like rage,

fear cold etc. and stands erect when stimulated erector pili pull on the
follicles and force the hairs to stand erect.

Ailments of Hair

There can be some ailments to the normal health of hair and can
cause trouble. There can be problem in pigmentation and thus changing
the colour of the hair.

Baldness or alopecia is one important problem and can be of differ-
ent kinds. Baldness can occur as a result of deficiency of diet, ill health
or certain operations. Common baldness is of different type and occurs
in maximum numbers. In this the hair is lost gradually and it usually
starts at the crown and the temple. Common baldness is normally
inherited. It can be passed on by the mother to her sons.

Dandruff is caused by skin irritation, disease or microbial infection.
In the first one it occurs because the stratum corneum sheds large scales
which are visible. This can be due to excessive brushing, or scratching,
strong lotions and soft alkaline soaps used to wash the hair. These can
harm the skin and break down the outer layer of the epidermis. The
second form of dandruff is due to disease which causes the large scales
to fall on the shoulders. The more the head is scratched, the faster these
scales are produced.

Steps to Keep Hair Healthy
(1) Wash the hair with mild shampoos which are reinforced by
active substances.

(2) After shampooing treat the hair with rinsing preparations and
setting lotions in order to impart the gloss and firmness to it.

(3) Groom the hair with hair conditioners in order to make it elastic
and protect it from deterioration after frequent permanent wav-
ing. 3

(4) Preserve the hair and its growth by constant attention, using hair
lotions and hair treatment packs containing active substances.
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Hlalr Care Preparations

' overcome ailments or other problems of hair and also for decora-
tive ur beautification purposes various hair care preparations are widely
ussd]l The need or demand of such products has increased over the
yeats. It shares a high portion of cosmetic products marketed.

All the hair care products can be classified in the following way and
will be discussed in the proceeding chapters accordingly.

(1) Hair cleansers : Various shampoos like clear liquids, liquid
greams, solid creams or gels, anti-dandruff shampoos, oil shampoos,
puwilors, dry shampoos, etc.

{2) Hair dressings : Anhydrous brilliantines, pomades, hair oils,
hali vreams, gum based haii dressings, hair lacquers, alcohol-based hair
htlons, resin lotions, sprays.

(3) Hair wavers, curlers and straighteners : Hot waving, cold
waving, tepid waves, roller and pin perms, instant perms.

(4) Hair tomics : Preparations containing various substances like
sulphur derivatives, vitamins, etc.

(%) Hair removers : Depilatories, epilatories.

(6) Hair dyes and bleaches (hair colorants) : Various dyes and
hleaching preparations.

(7) Shaving preparations : Soaps, creams.



CHAPTER-8

Hair Cleansing Preparations

Though there are different types of skin cleansers, but the hair cleansing
preparations can be grouped into only one category and are called
shampoos. They are basically water based products containing mainly
surfactants. They may contain some additional substances. Water-based
products have advantage of easy removal from hair by water. Oil-based
products will require mechanically wiping out with cotton or tissue
which is not easy. Shampoos are widely used and have a big share of
the cosmetics market,

SHAMPOOS

Though earlier it was thought that a good shampoo not only cleans,
rinses out dirt from the hair and imparts gloss to it, but also leaves hai
manageable and non dry. But at present, the composition and purpose of
shampoos varies so much that no definition can cover them all. This can
be observed from the varieties of shampoo products available in the
market.

A good shampoo should almost immediately form abundant foam
irrespective of the type of water used or the nature of soil or fat to be
removed from hair. Though foam formation is not related to the
cleansing effect, but people psychologically always prefer a high foam
product,

Some good shampoos are found to have side effects like drying
effect on the hair. This leaves the hair too dry to handle or comb. So
proper conditioning of the hair is also an important consideration. Some
shampoos cause irritation to the eye and a lasting corneal cloud. These
also should be avoided.

The fuﬂctions of a shampoo are expected to be various. A good and
accep able shampoo should have the following characteristics:

(1) 1t should effectively and completely remove dust or soil, exces-
sive sebum or other fatty substances, loose corneal cells from the
hair and other residual substances of hair dressings or settings or
other materials.
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It should effectively wash the hair.

{1) It should produce a good amount of foam to satisfy the psycho-

logical requirements of the user.

(4) The shampoo should be easily removed by rinsing with water.

(%) It should leave the hair non-dry, soft, lustrous with good, man-

ageability and a minimum of fly-away.

(fi) It should impart a pleasant fragrance to the hair.

(7) It should not make the hand rough and chapped.

() It should not have any side effects or causes irritation to skin or

eye.,

[he main problem of cleaning hair is removal of fat or grease which
tiefili i good detergent. Availability of a wide range of synthetic
delsiprents has led to a flood of products in the market. Detergent power
iy the removal of dirt involves—

(1) The ability of the detergent to wet both the dirt and the
substrate hair fibre.

() Lowering of interfacial tension to such a level that displace-
ment of dirt or grease materials becomes easy.

(3) Dispersion of dirt particles for easy washing and removal.

I select detergent(s) for using in shampoos, the following factors
shinilil be considered—
(1) Safety or non-toxicity
(2) Ease of distribution and lathering power
{3) Lustre imparted to hair
(1) Ease of combing wet hair
(5) Speed of drying
(6) Ease of setting dry hair

Camposition of Shampoos
surfactants are the main component of shampoos. Mainly anionic
sitlugtants are used. Cationic, non-ionic and ampholytic surfactants
Wave ilso some use.
I'ie raw materials used in manufacture of shampoos are classified as:
(1) Principal surfactants which provide detergency and foam.
(2) Secondary surfactants which improve detergency foam and
hair condition.
(3) Other additives which impart other characteristics to the
shampoo products.
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(1) Principal Surfactants

Anionic surfactants are mostly used as principal surfactants. They
have very good foaming properties. Non-ionic surfactants have good
cleansing activity but do not have sufficient foaming power. So, they
are not much used as principal surfactants. Though cationic surfactants
have good foaming character as well as some cleansing power but are
not much used as they are toxic and cause damage to the eye. But at
non-toxic low concentration they are used in hair conditioners. Soaps
are not preferred as their solutions are alkaline and make hair dull. In
hard water, they leave a deposit of calcium and magnesium salts on the
hair shaft. However, they are cheap and therefore are used in low-priced
shampoos. Ampholytics are generally not as good as anionics. Also
they are more expensive. So, they are mainly used as secondary
surfactants and as good hair conditioners. The various classes of princi-
pal surfactants used in shampoos are mentioned below.

Alkyl sulphates : Alkyl sulphates are most widely used anionic
detergents, particularly lauryl and myristyl sulphates. They are sulphated
derivatives of long chain fatty alcohols, Cj, or above, obtained by
catalytic reduction of fatty acids of coconut and palm kernel oils.
Normally both of them are taken togethere' as lauryl gives a greater
volume of lather and myristyl gives greater richness. Sulphates of cetyl,
octyl or decyl are not much useful. Various salts of lauryl sulphates like
sodium laury! sulphate, triethanol lauryl sulphate, monoethanol lauryl
sulphate and ammonium laury! sulphate are used. As magnesium laury}
sulphate is less hygroscopic it is preferably used in powder shampoos.
Sodium lauryl sulphate, the most commonly used alkyl sulphate salt, has
poor solubility in cold water but solubility increases with temperature
and has good solubility at normal tgmperature of 35-40°C. Trieth-
anolamine alkyl sulphate is present in most of the present day shampoos.

Alkyl polyethylene glycol sulphates (alkyl ether sulphates) : Sul-
phate derivatives of lauryl alcohol ether with polyethylene glycol or
similar substances are good cleansers. Normally a chain of 2-3 ethylene
oxide molecules is condensed. Sodium salts ‘of these alkyl ether sul-
phates are more water soluble than sodium lauryl sulphate and thus a
concentrated product can be made. They also have high foaming power.
They can also act as solvents for non-polar additives normally required
to be incorporated 'in shampoos. Though these substances are not good
hair conditioners but as they are cheap additional conditioners can be
easily added to compensate the deficiency.
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Other anionic surfactants occasionally used are sodium salt of alkyl
benzene sulphonates, paraffin sulphonates, fatty acid soaps. As fatty
acid soaps have problem with hard water due to presence of calcium and
magnesium, addition of sequestering agents like salts of EDTA or
polyphosphates is required for stabilization.

(2) Secondary Surfactants

These are added to produce more foam and to improve the condition
ol the hair. They are mostly anionic or ampholytic detergents. There
e several categories of detergents which are used only in conjunction
with other detergents mentioned under principal surfactants.

These include dialkyl sulphosuccinates, monoalkyl sulphosuccinates,
methyl taurides, fatty acid alkanolamides, acyl amino acids, acyl peptides,
avyl sarcosins, monoglyceride sulphates, turkey red oil, and secondary
ulkyl sulphates. Some of them are used specifically in particular type of
shimpoos.

Monoalky! sulphosuccinates are non-irritant to the eyes and thus may
¢ used in body shampoos. Dialkyl derivatives like sodium di (ethyl-
hc-xyl)‘sulphosuccinate and the di (tertiary) nonyl sulphosuccinate are
vory good wetting agents and are used where wetting and penetration
action are required.

Methyl taurides, amides of methyl taurine, are amphoteric. They
leave the hair in excellent condition because of the presence of the
wmide group. Though their foaming power is not very good but they are
mcorporated as hair conditioners.

FFatty acid alkanolamides, particularly monoalkanolamides such as
monoethanolamides and isopropanolamides, are used along with lauryl
sulphate to increase the solubility of lauryl sulphate and thus to increase
lather.

Acyl amino acids are in ampholytic class and example is acyl
[\-aminopropionates where chain length of acid is of Cy3-Cy4 for best
fonming activity.

Acyl peptides are acyl polyamino acids produced by the reaction of
avy! chloride and hydrolyzed proteins. They have excellent hair condi-
tioning power. They are costly and have less foaming power.

Acyl sarcosins contain a CON group and have good hair conditioning
effects. They are normally used along with alkyl sulphates or alkyl ether
aulphates.

Secondary alkyl sulphates were used earlier but are not much used
nowadays. They are good cleansers but have a strong characteristic
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odour and have effect on hair. They also hydrolyze on storage. Occa-
sionally, they are used along with alkyl benzene sulphonates and alky!
sulphates. Monoglyceride sulphates, like sulphated monolaurin, are
same as lauryl sulphates and used in various commercial products.

Turkey red oils form a light coating over hair and are preferably used
in oil shampoos. They have effective cleansing character but very low
foaming effect. The important turkey red oils are sulphonated castor oil
and sulphonated olive oil. Normally they are used in combination.

Alkyl phosphates are normally used in low foaming shampoos as
they have low foaming power. They also have milder effects on hair.
Some other anionic surfactants are also occasionally used in low foam-
ing shampoos, as they are good cleansers but not a good foaming agent.

(3) Other Additives
Several additives are incorporated in shampoo products to achieve
specialized characters and other purposes. They can be classified as—
(a) Germicides and anti-dandruff agents
(b) Conditioning agents
(c) Pearlscent agents
(d) Sequestrants
(e) Thickening agents
() Colours
(g) Perfumes
(h) Preservatives

All the above items are not essential for a shampoo but can be
incorporated according to need and the specific purpose of the targeted
population.

(a) Germicides and anti-dandruff agents : Germicides and/or anti-
dandruff agents are incorporated to prevent microbial infection of scalp
and to treat dandruff respectively. Common germicides used in soap can
be used in shampoos also. There are quaternary ammonium compounds,
such as benzalkonium chloride, cetrimide etc.; some phenol derivatives;
tetramethyl thiuram disulphide, etc. Substances used as anti-dandruff
agents are selenium sulphide, cadmium sulphide, zinc pyridinium-thiol-
N-oxide, zinc undecylenate, sodium sulphacetamide etc.

(b) ' Conditioning agents : Conditioning agents are mainly fatty
substances like lanolin, oils; natural products like herbal extracts, egg,
amino acids, lecithin and polymeric substances. These substances give a
special conditioning effect to the hair. If amino acids are incorporated
into shampoos, after washing amino acid remains deposited on the hair
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amel senlp and produces a good conditioning effect on the hair. Also
jatein hydrolysates containing amino acids are incorporated, for condi-
fianing effect.

(¢) Pearlscent agents : Pearlscent agents are also used to give
spiegtial conditioning to hair. They brighten the hair. For this purpose
silatituted 4-methyl coumarins  particularly 4-methyl-7-diethylamino-
enmnrin and 4-methyl-5,7-dihydrocoumarin are used in 0.2-1%
dufiientration and they act better at pH between 4.5-6. These substances
sellect light. Fluorescent materials are also occasionally used.

(1) Sequestrants : They form a water soluble complex with Ca*"
anil Mg"" and thus prevent the formation of insoluble salts of soaps or
deterpents by these two divalent ions present in water. Sometimes
videium-salt dispersing agents are incorporated to disperse the salts
furmed by the divalents Ca™, Mg*™ etc. Sequestrants like sodium salt
wl I'DTA (ethylene diamine tetra acetic acid) are used to entrap the

interlering ions like Ca™ and Mg** present in the water.

(¢) Thickening agents : To make shampoo preparations viscous, for
eiay handling and minimize wastage while pouring, thickening agents
aie incorporated. The substances normally used for this purpose are

alpinates, polyvinyl alcohol, methyl cellulose, colloidal silicates,
pulyethylene glycol esters etc. Sometimes a suitable combination of
suifactants also make the preparation viscous. Sulphated castor oil
along with sulphated olive oil is one such combination.

(f) Colours : Colours are preferred by several people and thus
auitable certified colours can be incorporated to produce a visually
aftretive impact. The colours should be water soluble.

(2) Perfumes : Perfumes are also incorporated to have an after-use
fiagrance on the hair. They also help to mask the odour of the other
mredierits, particularly detergents. Various perfumes are used for this
guipose. Perfumes are used in 0.3-1.0%.

(h) Preservatives : Preservatives are very important as most prod-
wits are liable to attack by microbes. This leads to breakdown of the
puduct, odour, discoloration and cloudiness. Water-soluble preserva-
tives are to be used and p-hydroxy benzoic acid and its methyl ester,
yhenyl mercuric compounds, formaldehyde may be used.

Iypes of Preparations

According to the nature of the products the shampoo products can be
alussilicd as follow. The choice of products is based on the need of the
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Powder shampoos

Clear liquid shampoos

Liquid cream or lotion shampoos
Solid cream/gel shampoos

Oil shampoos

Miscellaneous including anti-dandruff, medicated shampoos

General Preparations

They are prepared by simple mixing process. In powder shampoos
the ingredients are simply mixed and the perfume is added last.

In case of clear liquid shampoos the detergents are first dissolved in
half of the water with little heat if necessary. Other ingredients are
added to other part of the water and then mixed with the first part. The

perfume is added last.

Other preparations can be made by simple mixing in a gradual

manner, taking different ingredients at different stages.

Mix all the ingredients together and add perfume finally.

PCWDER SHAMPOOS

Formula 1
Sodium bicarbonate 50.0 gm
Disodium phosphate 20.0 gm
Soap powder 30.0 gm
Perfume q.s.

Formula 2
Henna powder 5.0 gm
Borax 15.0 gm
Sodium carbonate 25.0 gm
Potassium carbonate 5.0 gm
Soap powder 50.0 gm
Perfume q.s.
Formula 3
Powdered cammomile flowers 5.0 gm
Borax 25.0 gm
. Sodium carbonate 20.0 gm
Soap powder 50.0 gm
Perfume q-s.
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Mix all the ingredients together and add perfume finally to mixed

mnass and triturate further.

CLEAR LIQUID SHAMPOOS

Formula 4
Triethanolamine lauryl sulphate
Coconut monoethanolamide
Water
Perfume
Colour
Preservative

Formula §
Triethanolamine lauryl sulphate
Lauric isopropanolauride
Water
Perfume
Preservative

Formula 6
Sodium salt of sulphated
lauryl alcohol ether
Water
Perfume
Preservative

45.0 gm
2.0 gm
53.0 gm
q.s.
qg.s-
q.s.

60.0 gm
2.0 gm
38.0 gm

q.S.
q.s

40.0 gm

60.0 gm

q.s.
q.s

I'he above three preparations can be made by simple solution. Per-
fiune should be added last. Preservative should be dissolved in water.

LIQUID CREAM SHAMPOOS

Such shampoos are expected to be mild and emollient in action.
Non-ionic stearates like propylene glycol stearate, polyethylene glycol
400 distearate together with insoluble metallic stearates are used for

apacification.

Formuia 7
Sodium amyl sulphate 30%
PEG 400 distearate
Magnesium stearate
Water
Ninol AB21 (thickening agent)

Oleyl alcohol (conditioning agent)

Perfume

25.0 gm
5.0 gm
2.0 gm

68.0 gm

qg.s.
q.s.
q.s
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Formula 8
Monoethanolamine lauryl sulphate
(27% active) 40.0 gm
Ethylene glycol monostearate 5.0 gm
Water 55.0 gm
Perfume q.s.
Preservative q.s

Heat and mix the ethylene glycol monostearate with a small quantity
of the detergent to form a homogeneous mixture. Add more detergent
slowly and then water, mixing thoroughly before addition of next.
Perfume is added last after cooling to 35°C.

Formula 9
Fatty alcohol sulphate 27.50 gm
Lauric isopropanolamide 1.00 gm
Ethylene glycol monostearate 3.00 gm
Egg powder 0.25 gm
Water 68.25 gm
Perfume q.s.
Preservative g.s.
Colour q.Ss.

Add whole egg powder or dried egg yolk with small quantity of
water to make a paste. Dilute it with some amount of detergent. Mix
other ingredients with water separately. Add the first mixture to it with
stirring. Add perfume.

SOLID CREAM/GEL SHAMPOOS

These are made from sodium lauryl sulphate paste with suitable
gelling agent such as sodium stearate. Since they have to be stored in
collapsible tubes or jars, they should have thick consistency.

Formula 10

Sodium lauryl sulphate 20.00 gm
Coconut moneethanolamide 1.00 gm
Propylene glycol monostearate 2.00 gm
Stearic acid 5.00 gm
Sodium hydroxide 0.75 gm
Water 71.25 gm
Perfume q.s.
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Formula 11
Sodium lauryl sulphate paste 47.0 gm
Oleic acid 20.0 gm
Triethanolamine 10.5 gm
Water 22.5 gm
Perfume q.s.
Preservative g.s.
Colour q.s.

Mix water, oleic acid and sodium lauryl sulphate paste and heat to
60", Slowly add triethanolamine with continuous stirring. Add per-

fume after cooing to 35°C.

Formula 12
Miranol

15.0 gm

Triethanolamine lauryl sulphate (40%) 25.0 gm

Coconut diethanolamide 10.0 gm
Methocel (Methyl cellulose) 1.0 gm
Water 49.0 gm
Perfume q.5.
Preservative q.s.
Colour q.s.
Mix miranol, triethanolamine lauryl sulphate and coconut diethanol-
atmide with heat. Add methocel and colour with water to make a viscous
(meparation. Mix this with the previous mixture with continuous stirring.

Aild perfume after cooling to 35°C.

OIL SHAMPOOS
01l shampoos basically consist of detergents made of sulphonated
wils, They have good cleansing ability to remove dirt and oil from the
litir bat, they do not form foam. Sulphonated vegetable oils are made by
tienting vegetable oils with sulphuric acid or other sulphonating agents,
wiul are good detergents.

Formula 13

Sulphonated olive oil 16.0 gm
Sulphonated castor oil 16.0 gm
Water 68.0 gm
Perfume g-S.
Preservative q.s.
Colour q.s.

Mix all the ingredients together. Colour and preservatives should be
dissolved in a small quantity of water. Perfume can be added last.



120 A HANDBOOK OF COSMETICS

MISCELLANEOUS SHAMPOOS
These are encompassing shampoos containing ingredients incorpo-
rated to achieve specific function along with cleansing action. Shampoos
can contain anti-dandruff agents, other medicinal agents like vitamins,
amino acids, protein hydrolysate, plant extract, antibacterial agents, etc.
and are expected to give additional effects apart from cleansing action.

ANTISEPTIC/ANTI-DANDRUFF SHAMPOOS
Formula 14

Sodium lauryl sulphate (paste) 25.0 gm
Stearic acid 7.0 gm
Sodium hydroxide 1.0 gm
Biosulphur powder 2.0 gm
Water 65.0 gm
Perfume q.s.

Preservative q.s.

Dissolve the sodium hydroxide in a small quality of water with
heating at 75°C. Add biosulphur to the sodium hydroxide solution.
Take sodium lauryl sulphate and stearic acid together and mix with
heating at about 60°C and then add to the aqueous solution. Stir and
cool and add perfume and preservative.

Formula 15
Triethanolamine lauryl sulphate 14.0 gm
Lauric monoethanolamide 1.5 gm
Hexachlorophane 0.5 gm
Water 84.0 gm
Perfume q.s.
Colour q.s.

Prepare by simple mixing process.

Formula 16
Selenium disulphide 2.5 gm
Bentonite 5.0 gm
Sodium lauryl sulphate (paste) 40.0 gm
Water 52.5 gm
Perfume q-s.

First disperse selenium disulphide evenly in bentonite. Mix sodium
lauryl sulphate with water with heating and stirring to a temperature of
about 90°C. Add part of this detergent mix to the selenium disulphide-
bentonite dispersion with stirring to get a homogeneous mixture. Add
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this 10 rest of the detergent mix with continuous stirring. Cool to 40°C
ad add perfume. Addition of perfume is optional.

Formula 17
Thymol 0.05 gm
Menthol 0.10 gm
Camphor 0.10 gm
Triethanolamine lauryl sulphate 50.00 gm
Water 49.75 gm
Perfume q.s

Mix thymol, menthol and camphor together. Add perfume and mix a
ammll amount of detergent with stirring. Continue the addition of
elergent with gentle stirring. Add water to volume.

Evaluation of Shampoos

Shampoos, before releasing to the market, must be tested for their
antety on application, to the skin and eyes. General tests for identifica-
Hun of ingredients and quantity of each ingredient should be carried out
by proper chemical analysis. Some other specific tests are done.

(1) Various physical properties and performance characteristics
ahould be studied. These are foam formation and foam stability, rheol-
ugy. ol the products, nature of foam, effect of the shampoo on the hair
and its characters etc.

I'srformance and character of the foam can be studied by stirring the
fismim in a specially designed device, and by adding selected soil such as
lanolin, mineral oil, vegetable oil or dirt to foam and studying their
siledt

l:Ifect on the hair can be studied by half-head technique, where half
wf the hair. is shampooed, the other half is used as control, and compar-
Ing the two parts by observation and by combing and other process.

(2) Effect on skin and eyes : This can be done by applying it on
animals. Irritation on skin can be studied by applying it on skin and
ohserving the effects on skin.
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Hair Tonics

Hair tonics, whether their therapeutic action is real or not, occupy a large
market today. They claim action against a variety of disorders such as
dandruff, alopecia or baldness, seborrhoea and the like. Dandruff can be
controlled by using a 0.25% solution of a cationic surfactant or selenium
sulphide or other selected substances dissolved in water. Seborrhoea can
be lessened by removing oily secretions by rubbing hair daily with an
alcoholic lotion. Baldness, according to science, cannot be cured by any
external application on the head. But massaging on the scalp can
enhance the blood supply to the scalp and the hair growth. But several
tonics claim to grow hair on bald heads. People have suspicion about
these products but still demands are there.

Loss of hair is a natural phenomena of the cyclic activity of the hair
follicle. ~ Germinal matrix becomes inactive during the resting phase
appearing after the growing phase. Eventually hair becomes detached
and moves up the follicle and falls out. This normal loss, if little higher,
makes the people use hair tonics or hair lotions. When this loss is not
replaced by new hair, baldness starts. Baldness can occur due to any of
the three reasons hereditary, presence or increase of male sex hormone,
and disease of the scalp. Some dubious products are marketed to cure
baldness.

Another new type of products have got the attention of the people.
They are termed as hair conditioners mainly used by women, to repair
the damage done to the hair by excessive use of other hair treatment
preparations or shampoos.

An ideal hair tonic should have the following ingredients:

(1) A counter irritant to improve supply of blood to the dermal

papillae.

(2) Vitamins and sulphur-containing amino acids for biosynthesis of

keratin.

(3) Antiseptics for control of dandruff and seborrhoea.
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(1) Optionally it can also contain conditioners.
(3) Should not damage scalp or hair.

Hair tonics have been made for dry scalps or for oily scalps. Those
lw oily scalps are designed to correct the oily condition and are alkaline.
Foi dry scalps the preparations contain substances to supplement oily
dhariscter of the scalp.

Materials

Virious raw materials have been suggested and are being used in hair
tohles: -~ Some of these ingredients help to maintain the scalp in good
swmitition.  Some other ingredients are used to enhance the appearance of
e hiis

Fxeept in case of oily preparations as tonic, normal vehicle for the
Balr tonics is industrial methylated spirit diluted with water. Alcohol
#afl he used in concentration range from 10-95% as required. It acts as a
salvént for removal of a fatty acid-protein complex from the hair.
Aléohol is not recommended in high concentration as it can cause
huehkdown of the protein.

liopropyl alcohol can replace alcohol as vehicle but it has a strong
pngent odour. Glycerine in 2-5% is also incorporated to get emollient
andlubricating effects. It also helps as cosolvent.

Several rubefacient drugs are recommended to incorporate in hair
bl 1o stimulate hair growth. * Vasodilators are also incorporated
fswindays.  But the massaging done to apply such tonics also helps in
stimiilating hair growth as it increases temperature and localized circula-
ol Some of the active constituents used are cantharides, pilocarpine,
fEnine, ammonia, rosemary oil, acetic acid, capsicum, resorcinol, sali-
e¥lle icid, sulphur, cholesterol, mercuric chloride.

Cholesterol has been reported to have an effect on the activity of the
seliweous plands and hair formation. As it is water-insoluble and has
suifie dolubility in alcohol, cholesterol can easily be dissolved in alcohol
ul ligh' concentration. However, if alcohol concentration is low, a
solubilizing agent like cetomacrogol, emulsifying wax, needs tc be

fearporated.  Polyoxyethylene condensation product of wool wax
alinhiols can also be used as solubilizers.

Cadtor oil, lanolin condensation products or wool wax alcohol
similensation products are used as oily material for hair dressing.

“Mher important substances used in hair tonics are vitamin F,
vWmnin E, pantothenic acid, biotin (vitamin H), protein hydrolysation

prosducts and nucleic acids.

%
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The idea of using these substances is that either growth or structur
and rigidity of the hair will benefit by using them on scalp and 1
contact with keratogenous zone or the tissue surrounding the hair papilla
or germinal matrix. Vitamin F is the mixture of unsaturated fatty acid
including linoleic, linolenic and arachidonic acids and they help
treatment of skin irregularities and in hair preparations. For protein
hydrolysate proteins of leather, skin, gelatin, hair are treated with acids
alkalis or enzymes and the products are used.

Several anti-dandruff materials like sulphur, cationic surfactant:
selenium sulphide, cadmium sulphides are also used in hair tonics o
lotions.

(1) Resorcinol : Resorcinol and its monoacetate have powerlul
antiseptic properties and are therefore used in anti-dandruff preparation:
They are less toxic than phenols. Large doses of resorcinol are howevei
toxic, due to the formation of methaemoglobin. It is absorbed througl
skin, especially injured surfaces. Due to these reasons, it is not much
used in tonics.

(2) Beta naphthol (beta hydroxynaphthalene) : It is a powerful
antiseptic, slightly soluble in water (0.1%). Boric acid increases i3
solubility.

(3) Natural extracts quinine : Being a poison to all forms of living
matter, it helps in keeping the scalp sterile and stimulates it by_friction

(4) Capsicum : Capsicum consists of the dried ripe fruits of capsi
cum and contains a crystalline colourless pungent substance called
capsaicin. Its tincture is used in tonics.

(5) Cantharides : Dried “Cantharis vesicatoria” contains a crystal
line lactone cantharidin. It is used for its irritating, stimulant propertics
on the scalp.

(6) Vitamins and unsaturated acids are also used in conjugation
for their hair growing properties.

Preparations
Formula 1
Fowler's solution 16.00 gm
Sulphonated castor oil 10.00 gm
Resorcinol monoacetate 1.50 gm
Perfume 0.25 gm
Alcohol 72.25 gm
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Formula 2
Betanaphthol
Alcohol (90%)
Water
Glycerine
Perfume

Formula 3
Borax
Quinine arsenite
Glycerine
Formaldehyde
Alcohol
Chloroform
Water
Perfume

Formula 4
Chlorothymol
Tincture of capsicum
Quinine arsenite
Benzoic acid
Alcohol
Water
Perfume

Formula 5
Pilocarpine nitrate
Quinine hydrochloride
Glycerine
Alcohol
Water
Perfume
Preservative

Formula 6
Cholesterol
AIcohol.
Cetomacrogol
Water
Perfume
Preservative

2.0
50.0
48.0
10.0

q.S.

2.0
0.1
3.0
03
4.0
7.0
83.35
0.25

0.1
3.0
0.1
0.3
40.0
56.3
0.2

0.05
2.00
5.00
5.00
89.75
q.s
q.s.

0.5
25.0
1.0
73.5
q.s.
q.s.

gm
gm
gm
gm

gm
gm
gm
gm
gm
gm
gm
gm

gm
gm
gm
gm
gm
gm
gm

gm
gm
gm
gm
gm

I'he preparation can be made by simple solution technique.

gm
gm
gm
gm
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Formula 7
Calcium pantothenate 0.5 gm
Glycerine 3.0 gm
Alcohol 27.5 gm
Water 69.0 gm
Perfume q.s.
Preservative g.s.

Lactic acid (to adjust pH 5.0-6.0) qg-s.

Formula 8
Protein hydrolysate 1.0 gm
Glycerine 2.0 gm
Calcium pantothenate 0.2 gm
Alcohol 25.0 gm
Water 71.7 gm
Perfume g.s.
Preservative q.s.

Lactic acid (to adjust pH 5.0-6.0) q.s

Formula 9
Salicylic acid 0.2 gm
Resorcino! 0.2 gm
Oley! alcohol 20.0 gm
Alcohol 79.6 gm
Perfume q.s.

Formula 10
Salicylic acid 0.2 gm
Precipitated sulphur 3.0 gm
Glycerine 0.3 gm
Alcohol 10.0 gm
Water 86.5 gm
Perfume q.s.
Preservative q.s.

Conditioners

Conditioners are used after shampooing the hair, to render the hair
more lustrous, easy to comb, and free from static electricity when dry.
They are also used to improve damaged hair. Hair may be damaged by
excessive use of bleaches and permanent waves. Conditioners are
usually based on cationic detergents and fatty materials like lanolin or
mineral oil.
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Formula 11
Stearyl alcohol 0.6 gm
Glyceryl monostearate 0.2 gm
Sodium chloride 0.2 gm
Benzalkonium chloride 1.5 gm
Water 97.5 gm
Colour q.s.
Perfume qg-s.
Formula 12
Stearyl dimethyl benzyl ammonium chloride 5.0 gm
Ethylene glycol monostearate 2.0 gm
Cetyl alcohol 3.0 gm
Water 90.0 gm
Perfume q.s.
Preservative q.s.

Hair oil : This is widely used by the people for nourishment and care
of hair. - Variety of hair oils are available in the market. Some are pure
il like coconut oil etc. Others normally contain some important ingre-
dients dissolved in oil.

Evaluation

As in any other cosmetic products, these products should also be
svaluated for the contents estimation and their identification. Also some
uilier tests are required to be done according to purpose.

(1) Antiseptic property : This can be done by in vifro antimicrobio-
lopical tests against some specific organisms using liquid or solid medium.

(2) Stability test : Stability of the products and of the ingredients
must be studied particularly effects of heat, light etc. It is well known
that most of the phenolic materials will discolour on exposure to light
and thus may make fair hair dark, particularly in the presence of traces
of alkali or soap. For stability study accelerated stability study may be

done.

(3) Sesitivity test : Some of the ingredients, like antiseptics, may
giise irritation, sensitization or photosensitization of the skin. So, these
ahould be tested and can be done by patch test, either open or occlusive.
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Hair Colorants

Hair colorants, or hair dyes as they are popularly known, occupy a large
market today. They are used either to hide gray hair or to change the
colour of the hair by individuals, either at home or at hairdressing
saloon. Colouring of hairs, eyebrows and eyelashes is not new and
practised from earliest antiquity but in crude form. A naturally occur-
ring colouring agent kohl, containing lead sulphide, was used by Egyptian
women to give a black colour to the hair, eyebrows and eyelashes.
Further, several other plants were also identified and used for colouring
of hair, eyebrows and eyelashes. Henna to obtain auburn tints, lysimachia
for imparting blond tint, corisson to dye the hair black, are notable
examples. Extract obtained by boiling ophouys, the eyebrow plant, in
oil was used to impart blackness to the hair. Over the time lot of
changes occurred and presently various types of dyes are available to
impart intended colour and shades.

An ideal hair dye should have the following characteristics:

(1) It should not be toxic to the skin or hair and should not impair

the natural gloss and texture of the hair.

(2) It should not be dermatitic sensitizer.

(3) The colour that it imparts to the hair must be stable to air, light,

water and shampoo.

(4) Should be easy to apply.

The important factors to be considered while selecting a dye are its
molecular size and its pH. The keratin lattice structure of hair does not
permit the penetration of molecules much larger than ethylene glycol.
At high pH, hair may swell and absorption may be enhanced. But it
may cause irreversible damage to hair. Most dyes are small molecules
and thus penetrate hair easily.

These days hair colorants may be classified into following categories:

(1) Temporary colorants
(2) Semi-permanent colorants
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(3) Permanent colorants
(4) Lighteners or bleaches

(1) TEMPORARY COLORANTS

: I'hese dyes or colorants impart colour to the hair for a short time.
1liey are washed off during the first shampoo. They offer the advantage
that the user is allowed to experiment. Early examples of temporary

sulorants can be the practice of rinsing hair with either vinegar or lemon
julve ufler shampooing with soap. These were used before the develop-
ienl 0f shampoo based on synthetic detergents. Soap which remains on
the hair has a dulling effect and rinse was considered to give effect as a
teaull of neutralizing the alkali. Same effect was obtained when rinsed
with a solution of citric or tartaric acid. Present-day temporary colorants
ate hased on this principle and consist of a mixture of a suitable dyestuff
with an acid either in powders or in liquid forms.

I‘owder products are simple mixture of dyestuff with citric acid or
tartaric acid in a sachet or capsule. To use, the contents of the package
is issolved in about half a pint of warm water and the solution poured
vepentedly over the wet hair immediately after shampooing. Absorption
ol dyestuft takes place from the solution on to the hair cuticle but no
peneliation to the cortex or medulla. The dye can easily be removed by
shampooing. Various shades can be created by this process like blue,
jrink, light golden or auburn shades.

Ihysc preparations may also be applied in a transparent polymeric
material as sprays. They may also be formulated with soaps, shampoos

aiil waxes and used as crayons for temporary colouring. pH of the
solulbion preparation is adjusted at about 5.0.

POWDER

Formula 1
Certified colour 5.0 gm
Tartaric acid 95.0 gm

RINSE SOLUTION

Formula 2
Acid dyestuff 6.0 gm
Alcohol 10.0 gm
Acetic acid (30%) 10.0 gm
Water 74.0 gm
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Formula 3
Acid dyestuff 6.0 gm
Alcohol 10.0 gm
Acetic acid 40.0 gm
Water ' 44.0 gm
CRAYON
Formula 4
Colour 6.0 gm
Stearic acid 14.0 gm
Triethanolamine 7.0 gm
Glyceryl monostearate 4.0 gm
Beeswax 42.0 gm
Paraffin wax 9.0 gm
Microcrystalline wax 9.0 gm
Coconut diethanolamine 7.0 gm
Perfume q.s.

In shampoo type preparations 0.5 to 2.0% of the dyestuff can be
incorporated depending on the colour effect required.

(2) SEMI-PERMANENT COLORANTS

These colorants give a stronger coloration to the hairs and can
withstand six to eight subsequent shampoos although some of the colow
is removed during each shampoo. These are made of dyes having
smaller molecules which penetrate the hair easily. These are morc
preferred by the professional hairdresser and the home user as they arc
easy to apply and have less risk of damage to hair and skin in compari
son to permanent dyeing process.

These colorants are mainly based on basic dyestuffs of nitro-amino
dyes. The most important nitro dyes are picramic acid (2,4-dinitro-6
aminophenol) and 4-nitro-1-2-phenylene diamine. These dyes are usually
red or yellow. Brown dyes are normally larger in size and do nol
penetrate easily. Therefore, in order to get a brown shade, blue is mixed
with red and yellow. Anthraquinones, e.g. 1,4-diamino anthraquinone,
give blue colour and are sufficiently small in size. To achieve the
optimum dyeing effect of a particular dyestuff the following factors must
be considered—

(a) Water solubility

(b) The composition of the vehicle or base

(c) Effect of pH of the medium

(d) Effects of diluting solvents on the dye and basic composition
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A low-water soluble dyestuff, like nitro-amino type, does not produce
antiglactory colouring when applied in an ionic surface-active agent. In
anch a case incorporation of 2-5% of an alkylolamide will increase the
elteet of dyestutf. Basic dyestuff can also colour the hair by absorption
elfeet when they are applied in a cation effective vehicle. In several
vises a mixture of anionic and/or non-ionic surface active agents with a
siion active dye is used to get a semi-permanent colouring by forming
afion-cation colour complexes.

Colour complexes can be formed by any of the following processes:

(1) Mixing an anionic surfactant with a solution of basic dyestuff.

(b) Mixing a cationic surfactant with a solution of a anionic dye-
stuff.

(¢) Mixing an anionic surfactant with a solution of a dyestuff con-
taining a cationic surface-active agent.

Normally these preparations are applied to dry hair after cleaning
with shampoo and kept for about 30 minutes to allow maximum absorp-
tion of colour. The hair is finally rinsed with warm water, or with
shwmpoos if necessary, to remove excess colour. Some illustrative
lormulac are mentioned below.

Formula §
Quaternary ammonium compound 12.0 gm
Anionic surfactant 9.6 gm
Lactic acid 4.8 gm
Alkylolamide 12.0 gm
Dyestuff 1.2 gm
Water 60.4 gm

Dissolve the dyestuff in a mixture of the alkylolamide and anionic
aurlace-active material. Separately dissolve acid and quaternary ammo-
nium compound in the water and add gradually to the colour solution
while stirring.

Formula 6
Quaternary ammonium compound 12.0 gm
Nonyl phenol ethyleneoxide condensate 9.6 gm

Lactic acid 4.8 gm
Coconut diethanolamine 12.0 gm
Dyestuff 1.2 gm
Water 60.4 gm
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Dissolve the dye in noryl phenol ethleneoxide condensate and coco-
nut diethanolamine. Dissolve lactic acid and quaternary ammonium
compound separately in water and add this slowly to the dye solution
with stirring.

(3) PERMANENT COLORANT

Permanent colorants are colouring preparations which are generally
accompanied by a chemical process. Permanent colorants can be used to
intensify the natural colour or completely change the hair colour. They
can also be successfully used to give a shade near to the natural colour
of the hair. These are also used to give a dramatic effect. Permanent
colorants are either of vegetable origin or salts of heavy metals. But
most preferred or of commercial importance are the oxidation dyes based
on synthetic organic chemicals.

Oxidation dyes such as p-phenylene diamine, p-tolulenediamine are
used as permanent dyes. They are first converted to quinine-diamine
which is colourless and small in size. These penetrate the hair and form
molecules of increasing size and colour. These polymers are very
difficult to remove and the dyes remain permanent.

These dyes also cause some toxicity to hair and skin. Toxicity of
such dyes is due to the p-phenylenediamine and not due to any inter-
mediates. Patch test should be done on small area of skin before every
application.

Phenols such as resorcinol, pyrogallol may be used to modify the
shades. The main ingredients of a formulation will be of—
(a) Base : Solution, emulsion, gel, powder, shampoo.
(b) Dye : Oxidation base
(¢c) Alkali : Ammonia
(d) Antioxidants : Ammonium thioglycolate

(1) Vegetable Dyes

The most important vegetable dye is ‘Henna’. It contains dried
powdered leaves of Lawsonia alba, Lawsonia spinosa and Lawsonia
inemis.

Lawsone (2-hydroxy-1,4-naphthaquinone, the main ingredient) is solu-
ble in hot water and in a pH of 5.5 acts as an effective dye. The
powdered henna is made into a paste with hot water, suitably acidified
and applied on the head. It is kept for the required amount of time.

1 5
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Henni has no local or systemic toxicity and shows no sensitization.
{i= wolour is deposited in the hair shaft unlike metallic dyes which coat
e hair shaft. Its main disadvantages are that it is messy, produces
veliliah shades and dyes the finger nails also. Apart from its use as dye,
fennn may be used in rinses.

HENNA RINSE

Formula 7
Henna leaves (coarsely ground) 10.00 gm
Alcohol 44.00 gm
Water 45.75 gm
Perfume 0.25 gm
Ihe leaves are boiled in water and then the mixture is allowed to
“tainil for a few hours. It is strained to remove the leaves and alcohol
aiil perlume are added.
Addition of pyrogallol and metallic salts may be used to produce a

sanpe of colours with henna. But this may prove toxic if applied on
hiaken skin,

LIGHT BROWN

Formula 8
Henna powder 90.0 gm
Pyrogallol 5.0 gm
Copper sulphate 5.0 gm
DARK BROWN
Formula 9
Henna powder 83.0 gm
Pyrogallol 10.0 gm
Copper sulphate 7.0 gm
BLACK
Formula 10
Henna powder 73.0 gm
Pyrogallol 15.0 gm
Copper sulphate 12.0 gm
CAMOMILE

I'his consists of the flowers of Anthemis nobilis and Matricania
dhimmomillae.  The active ingredient is 1,3,4-trihydroxyﬂavo.ne or
aspigenin.  The flower heads are applied in the form of a paste in hot
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water along with kaolin. It may also be used as hair brightening rinses
A typical formula is—

Formula 11
Camomile flowers 10.00 gm
Alcohol 44.00 gm
Water 45.75 gm
Perfume 0.25 gm

Formula 12
Powdered henna leaves 18.200 gm
Powdered camomile flowers 5.820 gm
Pyrogallic acid 0.150 gm
Citric acid 0.073 gm
Alcohol 2.200 gm
Glycerine 0.730 gm
Water 78.827 gm

(2) Metallic Hair Dyes

Colours caused by metallic compounds such as lead acetate are either
due to sulphides formed by sulphur in the keratin or due to metallic
oxide formed by reduction. The hair shaft is coated with a dull, metallic
sheen, leaving the hair brittle. The main compounds used for this
purpose are lead acetate, bismuth citrate, silver nitrate.

(a) Lead dyes : Lead dyes are generally based on solutions of lead
acetate and it is considered that the reducing action of keratin forms the
insoluble lead salts. The coloration process is slow and gives an illusion
of restoring of natural colour. The rate of colouring is dependent on
concentration of lead and influenced by air and light.

Lead acetate is normally used in combination with precipitated sul-
phur or sodium thiosulphate.

Formula 13

Precipitated sulphur 1.3 gm
Lead acetate 1.6 gm
Glycerine 9.6 gm
Water 87.5 gm

The shades produced depend on the concentration of lead used. It is
relatively non-toxic.

(b) Bismuth dyes : They also produce a range of colours from
blond to dark chestnut.
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Formula 14
A. Bismuth citrate 50.0 gm
Water 50.0 gm
BB. Sodium thiosulphate 6.0 gm
Water 94.0 gm
Ammonium hydroxide g.s.

(¢) Silver dyes : The hair is first treated with an aqueous ammonia-

vl wolution of silver nitrate. After a short while, a solution of pyrogaliol
I= applicd. The proportion of silver may be reduced for lighter shades.
A pieenish black colour is produced, which stzins skin too.
Formula 1%
Solution 1
Silver nitrate 5.0 gm
Ammonium nitrate 3.0 gm
Water To 100.0 gm
Ammonium hydroxide q.s.
Solution 2
Pyrogallol 40 gm
Alcohol 46.0 gm
Water 50.0 gm

Salts of copper, nickel and cobalt may be addzd to modify the colour.

Formula 16
Lead acetate 0.5 gm
Sodium thiosulphate 1.5 gm
Glycerine 8.0 gm
Alcohol 10.0 gm
Water 80.0 gm
Perfume gq.s.
Formula 17
Lead acetate 0.6 gm
Sodium thiosulphate 1.2 gm
Propylene glycol 10.0 gm
Water 88.2 gm
Formuia i8
Precipitated sulphur 2.0 gm
Lead sulphate 1.0 gm
Propylene glycoi 10.0 gm
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Alcohol 10.0 gm
Water 77.0 gm

Oxidation Hair Colorants

These are the most important group of permanent dyes but slowly
have been replaced by semi-permanent dyes. The oxidation dyes aic
based on synthetic organic chemicals like paraphenylenediamine and
paratolulenediamine. The principle of dyeing is to add necessary oxida
tion end product, an azine dye, which reacts with keratin to form
insoluble azine derivatives and consequently gives a permanent colora
tion. To improve the stability of the dye to the effect of light and wea
and to obtain certain specific colours some other materials are used as
modifiers along with the main dyestuff. They are resorcinol, pyrocate
chol, chlorohydroquinone, pyrogallic acid, diamino-anisidine, etc.

(4) LIGHTENERS OR BLEACHES

Lighteners or bleaches are also discussed here as they alter the colou
of the hair. These preparations can also be termed as decolouring
preparations because they lighten or remove the natural colour.

The colour of the hair is due to the melanin which is produced in the
living cells of matrix of the follicle and then distributed in the dead
keratinized cortex and cuticle. So, the bleaching process is modification
or lightening by destruction of the melanin by some chemical reactions

Though metallic and oxidation dyes or camomile extract may lighten
dark hair, but strong bleaching effect is not possible by using thesc
substances. This can be done by treating with oxidizing agents like
alkaline hydrogen peroxide, permanganate solutions etc. After bleaching
normally the hair is rinsed with blue solution to give it a better appear
ance.

The bleaching effect is produced by the oxidation effect of the
oxygen released by the action of alkali on the oxidizing agent hydrogen
peroxide. During this oxidation sulphur linkages of the hair get dam
aged. Extent of damage is dependent on the time of exposure of the hai
to the bleaching agent.

As temporary colouring of hair is also in demand, this is done
preferably after bleaching the hair and making the colour light, so that
any shades of colour can be imparted easily. Dyes, particularly lighter
shade, can be applied better on bleached hair than darker hair. Carc
should be taken not to damage the hair shaft while treating with alkal:
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anlution. As some substances of hair are soluble in alkali, treatment
with alkali for longer time makes the hair soft and gelatinous when wet
and makes the combing difficult. To prevent damage to the hair several
workers suggested addition of additives, like proteins, which can be
invorporated into the bleaching preparations or pretreated before bleach-

g

Malterials

Ihough permanganate solution is recommended for bleaching pur-
pose but application of it can cause serious damage to the hair if any
yistake is made in application. Alkaline hydrogen peroxide solution is
mare preferred. For domestic use 3-4% peroxide solution is suggested
it for professional application 5-6% solution can be used for faster
Wlenching. Further higher concentrations can damage the hair. Nor-
mitlly suitable stabilizing agents, such as acetanilide, diluted acids,
ammonium bisulphate are incorporated in hydrogen peroxide solution to

atibilize it. As presence of various metals causes damage to the hair,
swuestering agent EDTA may also be added to the preparation. Choles-
tetol, lanolin derivatives, fatty alcohols or other hair conditioning
substances are incorporated in the hydrogen peroxide solution to have a

hetter appearance of the hair.

Before application, ammonia is added for faster degradation of per-
onide and better bleaching effect. This also softens the hair. As
Ienched hair never regains colour, so in subsequent bleaching only
ficahily grown hair is required to be bleached.

Ihe products are marketed in powder, paste, and solution forms.
Powder preparations contain inert materials such as kaolin, magnesium
vathonate mixed with peroxide and ammonia to achieve better control in
the application to the hair. Also there are substances which when mixed
provide ammonia and active oxygen. Mixture of magnesium peroxide
sl sodium perborate is such an example. Sodium perborate, sodium
peroxide when mixed with water produce alkaline hydrogen peroxide.

Formula 19
Ammonium bicarbonate 20.0 gm
Ammonium bisulphate 10.0 gm
Light magnesium carbonate 50.0 gm
Light calcium carbonate 20.0 gm

I'his powder mixture is to be mixed with hydrogen peroxide solution
betore use.
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Formulia 20

Ammonium persulphate 20.0 gm
Ammonium bicarbonate 3.0 gm
Ammonium bisulphate 3.0 gm
Sodium perborate monohydrate 2.5 gm
Calcium carbonate (light) 20.0 gm
Magnesium silicate 51.5 gm
Formula 21
Ammonium persulphate 20.0 gm
Sodium percarbonate 20.0 gm
Ammonium bicarbonate 3.0 gm
Sodium perborate monohydrate 2.5 gm
Magnesium carbonate (light) 54.5 gm

The preparations are prepared by mixing all the ingredients except
oxidizing agent, sodium perborate monohydrate, which is mixed slowly
with base afterward. The products are to be mixed with water before
use.

Liquids and Paste Bleaches

Normally these preparations are marketed in two containers one
containing stabilized hydrogen peroxide solution and the other the acti-
vator. Before use they are mixed in one part of activator and 4 parts of
hydrogen peroxide solution and applied.

Formula 22(i)

Oleic acid 454 gm
Alcohol 18.3 gm
Ammonium hydroxide solution 227 gm
Triethanolamine 13.6 gm
Perfume “+ q.s.

Formula 22(ii)

In hydrogen peroxide solution for preparation (i) dissolve the per-
fume in alcohol and add oleic acid. Mix thoroughly. Add ammonium
hydroxide solution slowly with continuous stirring. Finally add trieth-
anolamine. '

Formula 23

A. Carbopol 934 2.0 gm
Hydrogen peroxide solution (acid stabilized) 88.0 gm
B. Triethanolsamine solution {10% in water) 10.0 gm
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DMisperse the carbopol in the peroxide with vigorous stirring. Allow
tie stand for 20 minutes. Then add solution of triethanol amine and
aljust pHl to 5.5.

Formula 24
Hydrogen peroxide solution 80.0 gm
Stearyl dimethyl benzyl
ammonium chloride 1.0 gm
Water 19.0 gm
pH to be adjusted to 5.5

Ihssolve the second component in water. Then add hydrogen perox-
i solution slowly. Adjust pH to 5.5.

Hatr Dye Removers

I'hough permanent hair dye is applied to have a stable colour which
will be difficult to remove, but sometimes users may want really to
temove it for various reasons or to have a lighter shade. One method of
venioval can be using hot vegetable oil. First vegetable oil is applied to
vover (he hair properly. Then the strands of hair are passed through a

hieated iron marcel or comb and then rubbed with towel. Vegetable
estiact dyes and lead dyes can be easily removed by this technique.
atlver colour and copper colour are very difficult to remove by this
method.  Oxidation dyes cannot be removed by this.

lurkey red oil can be used to remove dyes and is also advantageous
a3 some other additives can also be incorporated to help in removal of
[ lllHHl

Chemical reagents can also be used as artificial dyes. Metallic dyes
al€ not removed by chemical reagents as it may cause a violent produc-
finn of heat which may damage hair and scalp. Oxidation dyes can be
tenoved by treating with reducing agents such as sodium hydrosulphite,
suilium formaldehyde sulphoxylate, sodium thiosulphate, sodium
dithionate solutions. These are used at 5% concentration. Hydrogen
fetoxide solutions in 5-6% strength can be useful for lighter shades of

usidation dyes but not for dark shades. Most of these substances are
Weed in acidic solution but sodium formaldehyde sulphoxylate is used as
wankly ammoniacal solution.
Ihe following formula is a representative preparation and can be
geedl to remove silver colours.
Sodium thiosulphate 5.0 gm
Sulphuric acid 2.0 gm

Water 93.0 gm
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Evaluation

As hair colorants can cause sensitization of skin or can produce toxic
effects, it is imperative to do tests for this apart from normal quality test
for ingredients and their quantity.

(1) Sensitization test : This can be done on the animal skin by
applying dyestuff or the preparation and observing the effect on the skin.
If necessary, histopathological study can be done of the related tissues ot
cells when applied.

(2) Long-term toxic effect : This is also necessary to evaluate the
long-term effect. This can also be done on animal.

CHAPTER-11

Hair Grooming Aids

Hair is an important component of overall appearance of a person
whether a man or woman. However clean or well-dressed the person
may be, untidy hair will give a messy overall impression. So, hair
prooming aids are important group of cosmetics and are used by both
men and women to keep the hair in order for good looking and also to
enhance overall appearance. Setting or control of hair is more important
(v many men than the glossy hair. Men's products are mainly based on
uic of oils, fatty materials or resins. Women's emphasis is on both
requirements.

Various products are marketed as hair grooming aids. They include
brilliantines, hair oils, hair creams, hair dressings, hair lacquers or
spritys, hair lotions. Their compositions vary but basically they are used
for setting of hair and improve the appearance. They can be all called as
decorative preparations.

Some hair grooming aids are very similar to emollient preparations
and produce natural appearance and gloss by compensating the loss of
waler and fat in the hair shaft. Other preparations additionally contain
fixer, biological substances that affect the hair papillae, antiseptic agents.
I"'reparations such as setting lotions soften the hair and fix it in position
#s it is dressed. Many of the commercial products have multiple
functions.

Various hair grooming aids which are discussed in this chapter are
untegorized according to their compositions.

(1) Brilliantines and hair oil
(2) Hair setting lotions

(3) Hair creams

(4) Hair lacquers or sprays

141
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(1) BREILLIANTINES AND HAIR OILS

These products are mainly based on wax and oils. Depending on the
consistency they may be classified into the following products—
(a) Hard : Stick brilliantine
(b) Soft : Brilliantine
(c) Liquid : Hair oils, liquid brilliantine
These preparations completely adhere to the hair surface and hold the
hair in position and make them lustrous. The oily or waxy materials,
which are used, make the hairs tacky and surroundings of one hair
adhere with that of other hairs and keep the hair down by increased
weight of adhering materials. They can also act by covering the hair by
thin layer and thus neutralizing the electrostatic charges generated on
hair by shampooing and/or combing which makes a repulsion among
hairs and makes them look ruffled. More viscous the preparation, the
fixative effect will be more. However, too tacky preparations will also
attract dirt and dust. Thus the preparations should be just tacky enough
to hold the hairs.

Substances which are used to get tackiness are petrolatum, beeswax,
animal fats, castor oil, coconut oil, high viscosity mineral oils. Incorpo-
ration of paraffin waxes, spermaceti, low-viscosity mineral oils, isopropyi
myristate lowers the tackiness.

Originally preparations containing mineral oils and waxes were termed
brilliantine and those with animal and vegetable fats were called as
pomeds. This differentiation is no more used presently.

Application of the oily material should be in thin layer and of even
nature to get the glossiness. Suitable oil soluble perfume should be
added. Preservatives and antioxidants are also required to incorporate,
particularly in preparations containing vegetable or animal oils. Colour
can also be added optionally.

SOLID BRILLIANTINE

Formuia 1
Petroleum jelly 90.0 gm
Paraffin wax 10.0 gm
Perfume q.s.
Preservative g-s.

Melt the wax. Add jelly and mix it at about 70°C. Add perfume and
preservative after cooling.

thil HAIR GROOMING AIDS

Formula 2

Carnauba wax
Wheat germ oil
Petroleum jelly
Paraffin wax
Perfume
Colour
Preservative

143

5.0 gm
20.0 gm
70.0 gm

5.0 gm
q.s.
q.s.
q.s.

Melt the waxes at about 70°C and add oil and jelly. Mix thoroughly.
Adid colour, perfume and preservative after cooling.

BRILLIANTINE

Formula 3
Isopropyl myristate
Lanolin
Mineral oil
Sunflower oil
Perfume
Colour
Antioxidant
Preservative

24.0 gm
1.0 gm
55.0 gm
20.0 gm
q.s.
q.s.
q.s.
q.s.

Melt all oils and waxes together at 70°C and mix well. Add
perfume, colour, preservative, antioxidant after cooling.

HAIR OILS
Formula 4
Mineral oil
Isopropyl myristate
Perfume
Preservative

85.0 gm
15.0 gm
q.s.
q.5.

Take isopropyl myristate and mineral oil together and mix perfume.

Add preservative and filter.

Formula:- 5
Mineral oil
Acetoglyceride
Isopropyl myristate
Perfume
Preservative

75.0 gm
10.0 gm
15.0 gm
q.s.
q.s.

Mix all the ingredients together. Add perfume and preservative and

lilter.
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SPIRIT BRILLIANTINE

Formula 6
Isopropyl myristate 20.0 gm
Cetyl alcohol 2.0 gm
Toilet spirit 78.0 gm
Perfume q.s.
Preservative g-s.
Colour q.s.

Mix isopropyl myristate, cetyl alcohol and toilet spirit together. Add
perfume, colour and preservative.

(2) HAIR SETTING LOTIONS

For a long time hair setting lotions are in usg. These products can be
gum based, resin based or can be purely alcohol based lotions.

Gum mucilage-based lotions partly have been replaced by resin
lotions. These products, after application, dry to form invisible continu-
ous elastic film that keeps the hair firmly positioned. They do not
contain, normally, hair conditioners, nor do they impart gloss, but they
are excellent fixers of hairs.

Products of early stages mainly contained gum mucilage, alcohol and
alkali. The alkali rendered the hair shaft soft to help in setting. Alcohol
is used to help in quick drying. There are several gums in use.
Tragacanth, karaya, alginate, pectin are most popular ones. Acacia is
comparatively less popular.

Presently synthetic polymers or resins are also used and polyvinyl
pyrrolidone, polyvinyl alcohol, polyethylene glycols, dimethyl hydan-
toin-formaldehyde, resin are good as hair fixers. Castor oil and mineral
oils are incorporated as plasticizers to make the film elastic. Also water-
soluble or water-dispersible lanolin derivatives are useful for this purpose.
Humectants, like glycerol, sorbitol, help the film not to become too dry
and brittle. The products are normally coloured and perfumed and also
need preservatives as mucilage or resins are favourable for microbial
growth.

Some products are purely alcohol-based and basically alcoholic solu-
tion of perfume oil and can be coloured. But they are not very good to
hold or fix the hair. Sometimes some other additives are incorporated in
these preparations. They are tincture of capsicum and tincture of arnica
to enhance stimulating effect and antiseptic substances like
hexachlorophene, o-phenylphenol, quaternary ammonium compounds etc.
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Polyethylene glycol or its monofatty acid esters are also incorporated to
impart lustre and hold the hair in place.

HAIR SETTING LOTIONS

Formula 7
Tragacanth 1.2 gm
Alcohol 10.0 gm
Glycerine 5.0 gm
Water 83.8 gm
Perfume q.s.
Colour q.s.
Preservative q-s.

Dissolve preservative in glycerine. Mix tragacanth in the glycerine
and then add water. Add glycerine and mix it properly. Add colour and
perfume.

Formula 8
Tragacanth 1.5 gm
Glycerine 5.0 gm
Water soluble lanolin 2.0 gm
Cholesterol 0.1 gm
Water 91.4 gm
Perfume q.s.
Preservative q.s.
Colour q.s.

Dissolve the preservative in glycerine. Add cholesterol and traga-
viith to prepare a smooth paste. Mix water, water-soluble lanolin and
jerfume separately. Add this mixture to the tragacanth mixture with
vigorous stirring.

Formula 9
Polyvinyl pyrrolidone 2.00 gm
Carboxy vinyl polymer 0.60 gm
Triethanolamine 0.75 gm
Alcohol 10.00 gm
Water 86.65 gm
Perfume q.s.
Preservative q.s-

Dissolve polyvinyl pyrrolidone and preservative in alcohol. Disperse
the polymer in triethanolamine and then add water gradually with stir-
fing. Add the alcohol solution and perfume, mix properly.
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Formula 10
Polyviny! pyrrolidone : Vinyl acetate
copolymer (60:40) 1.00 gm

Isopropyl myristate 0.15 gm
Alcohol 70.00 gm
Water 28.35 gm
Perfume q.s.

Dissolve the copolymer in the alcohol with stirring. Add the isopro-
pyl myristate and perfume. Then slowly add the water with constant
stirring.

Formula 11
Dimethyl hydantoin-formaldehyde resin 2.0 gm
Alcohol 70.0 gm
Isopropyl alcohol 5.0 gm
Diethyl phthalate 1.0 gm
Glycerine 0.5 gm
Water 21.5 gm
Perfume g.s.
Dye q.s

Dissolve the resin in alcohol with stirring. Add the isopropyl alcohol
and diethyl phthalate. Add the perfume. Then add glycerine and water
with stirring.

Formula 12

Isopropyl palmitate 6.0 gm
Tween 20 3.0 gm
O-phenylphenol 0.1 gm
Alcohol (95%) 499 gm
Water 41.0 gm
Perfume q.s.

Colour qg.s.

(3) HAIR CREAMS

Hair creams can be either water-in-oil or oil-in-water type. Water-in-
oil type creams have more holding capacity than the latter and provide
better gloss to the hair.

Water-in-oil type creams impart nearly similar effect as anhydrous
products like brilliantine. Presence of w/o emulsifying agents helps in
stabilizing emulsion as well as proper distribution of oil phase to the
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hair. Appearance of hair is better than in case of brilliantine. These
¢reams are prepared by using calcium salts of fatty acids which produces
w/0 type emulsion. Also non-ionic surfactants like spans can also be
used to make w/o type creams. Other emulsifying agents can be used
ate wool alcohols, lanolin derivatives. These preparations are not much
stable. They can get separated easily, particularly with increased tem-
perature. But stability of creams made by using non-ionic surfactants is
hetter.  As, normally, the oil content is high in these creams they soil
glothes and are greasy in use. But when some specific non-ionic
surfactants are used the washing may become easier as washing with
witter converts the cream from w/o to o/w and is easily removed. The
stubility of the products is influenced by—

(a) Specific gravity of oil

(b) Proportion of oil and water

(c) Method of manufacturing

Normally 0.14% concentration of calcium hydroxide can be used.
lHowever, when higher concentration is required the solubility of calcium
hydroxide can be increased by incorporating saccharine and forming
vitlcium saccharate. Beeswax-borax combination can also be used for
mnking these creams. These creams can be stabilized by incorporating
zinc stearate. Viscosity can be increased by incorporating cetyl alcohol.

Oil-in-water type creams are less greasy and when applied make the
lair wetty as water is continuous phase. When water gets evaporated the
ol comes in contact with hair. They can be easily diluted with water
und can be well distributed on hair by wet comb. These preparations can
be made with very less amount of oil. Stearic acid and beeswax are used
aa emulsifying agent. But these creams make the hair dull as water is
vontinuous phase and oil is a dispersed phase. But fixative property is
good. These creams also contain humectant to prevent fast drying of
witer. Glossy effect appears only after evaporation of water. Oil-in-
water creams can also be made by triethanolamine stearate, glyceryl
monostearate, etc. In all these creams perfumes, colours and preserva-
fives are also incorporated.

WATER-IN-OIL TYPE CREAMS

Formula 13
Beeswax 3.5 gm
Mineral oil 37.5 gm
Paraffin wax 1.0 gm
Lime water (fresh) 58.0 gm
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Perfume q.s.
Preservative q.s.

Melt beeswax, mineral oil and paraffin wax together, but adding
gradually in increasing melting point, at about 70°C. Warm the lime
water and add slowly to the oil phase with continuous stirring. Cool
while stirring and add perfume when temperature is about 35°C.

Formula 14
Beeswax 4.0 gm
Mineral oil 37.5 gm
Petroleum jelly 5.0 gm
Zinc stearate 2.0 gm
Lime water (fresh) 51.5 gm
Perfume q-s.
Preservative q-s

Formula 15
Beeswax 4.0 gm
Mineral oil 325 gm
Petroleum jelly 2.5 gm
Sorbitan sesquioleate 2.0 gm
Borax 0.5 gm
Water 58.5 gm
Perfume q.s
Preservative q.s.

Melt first three components at about 70°C and add borax and sorb-
itan sesquioleate and mix properly. Mix borax with water, heat it and
add slowly with continuous stirring. Cool while stirring and add per-
fume when cooled to 40°C.

OIL-IN-WATER CREAM

Formula 16

Mineral oil 45.0 gm
Stearic acid 3.5 gm
Triethanolamine 1.5 gm
Water 50.0 gm
Perfume q.s.
Preservative g.s.

Heat mineral oil, stearic acid at about 70°C and add triethanolamine.
Add water while stirring. Cool and add perfume.
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Formula 17

Mineral oil 35.5 gm
Stearic acid 2.5 gm
Glyceryl monostearate 2.0 gm
Propylene glycol 4.5 gm
Triethanolamine 1.0 gm
Water 54.5 gm
Perfume q.s.

Preservative g.s.

Heat stearic acid and mineral oil together at about 70°C. Mix
glyveryl monostearate, propylene glycol (with dissolved preservative),
itiethanolamine and water and heat it to same 70°C and mix with first
ane with continuous stirring. Cool slowly and add perfume when the
tsimperature is at about 40°C.

Formula 18
Lanolin 25.0 gm
Cetyl alcohol 1.0 gm
Glyceryl monostearate 9.0 gm
Water 62.0 gm
Glycerine 3.0 gm
Perfume q.s.
Preservative q.s.

Heat lanolin and cetyl alcohol at 70°C. Take glyceryl monostearate
and water and also heat to 70°C. Add the aqueous mixture with lanolin
with continuous stirring. Cool and add perfume. Preservative can be
dissolved in glycerine and mix to the prepared cream.

(4) HAIR LACQUERS OR SPRAYS

Hair lacquers or sprays are used to hold the hair setting firmly,
specially in women, in shape and control the loose ends without disturb-
g the good appearance. These products make the hair dry very
quickly. As lotions have water and leave the hair damp, lacquers or
aprays have advantage over them due to their quick drying. Initial
products were not much good and over the years a good amount of
change has occurred. Some lacquers are nearly same as gum-based
preparations as film forming substances are also present. The appear-
ance, use characteristics, and choice of perfumes make them a different
product. They mainly contain a film former in a suitable vehicle and
along with a plasticizer or modifier.
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The basic composition is:—
(a) Film former
(b) Plasticizer or modifier
(c) Vehicle or solvent
(d) Perfume

In very early period shellac was used as film former which contains
95% of resinous substances like alevritic, shellolic, kerrolic and butolic
acids. Shellac is insoluble in water but soluble in alcohol, isopropyl
alcohol and in alkali media. Though better film formers are available,
still some professional hairdressers use shellac-based sprays. Other early
film formers were benzoin, styrax. Afterward polyvinyl pyrrolidone has
been found very good. But as it is hygroscopic, slowly water droplets
precipitate on hair and make it dull and unattractive. To overcome this
problem shellac, lanolin, natural rosin lanopals can be incorporated
along with polyvinyl pyrrolidone. Incorporation of silicones also gives
better feeling, longer duration of holding and better appearance.

Polyvinyl pyrrolidone can be replaced by other polymers like ethyl
cellulose, dimethyl hydantoin-formaldehyde polymer, copolymer of poly-
vinyl pyrrolidone and vinyl acetate.

As most of these polymers are soluble in alcohol, it is mainly used as
solvent or vehicle. When the polymer has some solubility in water,
partially water can be used as solvent along with alcohol. Alcohol has
added advantage of quick evaporation and drying. Drying rate is an
important factor for sprays.

Plasticizer or modifier is required to have elastic film covering the
hair. For this castor oil, lanolin derivatives, diethyl phthalate, propylene
glycol monolaurate, etc. are used.

Selection of suitable perfume is very important. Perfume should be
stable and long acting. Preservative is not normally required as alcohol
concentration is very high. The products are marketed in container with
spray system or as aerosols.

Formula 19
Polyvinyl pyrrolidone 2.50 gm
Dimethyl phthalate 2.00 gm
Silicon 0.05 gm
Alcohol 95.45 gm
Perfume q.s.

Preparation can be made by simple solution techniques.
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Formula 20
Dimethyl hydantoin formaldehyde resin 5.0 gm
Shellac (25% solution in isopropyl alcohol) 0.5 gm
Silicone fluid 0.1 gm
Isopropyl myristate 0.4 gm
Alcohol 94.0 gm
Perfume g.s.

Prepare by simple solution techniques.

Formula 21
Polyvinyl pyrrolidone/Vinylacetate (60:40) 2.50 gm
Dimethy! phthalate 0.25 gm
Alcohol 50.00 gm
Water 47.25 gm
Perfume q.s.
Formula 22
Shellac 4.0 gm
Castor oil 0.2 gm
Diethyl phthalate 0.2 gm
Alcohol 95.6 gm
Perfume qg.s.

By simple solution process.

Evaluation

Apart from identification of the ingredients and their quantity a few
otlier fests are to be carried out:

(1) Stability of the ingredients : This is done by normal stability
atudy of the active ingredients at room temperature or by accelerated
afnbility study.

(2) Physical stability : This is particularly important for emulsion
type preparations to evaluate the stability of the emulsion creams. This
van be done by accelerated test by exposing the preparations alter-
natively to heat and cold.

(3) Rheology : This can be studied by using suitable equipment
{viscometer) to measure the viscosity and effect of storage on it.



CHAPTER-12

Hair Wavers, Curlers
and Straighteners

It is a natural desire for all, specially women, to have a beautiful and
attractive curly or wavy hair. It is well known that a method of
permanent hair waving was practised by early Egyptian women. The
method was used to be winding a mesh on a cane stick, covering it with
liquid mud and allowing it to bake dry in the sun. Over the years the
method has been modified to make the curling long-lasting, better and
faster. As, always, the curling hair is more attractive than straight hair
and also can be arranged in further attractive styles. There is a demand
for techniques or methods for making hair curling or waving. To make
wigs of permanent curly hair, wig-makers used to wound hair on a
curling rod and immersed it in boiling water or steam for a few hours. If
borax or mild alkali was added to the hot water the time of immersion
could be less. Early workers who pioneered in this area are Charles
Nessler, E. Fredric and Eugene Suter who suggested chemicals to add in
boiling water to achieve curly hair.

Principle of Action

The structure of cortex gives the hair the definite form and it, mainly,
consists of long parallel polypeptide chains connected by cross linkages
The chains are, normally, folded and in dry condition it cannot be
stretched much. But, in wet condition they can be stretched up to 100%
or even more. Permanent waving consists of the following stages.

(1) Differential stretching of the hair : Hair is thoroughly wetted,
then rolled and the polypeptide chains are extended with variable force
and thus a tension is created on linkages.

(2) Disruption of the cross-linkages : Most of the cross-linkages
are broken chemically and the tension is thus relaxed.

(3) Re-establishment of cross-linkage : Then the cross-linkages are
restored in such a way that the hair is no longer trained in its new rolled
form by drying or cooling of the hair or by removing all chemicals.
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Methods and Preparations for Waving

Various methods and preparations are used to achieve waving of
liairs. They are discussed below:

(1) Wave set preparations : At room temperature or with moderate
heating, water can break hydrogen bond and salt linkages but not
disulphide bridges. This can produce limited swelling and softening of
the hairs. This helps to arrange the hair-setting as desired and the setting
is nchieved by quick evaporation of water by some means. The waves
prepared by this technique are not long-lasting as amide and disulphide
linkages are undisrupted and the new hydrogen bond and salt bridges are
soon loosened by moisture from atmosphere and perspiration and the
s¢lling is disrupted. The setting life can be enhanced by incorporating
mucins in setting lotions, such as pectin, carrageen, alginate, tragacanth,
kiraya gum or synthetic film former which form a thin film surrounding
the hair afier the preparation is applied and dried. The mechanical
resistance of the film keeps the hair for some time in the new arrange-

iment. Formulae of a few such preparations are mentioned below:
Formula 1
Apple pectin 1.0 gm
Citric acid 0.5 Gm
Rose water 98.5 gm
Perfume g.s.
Preservative q.s.

Dissolve preservative and citric acid in water at high temperature.
Add the pectin and stir vigorously to dissolve the pectin completely.
Add perfume finally.

Formula 2
Sodium carbonate, anhydrous 3.0 gm
Alginic acid 6.0 gm
Rose water 91.0 Gm
Perfume q-s.
Preservative qQ-S.

First dissolve preservative and sodium carbonate in rose water. Add
alginic acid with continuous stirring to dissolve it completely.

(2) Hot wave preparations : As it is mentioned earlier, primitive
hot waving method was utilized by Egyptian women by winding a mesh
of hair over a stick and covering it with liquid mud and drying it in sun.
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Over the years the method has been changed and chemical agents are
being utilized in place of mud. But the basic principle remains the
same. Wet hair can be stretched to 100% or more and soft hair, made by
chemical treatment, can be waved permanently. In these preparations,
the main ingredient is water which vaporizes when the hair is heated.

As mentioned in the earlier preparations water can disrupt the hydro-
gen bond and salt linkages but is unable to disrupt disulphide or amide
linkages, some chemical agents are incorporated in hot-wave prepara-
tions to achieve the disruption of the latter. Bases such as sodium and
potassium hydroxides and carbonates as well as borax were preferred
earlier. But they have the problem that they fuse with hair and form a
hard and brittle cuticle with keratin. So, they were replaced by ammonia
which evaporates while drying and leaves no residue. But ammonia
imparts an unpleasant odour and mostly evaporates before complete
swelling and gives the hair a reddish tint. Then ammonia was combined
or completely replaced with less volatile bases like mono/or trieth-
anolamine, or morpholine.

Sodium or potassium sulphites or bisulphites are being incorporated
in permanent waving preparations to disrupt disulphide linkages. Also
successful use of cyclic organic sulphonates, such as glycol sulphite or
butadiene sulphonate, has been reported. Incorporation of surfactants in
the preparations promotes rapid wetting of the hair and helps in solubi-
lizing the perfume oil. Some patent preparations reportedly use
sequestering agent, EDTA etc., to prevent the oxidation of the solution
by inactivating the catalytic metal ions. Also addition of conditioning
agents has been suggested by some workers.

The stepwise general procedure for hot waving is as follows. It
needs to be modified according to need and preparations.

(a) Hair is cleaned to remove greasy or dusty materials using
shampoo.

(b) Hair is divided in several parts and wound around a suitable
roller with little tension.

(c) A wet strip soaked with suitable solution is wound over the
hair.

(d) The whole set is heated and dried by encasing in a suitable
electrical heater or by other means.
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PERMANENT WAVING SOLUTIONS

Formula 3
Ammonium hydroxide 20.0 gm
Sodium carbonate 4.0 gm
Potassium sulphite 2.0 gm
Water 74.0 gm
Perfume q.s.

Prepare by simple gradual mixing and making solution.

Formula 4
Ammonium carbonate 0.25 gm
Sodium carbonate 0.45 gm
Borax 2.65 gm
Water 90.65 gm
Perfume g.s.

Prepare by gradual mixing and solution.

Formula 5
Monoethanolamine 3.0 gm
Tri-isopropylamine 3.0 gm
Sodium hydroxide 0.6 gm
Sodium sulphite 3.0 gm
Turkey red oil 1.5 gm
Water 88.9 gm
Perfume qg.s.

Mix first four components with part of water. Take turkey red oil
and perfume and mix with some amount of water and mix with first
anlution. Make volume.

Apurt from using electrical heating or preheated rods, chemical heat-
i can be also used in permanent waving. In this method the heat is
generated by reacting exothermic materials after application of chemi-
vals ilong with a moistening medium.

I'he heat is normally generated by any of the following processes.
(1) Oxidation reduction
(2) Hydration
(3) Neutralization

I'he chemically heating method was developed long back in England
i 1923, At carly stage of the development of this method quicklime
wan used with a moistening agent such as ammonium sulphate, agar or
amimonin.  Afterwards several other agents have been developed and
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they include active agents like aluminium and its chloride and sulphate,
barium salts, ammonium salts of organic acids, copper carbonate, copper
nitrate, iron fillings, etc.

(3) Cold waving procedures : In cold waving procedure, a perma-
nent waving can be achieved by making new permanent cross-linkages
in hair without applying heat. This method has partly replaced hot
waving method in several places.

Cold waving can be achieved by different methods as mentioned
below:
(a) Chemical neutralization
(b) Atmospheric oxidation
(c) Special methods like using pin perms, roller perms, etc.

It has been observed that alkali solution of substituted mercaptan,
thioglycollic acid, reduces the disuiphide linkages in the keratin. The
pH should be above 7.0 and below 10.0, preferably between 9.2 to 9.5.
The substituted group of mercaptan may be ionized or non-ionized. The
concentration of mercaptan is expected to be between 1 to 1.5%. The
alkali vehicle should be a volatile base.

Thioglycollic acid is widely used for cold waving and used in 4 to
8% depending on the need. In addition to thioglycollic acid, coldwave
solutions always contain an alkali, preferably ammonia,
monoethanolamine, isopropanolamine. Strong bases like sodium or
potassium hydroxide may be used in very low concentrations, but not
much preferred. Triethanolamine is also not preferred.

After processing the hair with reducing agents for required period,
the hair, then, is to be neutralized using an oxidizing solution for
5-10 minutes. Normally after unwinding the hair one more treatment
with oxidizing solution is done and the hair is made tc intended style.
Cold waving preparations can be in solution, powders or creams.

The total process can be divided into the following steps:—

(1) Cleaning the hair to remove grease and dust.

(2) Whole hair is divided into parts and waving lotion is applied

thoroughly and wound on curlers.

(3) Kept for about 20-40 minutes.

(4) Then the hair is rinsed with neutralizer and kept for 10 minutes.

(5) Hair is removed from the hair curlers and once again washed
with neutralizing solution.

(6) Finally the hair is rinsed off.
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WAVING SOLUTIONS
Formula 6

Thioglycollic acid 6.62 gm
Ammonia (35% w/w) 2.11 gm
Water 91.27 gm
Perfume g.s.
Prepare by simple solution.
Formula 7
Thioglycollic acid 7.0 gm
Monoethanolamine 8.0 gm
Ammonia (35% w/w) 2.0 gm
Water 83.0 gm
Perfume q.s.
Prepare by simple solution.
COLD WAVE POWDERS
Formula 8
Thioglycollic acid 20.0 gm
Ammonium carbonate 20.0 gm
Sodium carbonate 24.0 gm

Mix thioglycollic acid and ammonium bicarbonate until no more
vnrhon dioxide is liberated. Now add sodium carbonate and mix till no
lamps are present and pack it properly to avoid moisture. Before use
1% gm of this powder is to be dissolved in 100 ml water.

Neutralizer

Virious substances are used as neutralizer for cold waving. Mostly
hydrogen peroxide, bromates, perborates are used. Neutralizing agents
play an important role in cold-wave at last stage by restoring cross
Hinkages. The alkaline thioglycollate makes the swollen and disulphide
linknges reduced to sulphhydryl groups. The neutralizing lotions are
sed to decrease the swelling and oxidize the sulphhydryl groups back to
tisulphide linkages.

the neutralizing lotion consists of—
(1) A weak acid such as acetic, citric, tartaric acid.

(2) An oxidizing agent such as hydrogen peroxide, sodium or
potassium bromate, sodium perborate, ammonium
persulphate, sodium chlorate, etc.
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The neutralizing agents are marketed as aqueous solutions or in
powder form. Hydrogen peroxide is marketed as solid or as urea-
hydrogen peroxide complex.

NEUTRALIZING LOTIONS

Formula 9

Hydrogen peroxide 26.4 gm
Citric acid 1.2 gm
Polyoxyethylene lauryl ether 2.8 gm
Rosin opacifier 0.4 gm
Water 69.2 gm
Formula 10
Sodium bromate 20.0 gm
Polyglycol 400 laurate 5.0 gm
Diglycol stearate 1.0 gm

Glyceryl monostearate 1.0 gm

Sodium cetyl sulphate 2.5 gm
Polyglycol 400 0.5 gm
Water 60.0 gm

Atmospheric Oxidation

In this method the hair is reduced by the same way 2as inentioned in
earlier topic by using aikaline thioglyccliic acid but the hair is kept for
several hours in curlers and aliowed for atmospheric oxidation. Then the
hair is released from the curlers and washed and set as desired. As it is
kept for 6 hours, it can only be used at home, but the hair is treated with

less reagents.

Special Methods

Different and special techniques and accessories are used to achieve
cold-waving and are mentioned below:—

(1) Tepid warm air wave : In this method the thioglycollate treat-
ment is done at slightly elevated temperature for faster and better result.
Using elevated temperature will also reduce the required concentration
of thioglycollate. The heating can be done by electrical process or by
hood dryer.

(2) Roller and pin perms : When the curling is intended for a short
time, say few weeks, this modified method can be very useful. The hair
can be wound over large diameter (1'4") roller curlers or over ordinary

hairpins to make curls of 1" in diameter. Then the application of
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ieilucing lotion, processing of hair and neutralization process are done as
TETITN

As for normal permanent waving the hair is tightly wound over
vurlers, it takes a plenty of time to set the hair. In the above-mentioned
method resetting does not take time. After the treatment the hair can be
ilireetly dried and can be reset easily or need not require to set at all.

(3) Instant perms : These are more or less same as chemically
netralized perms. But here the processing time after winding is nil.
the contact of the reducing agent and the hair is done before winding.
Normally the processing time is made less by using more of free
(IARIARERIRI A

Ihioglycollate is toxic to eye and irritant to skin, if remains in
vondact for a long time. So, care should be taken while applying to same
eyve and skin.

Hulr Straighteners

lhough the hair straighteners are actionwise opposite to waving or
cutling process but it is discussed here as this is also achieved by
modifying the hair structure by breaking cross linkages.

Ilair straighteners are also, to some extent, related to cold-wave
pMeparations.  In this the thioglycollate treatment is done for reverse
jurpoase. They are used to straighten the curly or kinky hair by breaking
the disulphide linkages of curly hair and reforming them in uncurled
ahipe

I'here are different methods or techniques for straightening of hairs.

(1) Hot comb-pressing oil methods : In this method, first petro-
lswim jelly is applied to straighten the hair and then combed using a hot
melial, A mixture of petrolatum and paraffin can also be used. Petrola-
fum acts as a heat trensfer agent between hot metal and hair. After
duing the hot comb, the hair is washed and dried. The method is not a
fermanent one.

(2) Caustic preparation : In this method caustic alkali preparations
i ¢ream form are applied for straightening purpose. The alkali is used
i between 4 to 9% and higher concentration makes the process faster.
o prepare the cream, selection of oil phase and surfactants has to be
done carefully. They should not form salt with alkali. As alkali causes
damage to scalp or eye, care should be taken.

(3) Chemical hair reducing agents : Thioglycollate reducing agents
i be used here also, as they break disulphide linkages of curly hair and
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straighten them. The curlers are removed after thioglycollate treatment,
when the hair is in soft condition. Then the hair is rinsed with neutraliz-
ing lotions. After this a suitable cream is applied to hold the hair firmly
in position. i

Evaluation

It is necessary to measure the quantity of the chemical agents present
in the preparations as use of higher concentration is toxic and not
permitted by several countries. Also identification tests for other ingre-
dients are to be done.

(1) Toxic or side effects : Several tests are required to evaluate the
toxic effects; the effects can be scalp irritation, damage to the general
health, incompatibility due to cross-sensitization leading to dermatitis.
This can be done on animal or by patch test on human volunteers.

(2) Stability test : It is necessary to test the stability and usefulness
of the product during shelf life, as several ingredients are present. This
can be done by normal stability test or accelerated stability test.

CHAPTER-13

Hair Removers

Removal of superfluous hair has been in practice from the ancient
peviod.  Egyptian dancers and courtiers, thousands of years ago, knew
how to remove hair growth on arms and legs. Shaving by men,
probably, started much before that. One of the earliest substances
I8ported to be used by the Egyptian dancers for removal of unwanted
huit is rhusma, a mixture of quicklime and arsenical pyrites in a ratio of
112, In powder form this was mixed with aqueous alkali before use.
Another substance reported to be used for the same purpose was orpiment
which is arsenic trisulphide. Another technique which was used, in early
stages, for removal of unwanted hair was rubbing the skin surface with
frumice stone.

Practice of hair removal by men is mainly removal of facial hair,
pintly or totally. This is termed as shaving and preparations for this will
he discussed in the subsequent chapter (Shaving Preparations).

Women use various techniques and substances to remove hair from
Armpits, arms, legs, and, if necessary, the face. Hair can be removed by
purely mechanical means of cutting it at skin surface or pulling it out by
the root. Also hair can be decomposed by chemical or physical means
by attacking the hair shaft, hair root or even hair papilla. Utilizing
blological measures by affecting the physiological process locally in hair
papilla for loss of hair can be a futuristic idea.

Among various methods used nowadays for shaving, plucking with
IWeezers, tearing out with a wax preparation, or by threading can be
vonsidered as mechanical and termed as epilatory methods. Removal by
tlestroying the hair using chemical means is termed as depilatory meth-
0ds,  Other methods for hair removal presently used, mainly in beauty
snlon, are electrolysis and diathermy.

Depilatories
Depilatories are the preparations used for degradation of the superflu-
ous hair chemically without affecting the skin. Depilatory removes the
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hair at the neck of the hair follicle and thus has advantage over razor
shaver which removes hair on a level with the surface of the epidermis.
Razor shaven hair growth is thus noticeable sooner than depilatory
removal.

As mentioned in the introduction, the first depilatory is reported to be
rhusma used by the Egyptian dancers. The depilatories act by degrading

the hair keratin. As it is known that keratin is sensitive to the action of

strongly alkaline aqueous solutions and reducing agents, mbst of the
depilatories consist of such agents. The alkaline reducing agents cause
the swelling of the hair fibres and break the cystine bridges between

adjacent polypeptide chains as a first step to the complete degradation of
the hair.

As stratum corneum also contains keratin, depilatories may cause
local damage of the skin by also affecting skin keratin when applied for
hair removal. This effect can be avoided or minimized by properly
formulating with correct choice of agents in proper concentration and
applying it for a short period of time. So, the preparation should be such
that it can preferentially and rapidly reacts with hair for selective degra-
dation of hair keratin without damaging the skin.

So, the desirable characters of an ideal depilatory preparation are—
(1) Selective in action
(2) Efficient and rapid action in few minutes
(3) Non-toxic and non-allergic to the skin
(4) Odourless
(5) Easy to apply
(6) Stable
(7) Non-staining to clothing

Ingredients

Different substances are used for removal of hair in depilatory prepa-
rations. Apart from the active component of depilatory agent and water
as vehicle, the preparations also contain humectants such as glycerine,
propylene glycol; thickening agents to enhance the viscosity; surfactants
to emulsify incorporated fat, if any. Also polyethylene glycols are used
to form a film on the skin. Optionally, sometimes, astringents, local
anaesthetics or mucins and inert powders are also incorporated.

(1) Inorganic sulphides : First depilatory reported, rhusma, con-
tained arsenic trisulphide (As;S3). It is no more used as it can be
dangerous to skin, particularly the skin not in good condition. The
sulphides of sodium, calcium, strontium and barium are there for use as
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ilepilatory. Sodium sulphide, 2% aqueous solution at pH 12, is a strong
depilatory and can degrade hair in 6-7 minutes. But it has a strong
aotion on the skin, so not preferred nowadays. Barium sulphide is
ighly toxic and calcium sulphide is less toxic but also less effective as
depilatory. Depilatory activity of the magnesium sulphide is also very
low but zinc sulphide is poorly water soluble. Strontium sulphide is a
better choice as depilatory. Though it is not as active as sodium
sulphide but when used at high concentration of about 25-50% it can
degrade hair in 3-4 minutes. At 15% concentration the same can be
achicved by 5-7 minutes. For optimum activity pH should be about 12.
[ he short period of action almost does not cause any skin irritation or
dumage. One disadvantage of inorganic sulphides is unpleasant odour
produced by formation of hydrogen sulphide on hydrolysis. Sometimes
it temains even after washings.

(2) Thioglycollates : Most widely used active ingredients in depila-
loties, present day, are substituted mercaptans, especially thioglycollates.
I'hese are also used in conjunction with an alkali. Calcium thioglycollate
il 2.5 to 4% is a good depilatory agent when used in conjunction with
¢inl¢ium or strontium hydroxide and at pH between 11-12. At concentra-
tons below 2% it is very slow and above 4% there is not much
enhancement in activity. Depending on concentration of calcium
thioglycollate it takes 5-15 minutes for removal of hair. This substance
i less toxic and odour is much less than sulphides.

|ithium thioglycollate has also been reportedly used as a depilatory
agent. Apart from calcium and strontium hydroxides alkali hydroxides,
sodium or potassium, can also be used as bases. Cetyl alcohol is also
incorporated to obtain a cream like product.

(3) Stannites : In the period of 1930-1945 several patents have
reported use of starnites. Particularly sodium stannite (NaH3SnO3) is a
much reported active ingredient in depilatory preparations. In presence
of water these salts impart a strong reducing and alkaline effect. It is
odourless, in comparison to sulphides. But these substances were not
found in much use later.

(4) Enzymes : Keratinase enzymes have also been found in use as
depilatory. They are non-irritant and odourless. Enzymes digest the
keratin of hair at a buffered optimum pH of 7-8. Enzyme is used at a
goncentration between 3-4%.

(5) Other additives : Humectants are incorporated to prevent quick
drying on the skin. Substances that can be used are glycerine, sorbitol,
propylene glycol.
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Thickening agents, like methyl cellulose, starch, mucins, are also
incorporated to achieve a proper consistency for applying on skin and to
help in dispersing any solids used.

Sometimes inert powders like talc, calcium carbonate, zinc oxide,
osmo-kaolin, titanium oxide are incorporated to get consistency, prevent-
ing quick drying on the skin and to make a visible film.

Polyethylene glycols are used to form a film which is easy to wash
off.

Fats are incorporated to have skin-protecting or conditioning effect.

Surfactants are used to emulsify any fats incorporated or to promote
wetting of the hair. They also help in washing off the preparations after
use.

Sometimes astringents, local anaesthetics or disinfectants are used.
Water-soluble perfumes and preservatives are also incorporated.

Formula 1
Strontium sulphide 20.0 gm
Talc 20.0 gm
Methyl cellulose 3.0 gm
Glycerine 15.0 gm
Water 42.0 gm
Perfume q.s.
Preservative q.s.

Formula 2
Strontium sulphide 30.0 gm
Titanium dioxide 3.0 gm
Zinc oxide 7.0 gm
Calcium carbonate 5.0 gm
Glycerine 8.0 gm
Gum tragacanth 5.0 gm
Lime water 42.0 gm
Perfume q.s.
Preservative q-s

Dissolve the preservative in the glycerine. Then to a portion of the
glycerine mix the gum tragacanth and add sufficient water to make a
mucilage. Triturate titanium dioxide with zinc oxide and mix with
remaining portion of the glycerine. Add the mucilage slowly to this
with trituration. Add the strontium sulphide, calcium carbonate and
perfume with trituration. Dilute it with remainder of the lime water.
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Mix until homogeneous and then mill to smooth the product.
Formula 3

Thioglycollic acid (90%) 40 gm
Hydrated lime 10.0 gm
Calcium carbonate (precipitated) 20.0 gm
Stearyl alcohol 6.0 gm
Sulphonated stearyl alcohol 0.6 gm
Water 594 gm
Perfume q.s.

Preservative q.s

Prepare the cream base by mixing and triturating stearyl alcohol,
aulphonated stearyl alcohol and water and preservative. Add the sub-
stances gradually to the base with trituration. Mill to the smooth.

Formula 4
Calcium thioglycollate trihydrate 6.0 gm
Calcium carbonate 20.0 gm
Titanium dioxide 2.0 gm
Cetyl alcohol 5.0 gm
Sodium lauryl sulphate 0.5 gm
(powder or needless)

Glycerine 5.0 gm
Water 61.5 gm
Perfume q.s.

Calcium hydroxide to adjust pH to 12 q.s

Mix and triturate titanium dioxide with glycerine. Melt cetyl alcohol
and add the glycerine mixture and add a little water to form a paste.
Prepare a mixture of sodium lauryl sulphate, calcium hydroxide .and
calcium thioglycollate separately. Add this to a mixture of calcufm
¢arbonate in water. Now add this mixture to the cetyl alcohol paste with
continuous stirring to form a cream. Adjust the pH value and total
weight with calcium hydroxide and water and then finally mill.

Formula 5
Calcium thioglycollate trihydrate 6.0 gm
Calcium carbonate 17.5 gm
Mineral oil 5.0 gm
Cetyl alcohol 5.0 gm
Sodium lauryl sulphate (powder or needless) 0.5 gm
Glycerine 3.5 gm
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the quantity. It can be done by any instrumental chemical analysis.

(2) Toxicity test : The test can be done on animal. For this purpose
rabbit can be used. Preparations can be applied for hair removal and the
effect on the skin can be studied by observation or by microscopic study.

(3) Stability : Stability of the product is very important. This is
done by any normal stability study or accelerated stability study at
higher temperature.

(4) Rheology : Rheology of the preparation can be studied by using
any suitable viscometer.

CHAPTER-14

Shaving Preparations

Iy the preceding chapter preparations and methods adopted for removal
of unwanted hair have been discussed. As shaving creams are different
i use and in nature, it is discussed separately in this chapter.

I'hese are widely used men‘s cosmetic products. Shaving prepara-
flons niay be divided, basically, into two groups—
(1) Preparations used before shaving
(2) Preparations used after shaving

(1) PREPARATIONS USED BEFORE SHAVING

Ihese preparations are used for softening the beard for wet shaving
aind nlso to produce rich foam to facilitate shaving by razor, safety blade
o electric shaving. These preparations can further be classified into
(Wi

(A) Preparations used for shaving with razor blade
(B) Preparations used for electric shaving

Iistorically probably men started removal of hair from the face after
agricultural revolution. Earlier to that it is to be assumed that males also
kept hair like animals. At very early stage the shaving must have been
very rudimentary. Probably it was effected by cutting hair with some
alarp metallic edge.

Of course water might have been used for softening of the hair. The
wse of cosmetics came at a very late stage. Most of the shaving
jeparations make the hair soft and assist the movement of razor on the
akin surface. Even now in many rural parts the shaving is done only by
moistening hair with water. As this chapter will unfold, shaving prepa-
ralions are a class by themselves.

(A) Preparations Used for Shaving with Razor Blade

I'hough it is possible to shave by razor or blade without any assist-
ange Irom cosmetic preparations, but because of hardness of the dry
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keratin, movement of the razors or blades becomes difficult. The
shaving causes irritation. Also, the hard keratin spoils the blades or
razor edge. As the shaving remains incomplete, several shavings are
required. Multiple shavings may possibly cause the cutting of the skin.

As discussed earlier in hair and hair removal chapters, water can
soften the hair. But, normally, water gets evaporated before sufficient
wetting of the hair as it takes some time to soften hair. These drawbacks
can be overcome by use of shaving preparations like shaving soaps, and
creams and others, though water is main component for such softening.

Shaving preparations support the action of water by multiple mecha-
nisms of the constituents of such preparations—

(1) Wetting agents promote the wetting of the hair.

(2) Alkali reaction of some agents causes faster swelling of the
keratin.

(3) Humectants and water-impermeable substances prevent rapid
evaporation of the water.

Additionally these preparations, particularly rich lather, helps to keep
the hair erect, so as not to escape the razor or blade and lubricating
effect permits the smooth gliding of the razor or blade over the skin.

Also, some hair softening agents, particularly rich agents, may be
incorporated but as the shaving takes short time, such agents should act
very fast, should not damage the skin and should not have unpleasant
odour.

These preparations can be classified into three groups—
(1) Shaving soaps : Solid and creams
{2) Brushless shaving creams
(3) Aerosol preparations

(1) Shaving soaps : Once, solid soaps or cakes or sticks were used
widely. But over the years shaving creams have largely replaced the
solid soaps. The creams have replaced the solid products because of
ease of application.

In all these preparations, a concentrated aqueous solution of soap,
supported by the mechanical action of the brush, is used to produce
lather and acts on beard. Before application a normal washing is done to
remove fat film over the beard. The products are expected to produce a
rich, soft and fine lather and the lather should be long-lasting, at least for
5-10 minutes for complete shaving.

Soaps are marketed in three forms: cake, solid stick and creams.
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Shaving soaps mainly consist of potassium soap with a little amount
Ol sodium soap. Potassium soaps are preferred because of the higher
Mlubility, quicker effect and denser lather. For this purpose mainly
potassium soaps of myristic acid with small additional soaps of lauric
#eid and lower fatty acids are preferably used. Soaps of lauric acid and
lower fatty acids produce a good but coarse and unstable lather. Soaps
Ol faity acids of 8-10 carbon atoms are irritating and thus not incorpo-

tited in shaving preparations. As some amount (5-15%) of glycerine is
Muired to be incorporated in shaving preparations, it can automatically
he available in saponification of neutral fats. But if soap is prepared
from fatty acids, glycerol is to be incorporated additionally.

Superfatting agents such as mineral oil, petrolatum, free fatty acids,
fuity alcohols, polyoxyethylene glycols and lanolin are normally incor-
jirated in the preparations to make the lather softer and creamier and

also (0 have an emollient effect on the skin. In creams total fatty
anbstances should be minimum 30%. Additionally some other additives
ate ilso incorporated to have additional effects. They are chlorhexidine

ot other disinfectants, menthol etc. for cooling effect, silicones for
librication and ease of dragging razor or blade, perfumes for appealing
Nivour and preservatives, if required.

SOAP BAR
Formula 1
Stearic acid 49.00 gm
Coconut oil 13.00 gm
Caustic potash 22.00 gm
Caustic soda 12.00 gm
Water 1.25 gm
Sodium dioxystearate (50%) 0.75 gm
Sorbital liquid 1.25 gm
Glycerol 0.75 gm
Perfume q.s.
Preservative q.s.
SOAP CREAM
Formula 2
A. Stearic acid 30.0 gm
Coconut oil 10.0 gm
Palm kernel oil 5.0 gm
B Potassium hydroxide 7.0 gm

Sodium hydroxide 1.5 gm
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Glycerine 0.0 gm
Water [ 36.5 gm
Perfume q.s.
Preservative q.s.

Heat with compositions of ‘A’ and ‘B’ separately at about 75°C.
Preservative should be incorporated with glycerine or water. Mix ‘B’ to
‘A’ with stirring until cream is formed. Cool it to 45°C and add
perfume. Mill it.

Formula 3

Stearic acid 38.0 gm
Olive oil 2.0 gm
Coconut oil 6.0 gm
Glycerine 4.0 gm
Lecithin 2.0 gm
Potassium hydroxide (80%) 1.6 gm
Sodium hydroxide (90%) 0.3 gm
Water 46.0 gm
Perfume q.s.

Preservative g.s.

(2) Brushless shaving creams : In these preparations, lathering
with brush is omitted. After washing off the face with soap and warm
water, these shaving creams are applied to keep the beard soft till the
shaving is completed. Initial washing helps in defatting and makes the
hair soften. The creams function is to prevent the keratin from drying
and hardening. As these creams are applied on wet face, they should be
miscible with water for even spreading. They mainl)} consist of stearate
soap and additionally contain oils, humectant, viscosity enhancing agent.
The fatty substances should be at least 20%. Incorporation of some
waxes can enhance the viscosity and it is required as consistency is
important for proper application. Perfumes and preservatives are also
incorporated.

Formula 4

Stearic acid 16.0 gm
Mineral oil 14.0 gm
Spermaceti 2.0 gm
Glycerine 6.0 gm
Dilute solution of ammonia (10% of NH3) 2.0 gm
Water 60.0 gm
Perfume q.s.

Preservative q.s.
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Formula 5
Glycerol monostearate 14.0 gm
Stearic acid 8.0 gm
Glycerine 5.0 gm
Mineral oil 3.0 gm
Water 70.0 gm
Perfume g-s.
Preservative q.s.

(3) Aerosol preparations : These preparations have become very
popular in the last decade, particularly in advanced countries, even to
Lome extent in India. They are shaken before use to form a good lather
and under pressure the foam is discharged out and applied on skin. The
fuce should be wetted with water before application. The product design
fequires prior work to decide preparation of ingredients to get products
of proper lather, texture, stability of foam. Also warm effect can be
gbtained by using exothermic reaction agents and keeping them sepa-
miely in two parts of the container. Fat, water and propellant and their
proportion should be decided properly to avoid problem. Proper, stable
anid non-corrosive perfume is to be selected and used.

(1) Preparations Used for Electric Shaving

[hese preparations have become very popular after increase in popu-
lurity of electric shaving systems. They are designed to dry the skin
during summer or in hot climates when skin is covered with perspiration.
I hey can be either powders or alcoholic lotions.

Powders are normally applied just before shaving to dry and lubricate
{he skin. They mainly consist of talc with little amount of metallic
sleprate to get lubricating action and promote adhesion. Absorbent
Jubstances are also incorporated to absorb perspiration and kaolin, mag-
seslum carbonate are used for this purpose. Perfume is also incorporated,

LLotions contain large amount of alcohol which on evaporation helps
in drying of the skin and contracts erector pillion muscles. They also
gontain astringents, antiseptics, oils. Astringents tighten the skin and
liglp in hair standing. Antiseptics are used to prevent infection to dam-
aped epidermis, if caused. Oils help in lubrication on the skin.

POWDERS

Formula 6
Magnesium stearate 7.0 gm
Kaolin 5.0 gm
Talc 88.0 gm
Perfume q.s.
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Formula 7
Zinc stearate 7.0 gm
Kaolin | 6.0 gm
Talc : 87.0 gm
Perfume g.s.
LOTIONS
Formula 8
Isopropyl myristate 12.0 gm
Alcohol 88.0 gm
Perfume q.s
Formula 9
Isopropyl myristate 12.00 gm
Menthol 0.05 gm
Zinc phenosulphonate 0.10 gm
Alcohol 87.85 gm
Perfume q-s.
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F'he useful antibacterial or antiseptic substances are quaternary
ammonium compounds, chlorhexidine diacetate.

Creams are preferred for skins sensitive to alcoholic lotions. Creams
vah also give extra benefit to the skin like any other emollient or
(Motective creams.

(2) PREPARATIONS USED AFTERSHAVING

These are another group of shaving préparations widely used. What-
ever may be the method of shaving there may be some irritation, minor
damnage to skin or cuts. The extent depends on method, instrument and
preparations used for shaving. To overcome or treat these problems
various preparations are used and they are termed as after-shave prepara-
tions.

The after-shave preparations are basically applied to cool and refresh
the skin, to overcome irritation on the skin, to neutralize the soreness, to
disinfect or heal the skin damage or cut. They are used in the form of
lotions, creams or powders.

The lotions are clear solutions containing 25 to 50% alcohol. Addi-
tionally they may also contain antiseptic, emollient, haemostyptic
substances. Also they may contain extract of witchhazel, menthol,
glycerine, boric acid, alum, potassium oxyquinoline sulphate and chloro-
form. If alcohol content is less, the perfume should be water soluble or
soluble in less concentrations of alcohol. Alternatively solubilizing
agents may be used.

Most of the lotions are used as after-shave preparations. Powders are
also used to some extent but use of creams is comparatively less.

Formula 10
Toilet spirit 50.0 gm
Glycerine 3.0 gm
Cetrimide 0.1 gm
Water 46.9 gm
Perfume g-s.
Formula 11
Alum 2.0 gm
Glycerine 3.0 gm
Menthol 0.1 gm
Witchhazel extract 25.0 gm
Alcohol 25.0 gm
Water 449 gm
Perfume q.s.
Formula 12
Glycerine 2.0 gm
Chlorhexidine diacetate 0.2 gm
Menthol 0.1 gm
Alcohol 40.0 gm
Water 57.7 gm
Perfume q.s.
Formula 13
Carbopol-934 1.0 gm
Menthol 0.1 gm
Alcohol 45.0 gm
Di-isopropanolamine 0.8 gm
Water 53.1 gm
Perfume g.s.
Formula 14
Glyceryl monostearate 12.0 gm

Stearic acid

5.0 gm
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Isopropyl myristate 2.0 gm
Glycerine 5.0 gm
Water i 76.0 gm
Perfume q.S.
POWDERS
Formula 15
Boric acid 3.0 gm
Magnesium stearate 4.0 gm
Talc 93.0 gm
Perfume q.s.
Formula 16
Calcium carbonate 5.0 gm
Zinc stearate 10.0 gm
Kaolin 5.0 gm
Boric acid 2.0 gm
Chlorhexidine diacetate 0.5 gm
Talc 77.5 gm
Perfume q.s.
Evaluation

As in any other products, shaving preparations and after-shave prepa-
rations should also be evaluated for quality and performance.

Identification of various ingredients and their quantitative estimation
should be done by suitable methods. Apart from these some other tests
also are to be carried out for these products.

(A) For Shaving Preparations—

(1) Determination of free caustic alkali : As free alkali can dam-
age the skin, it is necessary to determine it. It can be done by any
suitable method.

(2) Determination of potash soap : As it is necessary that 50% of
the alkali used for saponification be potash, it is also required to estimate
it.

(3) Determination of total free acids : It is also necessary to
determine the free fatty acids present in the soaps or creams. The titre of
total fatty acids is required to be determined by suitable means.

(4) Determination of total fatty materials : As a minimum amount
of total fatty materials must be present in different shaving preparations
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lwi supplementing oils to the skin, this is also to be checked and
determined.

(S) Foam formation : For foam producing preparations formation
of foam. the nature and stability of foam should be studied and com-

piared with the standard.
(6) Skin sensitization test : This is also important as these prepara-
tons, due to presence of some agents, can cause skin sensitization.

(7) Stability of the creams : This is to study physical stability of
{he products by various means or accelerated stability study.

{13) For Aftershave Lotions—

(1) Antiseptic property : As these preparations contain antiseptics,
il i» necessary to evaluate antiseptic property by in-vitro test.

(2) Determination of alcohol content : This can be determined by
any suitable method. As these preparations contain alcohol it is neces-
sty to estimate the alcohol content.

(3) Dermatological safety : The products should not have effect on
ukin. So, suitable test should be carried out to study the effect on skin.
I'his can be done on animal skin.



CHAPTER-15

Nail

Nail is another part of body which, also, is used to enhance the beauty
and overall appeal, specially by women. It can be assessed by the
number and variety of cosmetic products available in the market for nail
care or nail beautification. The nails should receive regular care as an
essential part of grooming and to maintain them in good condition.
They should be shaped and trimmed regularly. Most of the modern
manicure preparations are meant to promote nail hygiene and offer
protection against effects of detergents, solvents, or other interfering
materials of daily use. The general health of nails, particularly finger
nails, has been found to be dependent on certain general physical
conditions such as nervous strain, alterations in glandular function or
dietary deficiencies of amino acids, vitamins and essential fatty acids
which are essential components of nail composition and nail growth.

To design the nail cares of effectiveness, the knowledge of anatomy
and histology of nails is very much essential.

(1) Anatomy and History

Nails (Fig 15.1) form on the dorsal surfaces as a protective, translu-
cent covering of the tips of the fingers and toes. The function of nails is
protecting the exposed tips of the fingers and toes and to help limit their
distortion when they are subjected to various mechanical stresses, such
as while running or grasping objects. The nail bed is covered by the nail
body. An epithelial fold, invisible from the surface, is called nail root
from which nail production occurs, The inner end of the nail root lies
very close to the periosteum of the bone of the finger tip. Cuticle or
eponychium is formed by the extension of a portion of the stratum
corneum of the nail root. The pink colour of the nail is due to the
presence of underlying blood vessels. The vessels near the root are
obscured and thus produce a pale crescent which is called the lunula.
The nail body is recessed beneath the level of the surrounding 'epithe-
Yium and it is bounded by nail grooves and nail folds. The free edge of
the nail extends over the hyponochium, a thickened stratum corneum.
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I'he body of the nail basically consists of tigl.ltly comprt?ssed dead
vells packed with keratin. As the cells producm.g the nails can be
aflected by conditions controlled by body t:neta.bollsn?, chan'ges in the
shape, colour, structure of the nails can help in dl.agnoms of c.hseases. In
patients of chronic respiratory disorders, thyrou! gland dlsorders-, or
AIDS the nails become yellow. In psoriasis the nails may become pitted
aid distorted. They become concave in some blood disorders.

Free edge

Hyponychium (underneath)
Nail bed (underneath)
Lateral nail fold

Lateral nail groove

Lunuta
Proximal nail fold
Eponychium '
Nail root Proximal Eponychium Nail body ]
nail fold Lunula Hyponychium

Phalanx
(bone of fingertip)

Epidermis Dermis

Fig 15.1 Schematic structure of nail

(2) Composition .

The nails are also made of hard keratin like haif. Th.e prot.em
sffuciure contains a high proportion of sulphur-ri'ch amino a(.:lc_i cystine
with small proportion of methionone, tyrosine, lysine, and histidine. Tl}lg
il is composed of three layers, a soft lower layer called central ngl ;
with hard keratin forming the intermediate layer, and the outer layer
dnlled dorsal nail. The nail also contains 12 to 14% water and fatty
materials mainly of cholesterol. .

The knowledge of composition suggests that the manicure prepara-
tlons should possibly avoid use of materials that remove n.atural fat or
water-soluble substances as these could damage the lattlce-llk-e structure
of nail and may hasten the splitting or breaking. Sometimes fatty
materials are incorporated in manicure preparations to supplement them.
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(3) Nail Disorders

As mentioned earlier the nail disorders may be attributed to disorder
of general condition of body, nervous strain or body metabolism or
dietary deficiency of vitamins, amino acids etc. Occasionally minor
disorder also may occur. J

There can be several disorders of nails.

(a) Leukonychia : Complete whiteness of the nails or spots on the
nail frequently occurs and is not necessarily termed as disease. One
suggestion is that this is due to the injury to nail with simultaneous
production of air bubble. Alternative suggestion is that this may be due
to the presence of keratohyalin granules or enlarged acidophilic cells.
The diffusion of light by these granules makes the cells appear white
instead of pink.

(b) Koilonychia : This is also called spoon nails, as the nails are
depressed in centre and raised at the edges like a spoon.

(c) Effects of systemic disease : It has been found that sometimes
occurrence of a specific mark on nails, such as transverse furrowing of
the nails or a single furrow running across each nail, indicates the
occurrence of a specific disease. Different systemic diseases have
specific mark.

Sometimes a defective blood supply may cause a damage to the nail
bed and makes the nail brittle. Due to severe chilblains nails may also
become detached from nail beds.

(d) Brittleness : Brittleness of nails may be caused by congenital
defects, systemic disorders or due to some other factors. The brittle nails
may split easily. Systemic disorders which can make nails brittle are
anaemia, avitaminosis, gout, hypo- and hyper-thyroidism,

Sometimes continuous use of nail varnishes or varnish removers,
without supplementing, in between, with nail creams, may also cause
brittleness.

It has, also, been observed that continuous supply of gelatin, orally,
makes the nails hard and brings back normalcy in appearance and
recovery from brittleness.

This probably suggésts that lack of gelatin supply may cause
brittleness. F

(¢) Disorders of fungal or bacterial origin : The fungal and bacte-
rial infection of nails causes diseases like paronychia, nail ringworm,
and lesions produced by syphilis. Paronychia is caused by yeast-like
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fingi in which the nail folds become red and swollen and mostly occurs
In women whose hands are constantly in contaci with water, sogps and

delergents. L
Infection of fungus under free edge of nail and attacking thé nail b.ed
and nail subsequently leads to ringworm of the nails. The affected nails

hecome rough, opaque and brittle.

(4) Nail Nutrition .
Though there is no definite proof of effects of deficiency of vitamins
or other essential substances, but some workers reported that supple-
menting with vitamins A, D and B improves the h.ealth and appearance
of nails. Other substances like amino acids, proteins are also prqbably
tequired. Fats or oily substances dlso supplement the health of nails.

(5) Nail Cares and Preparations .
Various products are marketed and are available for enhancing attrac-
tiveness of nails and contributing to overall beauty. They can be

¢lussified as follows—
(a) Nail lacquers and removers.
(b) Auxiliary products
(i) Cuticle removers
(ii) Nail bleaches and nail whites

(iii) Nail creams



CHAPTER-16

Nail Lacquers and Removers

i

Regular care and treatment is very much important for nail grooming
and to maintain them in good condition. A set of manicure preparations
consists of a number of different cosmetic products which are concerned
with cleansing and preparations of the nail and its decoration. Nail is
considered, particularly by females, as an important part for grooming
and decoration to enhance beauty and overall appeal.

Nail Lacquers

The nail lacquers are the largest and most important group of mani-
cure preparations. The products can vary from transparent uncoloured to
once highly favoured pale pink to present day vivid shades. Present day
nail lacquers, which are also known as nail enamel or nail varnish, are as
important, to women, as lipstick. It has come to a stage where women

use shades according to the dresses or other make-ups used to have a
complete match.

The application of nail lacquers covers the nail with a water-and air-
impermeable membrane which remains for days and normally can be
removed only by suitable solvent. So there is demand for removers as
much as that of lacquers, as users change the colour or shade frequently
to suit their choice and necessity.

From consumers’ necessity point of view few factors are to be
considered sincerely while designing nail lacquers and are discussed
below—

(1) Quality requirements for the lacquers
(2) Its behaviour during application

(3) Character of the lacquer film

(4) Non-harmful or non-toxic

Quality of the product is very important and should remain constant
during the storage life. The product should remain homogeneous during
storage and the pigments should not settle at the bottom. The consist-
ency also should be constant. Colour should not change during shelf-life.
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I'o produce a smooth film the product should remain !iquid enough
fur u smooth application. But it should not take much time to dry to
avoid damage to the applied film while drying. The lacquer shoul'd be
thin enough to apply easily but not so much thin that it,moves quickly
on nail surface. During application, preferably, it should not have any
ubtrusive odour.

FFilm should be continuous and must adhere to the nail surface, and it
should not peel off. The film should be glossy and must retain .th_e glqss
wnder the influence of external interfering factors such as humidity, air,
light, warm or cold, soap and detergent solutions. The colour should be
{lemy and must not spoil the clothing.

The preparation should not be harmful or toxic to the nail or to the
aljncent skin surface. |

I'he characters of the film are expected to be as follows—

(1): It should be of even thickness for which viscosity should be
proper and satisfactory.

(2) Uniform colour production by using finely ground pigments
and wetted by the medium. ;

(3) Should have good gloss.

(4) Good adhesion to the nail.

(5) Satisfactory flexibility to avoid brittleness and cracking.

(6) It should form a non-tacky surface.

(7) Quick drying character.

(8) Long maintenance of the film character.

A pood nail lacquer should, in overall, fulfil the following charac-
o (1) It must be innocuous to the nails and skin.

(2) It must be easy and convenient to apply.

(3) Product should be stable on storage. .
(4) The product should produce a good and satisfactory film.

Composition i
Modern nail lacquers contain the following important ingredients—
(1) Film formers
(2) Resins
(3) Solvents
(4) Diluents
(5) Plasticizers
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(6) Colours
(7) Pearlescent pigments
(8) Others

(1) Film forming substances : The common film former for nail
lacquers is nitrocellulose or cellulose nitrate. T hough, over the years,
several other substances are being used, but still nitrocellulose remains
as the most preferred film former. The other film formers used are
cellulose acetate, cellulose acetobutyrate, ethyl cellulose, methacrylate
and vinyl resins. But none of these materials has been found to be as
good as cellulose nitrate.

Nitrocellulose film is better in terms of hardness, toughness, resist-
ance to abrasion and low solvent retention capacity. Films of
nitrocellulose are waterproof and stable to atmospheric conditions.

Nitrocellulose is available in various grades and only low viscosity
grades are used for lacquers. Use of special grade nitrocellulose
prevents discoloration of nails. When used alone, it produces film of
poor gloss, brittle due to shrinking and poor adherence to most surfaces.
To overcome these problems normally modifying resin is incorporated.
Nitrocellulose is marketed dampened with ethyl or butyl alcohol to
reduce high inflammability. ‘

(2) Resins : Resins are incorporated in nail lacquers to give the film
more body, gloss, depth and adhesion. It also helps in dispersing
insoluble pigments and lakes. Though initially natural resins such as
gum damar, benzoic resin, gum copal, gum elemi, shellac etc. were
widely used but they have now been replaced by synthetic resins.
Amongst synthetic resins, sulphonamide-formaldehyde resins are pres-
ently used most. The polymer made by mixing equimolecular proportions
of formaldehyde and p-toluene sulphonamide brings excellent gloss,
depth, adhesion, and resistance to water. Two such commercial products
of the aryl sulphonamide-formaldehyde type are santolite MHP and
santollite MS 80%. The first one gives an harder film and the latter
imparts greater flexibility and gives high gloss and good flow properties.
But, they also cause allergic reactions more frequently than others.
Other synthetic resins which are also used occasionally include alky!
resins, polystyrene, polyvinyl acetate, polyacrylic ester, epoxy ester.

coumarone indene polymers, and copolymer of vinyl acetate and vinyl
chloride.

(3) Selvents : Solvents are, normally, volatile organic liquids that
combine all the ingredients of lacquer and make - homogeneous viscous
preparation. Normally mixture of solvents is preferred over single
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anlvent,  Solvent(s) should evaporate leaving behind a -continuou-s,
Impermeable, hard film. The selection of solvent to be used in lacquer is
Wmportant and the mixture is to be so balanced thaF the rate of evapora-
tlon prevents changes which cause precipitation of m_trocellulose. Th(.)ug.h
yick evaporation is needed but too rapid evaporation may make dl.S.tl'l-
Bition on the nail impossible or troublesome. Knowledge of boglfng
jivint of the various solvents is important. By mix'_ing middle boiling
point solvents such as alcohols, acetates and aromat{c solvents_ the rate
of evaporation can be retarded. Judicious seléctlon of m¥xtu.re of
medium, high, and low boiling’ solvents is an 1'mportant crltegla for
minking a good lacquer. Liquids with boiling points up to 100 C_are
fetimed as low and with boiling points between 100-150°C as medium
ainl with boiling points over 150°C as high boiling point liquids.

TABLE 16.1
Nail Enamel Solvents and their Boiling Point

Solvent Boiling Solvent Boiling
Point Point

I- ther 35°C Diethy! carbonate 126°C
¢ wihon disulphide 46°C Ethylene glycol monomethyl ether  134°C
Methyl acetone 50°C, Ethylene glycol monoethyl ether 135°C
Aoetone 55°C Ethyl lactate [SHRE
Methy| acetate 56°C Xylene 138°C
Pihyl ncetate 68°C Amyl propionate 140°C
Melhyl ethyl ketone 70°C [soamy] acetate 140°C
{rbon Tetrachloride 77°C Butyl propionate 145°C
I thy! alcohol 78°C Cyclohexanone 154°C
jsupropyl alcohol 80°C Ethylene glycol Isopropyl ether 159°C
Hanzene 80°C Hexalin 160°C
lsopropy| acetate 92°C Methyl cyclohexanone ; 160°C
{bulyl formate 96°C Furfural 162°C
I'thyl propionate 99°C Diacetone alcohol 164°C
nbutyl acetate 110°C < Methy! hexalin 165°C
Foluene 110°C Hexalin acetate 183°C
Amyl formate 110°C Ethyl oxalate 185°C
lm!.vl alcoho! 113°C | Butyl lactate 185°C
Ainy! alcohol 120°C Glycol diacetate 186°C
Amyl acetate I25°(C Cyclohexanone phthalate 190%¢
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The solvent system should be selected such that it should
(a) Dissolve or disperse all the ingredients.
(b) Produce a proper viscosity.
(¢) Maintain the quality during storage life.

(d) Evaporate in such a way that leaves a good film and also
makes application easy.

(4) Diluents : They are not exactly solvents but are organic solvents
miscible with nitrocellulose solvents. Diluents are incorporated fo
multiple purposes.

(@) To build and stabilize the viscosity of the lacquer.
(b) To help in solubilization of incorporated resins.

(¢) To lessen the effect of freshly applied enamel on a previ-
ously applied lacquer film.

(d) To lower the overall cost of the product.

The various groups of solvents used are alcohols, aromatic hydrocar-
bons, and aliphatic hydrocarbons.

The alcohols which are preferably used are ethyl alcohol, butyl
alcohol and selectively used along with their esters as main solvents like
butyl alcohol with butyl acetate. This group of solvents are also called
as ‘latent solvents’ and they increase the effectiveness of principal or
active solvent in combination with them.

To keep all the ingredients in solution, there is a limit of the amount
of diluent solvent which can be accommodated by the active solvent.
This limit is expressed by tolerance ratio or dilution ratio. ' This is
defined as the maximum diluent/solvent ratio which can be tolerated by
the nitrocellulose solution without precipitating the nitrocellulose. As
the viscosity of the product is increased by the increase in diluent
volume, closer the diluent/solvent ratio to the tolerance value higher the
viscosity.

While selecting the proper combination of diluent with solvent, the
diluent should evaporate at faster rate than the solvent or solvent mix-
ture. This will prevent the precipitation of nitrocellulose as diluent/
solvent ratio will decrease. This will avoid a harsh, rough and cloudy
film and produce a smooth, clear and continuous film. A high boiling
point diluent will make a brighter film. For matt films highly volatile
solvents and diluents are used.

|
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Apart from alcohols other diluents used are benzene, xylene, toluene.
fnlvents with strong and unpleasant odour are avoided. Also they
should not be irritating. !

(5) Plasticizers : A suitable plasticizer is most important component
wl nmil lacquers. Nitrocellulose or other film formers alone, normally,

ke @ dull and brittle film which can easily flake off the nail. Incorpo-
tiflon of a plasticizer imparts the required flexibility, gloss, adhesion to
the nail and reduces its tendency to shrink. It also has effect on
viayosity and the volatility or rate of drying. Palsticizers should l?e non-
volifile and miscible with film former, solvent and the other constituents.

It should be colourless, odourless and non-toxic. Functionwise they
van be placed into two categories:

(a) Solvent plasticizers, which also act as solvent for film form-
ers.
(b) Non-solvent plasticizers, which only act as softener.
I'h¢ latter alone may not give a good film, so a combination is taken,
pislerably. A good plasticizer should have the following characters—
(1) Miscible with other ingredients
(2) Non-irritating and non-toxic
(3) Low volatility
(1) Improve the flexibility, gloss and adhesion
(5) Should not destabilize the preparation
(6) Should not discolour the product
(7) Colourless, odourless and stable
(8) Improve the viscosity of the preparation

I'he plasticizers are, normally, used in 5% of the total mixture or 25
f 10" of the film formers. The plasticizers used successfully are dibutyl
phtliatate, n-butyl stearate, resorcinol diacetate, castor oil, triethyl cnra.lte,
vamiphor or urea derivatives, chlorinated diphenylenes etc. Incorporation
ul acelylated monogiycerides along with other plasticizers improves the
fisxibility and lasting power.

(6) Colours : Soluble dyes alone cannot, normally, impart sufficient
depth of colour or intensity. Also it may colour adjacent area. _Thus
inzuluble pigments or lakes are incorporated. Staining of the nail is n(}t
demirable. The lakes should be resistant to light or to action of‘orgamc
rolvenis and be non-toxic, non-irritating. The lakes should not be
wparated by the soivents. |
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About 5% of titanium dioxide or lithopone is incorporated along with
the lakes to achieve opacity, creaminess and to produce pastel shades.
However, to obtain brown or tan shades iron oxides are normally used.
But, to obtain a brilliant brown colours. pigments derived from
dinitrobenzene are preferred.

Though the pigments can be available in the form of dispersion, but
for better products, they are further milled after incorporating in lacquer
base. Usual concentration of pigments is normally between 3 to 5%.

«(7) Pearlescent pigments : Another special additive which is used
to obtain the. pearly or iridescent appearance is nacreous pigments.
These can be of natural origin or synthetic origin. Materials of natural
origin are guanine crystals (2-amino, 6-oxypurine) separated from fish
skin and fish scales, and are marketed as suspension or paste. As their
refractive index is high (1.8) it reflects light.

Synthetic nacreous pigments are either obtained from mica flakes or
plateiets coated with bismuth oxychloride or titanium dioxide. Synthetic
nacreous pigments are cheaper than natural products.

(8) Perfume (others) : This is added basically to mark the odour of
the other ingredients. The perfume need not be strong. Normally
synthetic perfumes are preferred. But it should not destabilize the colour
or product.

Application

Application technique of nail lacquers is very important to get good
effect. The nail lacquers can be applied differently. Present day

products are mainly applied directly, several times, to get a good, even
and firm coat.

But to get more attractive appearance, sometimes, the whole applica-
tion is done stepwise. First a base coat is applied prior to the application
of coloured nail enamel. This is a clear concentrated lacquer base and
forms an even surface and helps the distribution of subsequent applica-
tion properly. Then the coloured lacquer is applied. Finally a top coat
or hardener is used over the coloured lacquer. This is basically a clear
lacquer base with less plasticizer but more resin.

Sometimes for quick drying an aerosol spray is applied, which evapo-
rates the solvert faster
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tseneral Preparation

I'he base is prepared separately or diluted from the mother lacquer
available in the market. Nitrocellulose or film former is dissolved in the
solvent. Resin, plasticizer can be dissolved directly or may be dissolved
i a small amount of solvent and then may be mixed with nitrocellulose
solution.  Dispersed pigments are also available readily in the market.
I'he pigments are first dispersed by milling in a suitable vehicle ax'ld then
ingorporated in the base. Alternatively, the milled dispersion is con-
verted into coloured chips. The Coloured chips are dissolved in the
lugquer base and blended to prepare suitable shades. Also concentrated
volours are available, which can be suitably diluted and blended with

baae

Formula 1 ;
Nitrocellulose 16.0 gm
Resin 9.0 gm
Plasticizer 4.8 gm
Solvent : 60.5 gm
Colour 0.5 gm
Perfume q.s.

Dissolve all the ingredients in the solvent gradually.

Formula 2
Nitrocellulose 7.0 gm
Dibutyl phthalate 5.0 gm
Polyvinyl acetate 8.0 gm
Methylene chloride 294 gm

Ethylene glycol monomethyl ether  28.0 gm
Diethyl glyco! monomethyl ether 2.0 gm

Ethyl alcohol 14.0 gm
Perfume oil 6.0 gm
Colour 0.6 gm
Formula 3
Nitrocellulose 13.0 gm
Dioctyl adipate 13.5 gm
Triethyl phosphate 6.5 gm
Camphor 3.0 gm
Acetone 3.0 gm

Ethylene glycol monomethyl ether  35.0 gm
Colour 0.4 gm
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Formula 4
Nitrocellulose 4.0 gm
Plasticizer 4.0 gm
Polypropyl methacrylate 18.6 gm
Butyl acetate 239 gm
Ethyl alcohol 25.6 gm
Toluene 23.4 gm
Colour 0.5 gm

Lacquer Removers

These products are also called nail cleansers. They are totally
different from other cleansers, such as hair, skin and teeth cleansers, as
nail cleansers are required to remove only nail lacquers whereas others
are used to remove greasy materials, dirt, dust, etc. As nail cleansers are
required to be applied on a smooth and highly resistant surface, compo-
sition can be different. These preparations rarely come in contact with
the surrounding skin, which is not so in the case of other cleansers. So,
the chance of damage is much less than shampoos or other cleansers.

Basically all lacquer removers should contain solvent or mixture of
solvents which can dissolve the nail lacquer. An ideal lacquer remover
should have the following characteristics—

(1) It should not be too volatile to evaporate during application.
(2) It should not be non-irritating to surrounding skin.
(3) It should not leave nails fatty or sticky.

(4) It should not have strong degreasing effect to leave nails
brittle. :

(5) It should not have unpleasant and obtrusive odour.

Normally the products contain suitable solvent like acetone, ethyl
acetate, amy| acetate, ethyl butyrate or mixture of them or toluene along
with some fatting agents to compensate the degreasing effect and not to
leave the nail brittle. The products are made more attractive by incorpo-
rating perfume.

Though acetone has an unpleasant odour and strong degreasing
effect, still it is widely used due to its good solvent characters. Other
solvents, mentioned above, also have some unpleasant odour. Esters of
dibasic acids such as dibutyl phthalate, dioctyl adipate are frequently
used as they are odourless or have very faint odour. Liquid esters of
higher acids like butyl stearate, isopropyl myristate are also preferred as

they are less volatile and odourless. Other substances used as solvent or
\
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go-solvent are butyl, propyl, amyl alcohols, monoalkyl ethers of dihydric
alcohols tike methyl and ethyl ethers of ethylene glycol and monoethyl
ethers of diethylene glycol. They are odourless and less volatile.
Another good solvent which is suggested by several workers is gamma-

vilerolactone. 1

Iatting agents used to prevent too much drying effect are vegetable
oils like castor oil, lanolin and its derivatives, fatty alcohols etc.

To overcome the unpleasant odour of solvents 3-10% of inexpensive
floral volatile fragrance can be incorporated. Examples are orange oil,
lerpenes, terpineol etc. which also act as solvents.

Formula 5
Butyl acetate 15.0 gm
Ethylene glycol monoethyl ether 80.0 gm
Propylene glycol ricinoleate 5.0 gm
Perfume q.s.

Prepare by simple solution.

Formula 6
Castor oil 3.0 gm
Diehtylene glycol monoethyl ether  15.0 gm
Acetone 82.0 gm
Perfume q-s

Prepare by simple solution.

Formula 7
Buty! stearate 3.0 gm
Ethyl acetate 20.0 gm
Butyl acetate 20.0 gm
Acetone 25.0 gm
Toluene 32.0 gm
Perfume q.s.

Prepare by simple solution.

Evaluation

Like any other products, the tests for identity of the ingredients and
their individual quantity, checking of colour shade are part of the quality
tents, Apart from these, several other tests are required to be done on the
performance and nature of the products and film produced. Sometimes
the product is evaluated against a standard or established product.
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(1) Non-volatile content : This can be done by taking a definite
amount of lacquers and applying on a plate of flat surface. Weight of
the residual film after evaporation of solvent will indicate the non-
volatile content.

(2) Drying rate : This can be done by taking the product on a flat
surface and touching the product with tip of finger at short intervals of
time to feel the tackiness. Time taken for disappearance of tackiness is
noted.

(3) Smoothness : This is the character of the film. The film is
applied on a surface and the surface characteristics of the film are
studied microscopically.

(4) Hardness : This is the measure of the hardness of film. After
application of the film on a flat surface the hardness in measured by
applying pressure mechanically.

(5) Adhesion : This is the measurement of adhesion character of the
film with adhering surface. This is done by applying the film and then
measuring the adhesion character by trying to remove the film mechani-
cally and the force required for that.

(6) Abrasion resistance : This quality is studied by applying the
film on a surface and then a mechanical abrasive effect is applied. The
surface characteristics of the film are studied before and after abrasive
effect.

(7) Water resistance : This is the measurement of the resistance
towards water permeability of the film. This is done applying a continu-
ous film on a surface and immersing it in water. The weights before and
after immersion are noted and increase in weight, is calculated. Higher
the increase in weight lower the water resistance.

(8) Viscosity : This is also an important character and can be
measured by any viscometer. It can simply be measured by the flow of
lacquers from the applicator brush and comparing it with a standard or
good commercial product.

(9) Stability : Stability study of the product as well as colour is also
very important and essential. This can be done by accelerated stability
test.

CHAPTER 17

 Auxiliary Products for Nails

As mentioned in the chapter on nails, various products are available in
ihe market for the care and beautification of nails. Nail lacquers and
iemovers are having the largest share of them. But there are other
products which are used for various other purposes and care of the nails.
All these products have been put under auxiliary products and are
discussed separately here. They are—

(1) Nail creams

(2) Cuticle softeners and cuticle removers

(3) Nail bleaches

(4) Nail whiteners and nail strengtheners

All these products are used for specific purposes and to maintain the
lienlth and appearance of the nails.

(1) Nail Creams

Continuous and frequent application of nail lacquers and ordinary
removers may make the nail brittle. This can occur due to strong
depreasing effect of the solvents of the lacquers and removers. Due to
gxuessive removal of fatty substances from nail surface the appearance
ol the nail becomes dultl.

So, to overcome this brittleness and to maintain the normal health of
the nail and its appearance good and shiny, some preparations are used.
One suggestion was to apply olive oil after washing the nails by warm
wiler. This normally takes a few weeks’ time to achieve the intended
ellecl. .

Alternatively, an emollient cream can be used to supplement the oil
and to retain the moisture content. These preparations mainly contain
lanolin and its derivatives or other oily substances along with a humectant.
{he preparations can be lanolin based, absorption base or beeswax-bor:.:lx
biased emulsion creams. Cholesterol also has been reported to assist
natural clasticity of the nails.

* These creams are recommended to apply once a day or three times a
woek after washing the nails with warm soapy solution and then drying
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before going to bed. Suitable perfumes and preservatives are also being
incorporated.

Formula 1

Beeswax 15.0 gm
Ozokerite 2.5 gm
Montan wax 2.5 gm
Mineral oil 40.0 gm
Cetyl alcohol 2.0 gm
Borax 1.5 gm
Aluminium stearate 10.0 gm
Water 26.5 gm
Perfume q.S.

Preservative q.s.

Melt all waxes and oils in a container at 75°C. Dissolve the
preservative in water and warm to same temperature. Mix the water
solution to first mixture with continuous stirring. Add perfume at final
stage after cooling the mixture to about 45°C.

(2) Cuticle Softeners and Cuticle Removers

The cuticle is the thin fold of skin that extends over the lunula at the
base of the nail. Cuticle is formed by the extension of a portion of the
stratum coreum of the nail root by cornification of the skin at the place
where skin adjoins the nail. It becomes unpleasant looking due to its
irregular growth. Therefore preparations are used to improve its appear-
ance. However, this can be removed by cutting but that process is not
satisfactory.

Some preparations are available to take care of cuticle. They can
soften or remove the cuticles. The most important product is cuticle
removers.

Cuticle softeners can soften the cuticle along with preventing nail to
become brittle and ribbed. The preparations can be cream type or lotion
type. They contain lanolin or its derivatives or quaternary ammonium
compounds which soften the cuticle to help in mechanical removal.

Quaternary ammonium compounds such as cetyl pyridinium chloride,
stearyl dimethyl benzyl ammonium chloride, soften the cuticle by their
affinity for protein and are used in 3-5%. These substances also act as a
bactericidal. Urea can promote the swelling of keratin and softening of
cuticle whereas lanolin or isopropyl myristate gives emollient action. To
make it viscous and to market it in tubes, methyl cellulose or
hydroxypropyl ethyl cellulose is incorporated in suitable proportion.
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I'here is another product called cuticle oils which is used, also, for
aollening the cuticle. They are normally made by using oil soluble
liguid lanolin or its derivatives diluted with any vegetable oil or fatty
woid esters.

(uticle creams or oils, on regular use, loosen cuticle and keep it in a
healthy condition. These preparations are applied using an orange stick
tipped with cotton wool, on the cuticle and pressing them backward,
pently, and away from the nail. This improves the appearance of the
cuticle.

Cuticle removers are used for removal of cuticles by hydrolysis and
awelling of the softened cuticles. This is done by using potassium
hydroxide and sodium hydroxide, monoethanolamine, triethanolamine or
sodium carbonate either in liquid or cream form. They are used as 2-5%
jn either aqueous or hydroalcoholic vehicles. To counteract the irritation
vnused by alkali normally humectants such as glycerine or propylene
plycol are incorporated. They also prevent the evaporation of water and
inerease the viscosity of the preparations.

Water-soluble gums and hydrocolloids are also used to increase the
viscosity.  Alkaline polybasic salts like trisodium phosphate or
tetrasodium pyrophosphate in 8-10% can also be used in combination
with 2-3% sodium lauryl sulphate or triethanolamine lauryl sulphate.
I'hey have milder action but are less effective. Perfume and preserva-
tives are to be incorporated according to the need and choice. Care must
he taken while applying such preparations to prevent damage to the skin,
niil bed or dermatitis.

CUTICLE SOFTENER CREAMS

Formula 2
Lanolin (anhydrous) 4.0 gm
Beeswax (white) 1.0 gm
Petroleum jelly 95.0 gm
Perfume q-Ss.
LOTIONS
Formula 3
Stearyl dimethyl benzyl ammonium chloride 1.5 gm
Alcohol 5.0 gm
Diethyl phthalate 1.5 gm
Water 92.0 gm
Perfume q.s.

Preservative q.s.
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CUTICLE OILS
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Ilie products are marketed either in solution or in cream forms.

i Formula 4
élqmd lmeIm 75.0 gm L veam imakes the application easier. The product can be marketed in
Pasgor oil 25.0 gm tin pavk systems. One containing bleaching agent and the other con-
ALY g.s. fatiiip acid or alkali to attain intended pH of reaction.
. Formula 5 p Formula 9
Liqui c ! .
Isc:]ur]: la}nolm. 75.0 gm Hydrochloric acid (concentrated) 0.4 gm
p propy! myristate 25.0 Glycerine 10.0 gm
erfime i Water 89.6 gm
q.s. i
CUTICLE REMOVERS Formula 10
_ Formula 6 Hydrogen peroxide (3% 10 vol.) 73.5 gm
(P}(l)tassmm hydroxide 20 g Ammonia 0.5 gm
ycerine hetah Rose water 26.0 gm
Water 20.0 gm S .
78 Preservative q.S.
Perfume 0 gm
Preservaﬁve q.s. Formula 11
q.s. Beeswax 10.0 gm
p . Formula 7 Paraffin wax 5.0 gm
Gc])tasm.um hydroxide 1o Mineral oil 46.0 gm
ycerine : umi
Alcohol 20 gm Water 30'0 gm
Water 250 gm Perfume .s
Perfume 515 gm L
145- {4) Nanil Whiteners and Strengtheners
Trisodium phosphafzrmUIa 8 . lhf-w products are n'ot much in use nowadays. They are presently
Glycerine 10.0 gm viseil varely, as use of nail lacquers has increased.
. 20.0 : i i
Sodium lauryl ether Sirsiaad gm Hail w_h|teners are used on the oute.r edge of the x?al.l to Producc? a
Ethoxylate lanolin der; - 3.0 gm whité cdging. They are used as a thick paste containing either zinc
ol vatives 0.5 gm wailg or titanium dioxide in a base of either glycerine-tragacanth jelly or
. ) 66.5 gm peltaleum jelly and beeswax mixture. Other substances occasionally
( )::'l Bleaches uaeil, ns whiteners, are kaolin, talc, colloidal silica, etc.
©€S€ preparations are used to : Nowadays pencil Iso ilable which can be applied easil
. ' ar 0 remove diffc . adays pencils are also avai pp y
discolorations on the nails and to whiten er‘em types of stains and withoul messing problem of creams. The pencils are normally made of
tOba(;co, vegetables, etc. The stains can b;egmghedsgalns can be of ink, wany materials containing titanium dioxide.
or reduct . ve eit Sl : .
normauc 132 groceqs depending on the nature ot stair yOx‘igiezr‘ oxidation ' Nail strengtheners are basically used for hardening of nails, particu-
Other ayen tse Ere hydrogen peroxide, sodium perborate chmg agents laily 1o treat dry brittle nails. They normally contain astringent salts and
e g ! w. ich are used for removal of stain or b ) : peroxide ate agueous solutions of chlorides, sulphates, acetate, salts of aluminium,
» artaric acid, hydrochloric acid. Sulphites with d Tatc Ing are citric sirconium and strontium. Also potassium, sodium or ammonium alums
Hute acid are also are used. The astringent salts are used in 1-5% along with glycerine or

jupylene glycol for even application and improved penetration. Use of
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dimethyl or diethylolthiourea solution also has been reported for nail
strengthening purpose.

After washing and drying off the nails the lotion is applied with a CHAPTER-18
brush. The hands are kept downward for few minutes to allow drying.
Further application may be made after drying, if required. i TOOth and Oral C aVlty
NAIL WHITENERS
Formula 12 ) :

Titanium dioxide 25.0 gm Maintenance of health of the teeth and gums well is very important for
Petroleum jelly 70.0 gm having pood general health. More often than not, health of teeth.an_d
Beeswax 5.0 gm guamis of a person is an indication of his general health. So, it is

nieceasary to take care of health of teeth and gums. Various preparations

Melt last two together and add titanium dioxide with trituration and . -
d : ave used for cleansing and maintenance of good health of teeth, gum and

2 ainl cavity. The products, termed as dentifrices, are used to keep the
T e g A I jeetly clean, shiny and to inhibit the formation of unpleasant odour in
Titanium d_l cile ekl mwuth and freshen the breath. But before studying such preparations, it
B SoTeuin jelly 2 g i& important to study the anatomy of the teeth and physiology of the oral
Melt jelly and mix titanium dioxide properly and mill it. dnvity and also diseases of teeth, gum and oral cavity.
NAIL STRENGTHENERS Structure of Teeth and Physiology of Oral Cavity
Formula 14 Macroscopically, the tooth can be distinguished into three distinct
Potash alum 3.000 gm patts of free-standing crown, the slender neck which is covered by gums
Glycerine 10.000 gm termed as gingiva, and the root which is embedded in the jaw. The root
Formaldehyde 0.010 gm uf cach tooth sits within a bony socket called an alveolus.
Menthol 0.001 gm
Water 86.989 gm Pulp cavity
Perfume q.s. Ename|
Preservative q.s. Crown 1 Dentin
Gingiva
Formula 15 L
Aluminium chloride 5.0 gm Neck { Gingival sulcus
Glycerine 10.0 gm ( oAt
Solution of formaldehyde (40%) 0.1 gm
S0 0 Periodontal ligament
Alcohol 5.0 gm Reot
Water 78.9 gm Root canal
Evaluation AI\TeoIar bone
; g i — ) i X i Apical foramen
Tests for identification of individual ingredients and their weight are . A8 2 @5 b anches of aiveolar
essentially to be done. Also stability of the products, rheology, film - vessels and nerve
characters etc. are some tests which are required to be done depending Fig. 18-1 Schematic sectional view of tooth

on the type of products. Some of these tests are similar to nail lacquers.
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A sectional view through an adult tooth is presented in Fig. 18.1.
The bulk of each tooth consists of a mineralized matrix material called
dentin. This material is similar to that of bone but the only difference is
that it does not contain living cells. Instead, the cytoplasmic processcs
extend from cells in the central pulp cavity into the dentin. From the
root canal, a narrow tunnel located at the root, blood vessels and nerves
are supplied to the pulp cavity. The blood vessels and nerves enter into
the root canal through the apical foramen to supply the pulp cavity.

The periodontal ligament, which is made of collagen fibres, extends
from the dentin of the root to the alveolar bone, creating a strong
articulation called gomphosis. Dentin of the root is covered by a laye:
of a substance called cementum, providing protection and firmly anchor-
ing the periodontal ligament. Histologically, the structure of cementum
is very similar to bone. It is less resistant to erosion than dentin. The
exposed portion of the tooth is called crown. The boundary between the
root and the crown of the tooth is marked by the neck. The neck of each
tooth is surrounded by a shallow gingiva sulcus. The mucosa of the
gingiva sulcus is loosely bound to the tooth. This epithelial attachment
of the tooth is important for preventing bacterial access to the lamina
propina of the gingiva and the relatively soft cementum of the roof.
Brushing and massaging of gums stimulate the epithelial cells and make
the attachment stronger. Breaking down of the epithelial attachment
causes bacterial infection of the gingiva and is called gingivitis.

The dentin of the crown is covered by a layer of a material called
enamel consisting of calcium phosphate in a crystalline form. The
enamel is the hardest biologically manufactured substance. For the
formation of strong and resistant enamel coating, sufficient quantity of
calcium, phosphate and vitamin D are essentially to be taken during
childhood.

From cosmetic point of view only the visible and exposed parts of
the teeth are important. These are crown, neck and gum or gingiva.
Enamel of the crown is most important for that.

The saliva is an integral part of the environment of oral cavity and
teeth. Knowledge of saliva is important for maintenance of good health
of oral cavity. Salivary glands produce 1.0 to 1.5 litres of saliva each
day. Water is the main constituent and is about 99.4%. Remaining
0.6% mainly consists of several electrolytes, buffers, glycoproteins
mainly Na*, CI~ and HCO3™. Lubricating action of the saliva is due i
the presence of glycoprotein called mueins. Saliva is a mixture of

| e i e
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glandular secretions and is secreted 70% from submandibular salivary
glands, 25% from parotids, and 5% from sublingual salivary glands.
(Continuous secretion of saliva flushes the oral surfaces helping to keep
them clean and wet. Buffers present in the saliva maintain the pH
slightly acidic, close to 7.0, and thus prevent the build up of acids
produced through bacterial growth. Saliva also additionally contains
immunoglobulins (Ig A) and lysozymes that help in control of oral
bacterial population. Any reduction or elimination of salivary secretions
caused by either radiation exposure, emotional distress, or other factors,
(riggers a bacterial population explosion in the oral cavity. This leads to
recurring infections and progressive erosion of teeth and gums. The
saliva serves several functions during eating.

(1) Lubrication of the mouth.
(2) Moistening and lubricating materials in the mouth.

(3) Dissolution of chemicals which stimulate the taste buds and
provide sensory information about the material.

(4) Initiating the digestion process of complex carbohydrates,
before swallowing, by the amylase enzyme present in the
saliva.

The surface of the normal sound tooth is smooth. The gingival tissue
strongly encloses the neck of the tooth. Continuously circulating saliva
removes the remaining food materials adhered to or between the teeth.
Any hard ingredients present in the food materials also polish the dental
surlaces.

Dental Problems

Dental problems can be of various types and require care. Some
problems can be taken care of by cosmetics but some need medical care
and medicine.

Tooth decay is caused by the action of bacteria that inhabit the
mouth. A sticky matrix material is produced by bacteria adhering to the
s faces of teeth. This material traps food particles and creates deposits
wlich is called plaque. This organic material, over the time, becomes
calcified forming a hard layer of tartar or dental calculus. Calcification
aocurs by enzymatic degradation of calcium rich substances in saliva
and resultant formation and deposition of insoluble calcium compounds
on the teeth. Removal of these hard layers is very difficult. Normally
turtar formation occurs at or near gingival sulcus. Brashing cannot
remove this deposition, even in the early stage.
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The deposited plaque protects the oral bacteria from the effect of
salivary secretion, thus salivary secretion cannot control their growth.
Bacterial growth over the food remnants produces acids that slowly
erode the surface and structure of the teeth. This results in dental caries
or dental cavities. The most commonly occurring bacteria S. mutans,
when reaches and infects the pulp, causes pulpitis. In such condition,
normal treatment is the complete removal of the pulp tissue, particularly
the sensory innervation and all areas of decay. The pulp cavity is then
packed with alternative and appropriate materials. This process is called
root canal.

Normal brushing of the teeth can only cover the exposed surfaces of

the teeth. So, this can only prevent the settling of the bacteria and the
entrapment of food. But the bacterial and the food remnants in inter-
proximal space or between the teeth or within the gingival sulcus cannot
be removed by the brush. Daily use of dental floss to keep clean these
spaces as well as regular stimulation of gingival epithelium by massag-
ing are recommended for maintenance of good oral health. Acids
generated by bacteria and plaque remaining within the gingival sulcus
for extended period of time will lead to erosion of the connections
between the neck of the tooth and the gingiva. As a result the gum
appears to recede from the tooth and leads to periodontal disease. In
addition to these, the bacteria attack the cementum, finally leading to
destruction of the periodontal ligament and erosion of alveolar bone.
These further lead to loosening of the tooth and thus the tooth falls out
or is required to be removed. Periodontal disease is the most common
cause for the loss of teeth.

Dental Preparations
To take care of various dental problems and maintain dental health
and oral cavity various preparations are available and marketed. The
following chapters will deal with such preparations. These preparations
are classified as follows—
(1) Dental Care Preparations
(a) Tooth pastes
(b) Tooth powders
(c) Solid and liquid dental preparations

(2) Mouthwashes

CHAPTER 19

Dental Care Preparations

Nantenance of teeth clean and in good health is essential and also
uiportant for everyone. This can be achieved by using various dental
waie preparations or dentifrices. Dentifrices are the preparations used for
vleaning the surfaces of te=th and keep them shiny and to preserve the

henlth of the teeth and gums. These preparations may also expected to
help inhibit the formation of unpleasant odours and freshen the breath.
Hegular use of dentifrices helps to prevent occurrence of tooth decay. A
good dental health increases the possibility of a good general health.

Importance of cleaning the teeth was probably realized along with
the need for maintenance of body cleanliness. . Several old Greek,
foman, Buddhist and Hebrew literary works mention the use of tooth-
jiieks, chew sticks and sponges for teeth cleaning ‘purpose. Materials
waed as ingredients of dentifrices at that time were dried animal parts,
heobs and plant parts, honey and minerals. Several items of the early
inpredients were found to be harmful, destroying teeth, irritating oral
fycosa.  Some of these harmful substances were sulphuric acid, acetic
uuid, lead ores, and abrasive minerals. Over the period of time, various
awdics on these substances have helped to identify safe and useful
dantifrice ingredients.

Dentifrices can be either simple cleansing dentifrices or also be
therapeutic dentifrices.  Therapeutic dentifrices are basically cleansing
jmeparations containing, additionally, some drugs or chemicals which
decrease the occurrence of dental caries or help in control of periodontal
dizcise.  These are achieved by the bactericidal, bacteriostatic, enzyme-
inhibiting or acid-neutralizing qualities of the drugs or chemicals used.
I'herapeutic dentifrices containing stannous fluoride are widely used
products.

Dentifrices are prepared in paste, powder and to a lesser extent in
higuid and block forms.

203
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Functions of Dentifrices

Though the primary function of a dentifrice is the cleaning of the
accessible surfaces of the teeth, but it can have some other functions

also. The expected functions of a dentifrice are as follows—
(1) Cleansing of tooth
(2) Prevention of formation or removal of dental plaque
(3) Prevention of formation of calculus
(4) Polishing of tooth
(5) Reduction of the occurrence of tooth decay
(6) Reduction of periodontal disease
(7) Prevention or reduction of mouth odours and freshening of
breath

Some commercial dentifrices may be performing all of the above
functions and some may be fulfilling partial functions.

(1) TOOTH PASTES

Tooth pastes are most popular, valuable and widely used preparations
for cleansing the teeth. It has largest share of dental cleansing and care
preparations. Though they are expensive than tooth powders but still
they are more preferred.

Tooth pastes are preferred because of the following reasons—

(1) Easy to take measured quantity and spread on the tooth
brush.
(2) No spillage or wastage.
(3) Attractive consistency.
(4) Proper distribution in mouth.
A good tooth paste should have following characters—

(1) It must clean the dental surface properly without any
scratches.

(2) Softness should be such that it can be easily squeezed out ol
the tube to spread on the brush, but should not sink into the
brush. ‘

(3) The consistency should remain constant in wide range of
temperature during shelf-life.

(4) It should not dry, at least not quickly.

(5) It shouid not be toxic and should not sensitize buccal mem
brane.

(6) It should not interact with the container material.
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Ingredients
Tooth pastes contain several ingredients to fulfil various functions.

Ingredients of a tooth paste can be classified as follows and are
discussed below—

A1) Abrasives and polishing materials

(2) Detergents and foaming materials

(3) Humectants

(4) Binding agents

(5) Sweetening materials

(6) Flavours

(7) Preservatives

(8) Miscellaneous or special ingredients such as therapeutic

agents, whitening agents, etc.

(1) Abrasives and polishing materials : These materials are also
silled as cleansing materials. Abrasive is the main constituent of tooth
pastes or tooth powders. An abrasive should have to be powder and
linrdd but not such that it makes scratches on the enamel or gum. They
ale prelerably water-insoluble but water-soluble abrasives have also been
suppested in recent times. Abrasives should not have any unpleasant
twate, smell and also should not be toxic. Though hardness is the
ilicrent character of each substance, however it can, to some extent,
alio depend on particle size and impurities. Abrasives are responsible
It removing food particles lodged in the teeth. They also help to
ieiiove some stains from the teeth. Normally the amount of abrasive is
whonit half of total weight of a tooth paste.

Iie materials most widely used are calcium carbonate, tricalcium
phasphate, dicalcium phosphate, aluminium sulphate, magnesium
feisilicate and others.

Calcium carbonate (precipitated chalk) is the most commonly used
alimsive. This substance is available in different grades. They vary in
density, crystal form, specific surface, particle size. Normally the very
liplit prade calcium carbonate is used in tooth paste preparations. Pastes
pwepired using lighter grade do not harden. Calcium carbonate imparts
alkalinily to the preparation. Chalk is the native form of raw calcium
sarhanate.

[Dihydrate and anhydrous dicalcium phosphate, tricalcium phosphate
anil enlcium pyrophosphate are important calcium salts used as abrasives
i tooth pastes. Dicalcium phosphate dihydrate (CazHPO4.2H70) is
mistly used amongst them. These substances are mild abrasives. Both
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the dicalcium phosphates are odourless, tasteless and white. They are
slightly soluble in water. They are used, both, as abrasive and polishing
agent. Tricalcium phosphate [Ca3(POy);] is also a tasteless, odourless
white amorphous powder and insoluble in water. It also imparts mild
abrasive and polishing effect. Dicalcium phosphate imparts neutral pH
to the paste whereas calcium carbonate imparts alkaline pH. Thus
preparations containing calcium phosphates have better taste and
enhance the stability of the flavour.

Sodium metaphosphate, a water insoluble substance, has a good
abrasive effect and used along with tricalcium phosphate. It promotes
the lustre of teeth. 2

Magnesium trisilicate is a hydrated magnesium silicate (2Mg0.3Si0,)
and is used along with other abrasives and polishing agents. It is a fine,
white, tasteless and odourless powder and insoluble in water. It acts as a
mild antacid.

Aluminium hydroxide [Al;03.3H,0 or AN(OH);] is also used in
combination of other abrasives and polishing agents. This substance is
available as a microcrystalline powder as well as a gel suspension. The
powder has abrasive and cleansing properties.

Calcium sulphate is occasionally used and is a mild abrasive. It
considerably influences the consistency.

Other substances occasionally used are talc, kaolin, zirconium
silicate, etc.

(2) Detergents and foaming materials : The cleansing action of
the detergents is due to their lowering of surface tension. They help in
wetting and dispersion of powdered materials in the paste. They also
help penetration of paste and abrasives into the fine cracks and other
places and thus assisting in removal of food particles and debris. By
their emulsification capability they help in removal of mucus. They also
help in producing foam. Soaps and various synthetic detergents are
mostly preferred.

Though soaps are alkaline in nature but still they are used. Specially
prepared dental soaps are available for use in tooth pastes. As soaps
may have odour or taste, tasteless and odourless soaps are to be used.

Synthetic detergents are widely used in tooth pastes. Sodium lauryl
sulphate is one of them most widely used. Others are magnesium laury!
sulphate, sodium lauryl sarcosinate, diethyl sodium laury! sulphosuccinate.
Surfactants also lower the abrasive effect of tooth brush and abrasives.
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(3) Humectants : Humectants, in tooth pastes, prevent drying out of
fhe product and -impart some plasticity character to the paste. The
amount of humectants used normally can vary from 5 to 10%. However,
animelimes higher amount of 30% or more is used. Actual amount.is
devlded ‘on the specific gravity of the powder mass. Substances V\_/lth
lswer specific gravity needs less humectant. Only glycerine, sorbitol
anil propylene glycol are widely used as humectants in tooth p:?stes.
tilyeerine imparts glossy character to the product and is the most w1d.ely
uued humectant. Glycerine also imparts sweetness. Sometimes sorbitol
I prelerred over glycerine and imparts more viscosity and plasticity than
ulycarine.  Sorbitol is also less sticky than glycerine and prevents
sepuration of water.

(4) Binding agents : Various hydrocolloids are used in tooth pas.tes
i improve and maintain the consistency. They also preant separation
wl pustes. Aqueous dispersions of the hydrocolloids are viscous. These
hydrocolloids are used in 1-2.5%. Though, once, starch, liquid glucose
il simple syrup were used but slowly they were replaced by m'ucil:ftges
of karaya gum, gum arabic and tragacanth. Gum tragacanth is stlll.a
whlely used binding agent. The exact amount of binding agent will
olﬁpt‘ll'(l on the ¢onsistency wanted. Normally the gum is first mixe.d
with sufficient quantity of glycerine, alcohol before adding water. This
ya ylong to prevent formation of lumps.

Other substances used are mucilages of chondrus or irish moss,
sithoxymethy! cellulose, sodium alginate, carbopols, bentonite, veegum,

el g’

($) Sweetening materials : Sweetening agent is very important for
touth paste.  Saccharine sodium is a widely used sweetening agent.
Sadium saccharine is used in 0.05 to 0.31%. The exact amount will
depend on the amount of other materials and sweetness of the oth§r
inpredients, like glycerine present. Apart from glycerine, chloroforrfl is
also used as a sweetening agent. Alternative sweetening agent is sodium
gyulnmate but due to its toxicity it is banned in several countries.

(6) Flavours : Flavours are essentially to be incorporated in tooth
pastes for a long term effect in the mouth. The flavours normally u§ed
ae blending of suitable oils which in combination with sweetening
apent produce a smooth but distinct taste in the product and also leave a
pleasant and refreshing smell in the mouth after use. The flavour§ most
widely used in tooth pastes are a blending of peppermint oil z}nd
spemrmint oil or only peppermint oil. Only the.finest quality flavouring
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oi.ls are used. Some other flavouring agents are also used, either along
with peppermint oil or in combination with spearmint oil or alone.
Other such flavours used are clove oil, cinnamon oil, cassia oil etc., in
sn:lall q.uantities. Menthol is also used to modify the flavour of pep]ﬁer-
mint or its combinations. The proportion of flavouring agents normally
used can vary from 1.0 to 3.0% depending on the selection of combina-
tion of flavours.

(7) Preservatives : Preservatives are essentially required in tooth
pastes as the product is prone to microbial growth due to presence of
gums and water. Though high quantity of glycerine may prevent
rfucrobiaj growth, but still a suitable preservative, single or in combina-
tion, is used in tooth pastes. Flavouring agents or chloroform present in
tooth pastes impart some preservative action but a separate water-soluble
preservative is incorporated to have better effect. Preservatives normally
preferred are methyl parahydroxybenzoate (0.15%) along with propyl
parahydroxy benzoate (0.02%). Sodium benzoate, formalin though used
once but are not recommended nowadays. Preservatives are normally
dissolved in the humectant and then mixed in other components.

(8) Miscellaneous or special ingredients : These are various sub-
stanges additionally incorporated in the tooth paste preparations to achieve
special functions. They are listed below—

(a) Colours : They are not preferred much as most of the tooth
pastes are white. But, nowadays, several coloured tooth pastes are
available to attract the consumers attention or to mask the colour of
some special ingredient(s) of the tooth paste formulations. Even
multicolour is also used in some products. The colour to be used should
be from the certified colours from the list approved under Drugs and
Cosmetics Rules. Pink, red, green are some important colours used
normally. Striped pastes are also in use and made by using pastes of
different colours and using a special nozzle system.

(b) Bleaches : For the removal of stains from the teeth and to impart
the whitening effect of the tooth pastes or powders bleaches are incorpo-
rated. They are basically oxidizing agents such as sodium perborate
sta!ailized hydrogen peroxide, magnesium peroxide etc. and are used as
stain removers and whiteners of teeth.

(¢) Lubricants : Lubricants, are sometimes, incorporated in tooth
pastes to facilitate the paste to come out or for filling purpose. Even if
the paste stiffens, presence of 1.0 to 2.0% liquid paraffin helps to allow
the paste come out without any extra pressure.

h+
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Oucisionally several other chemical substances are incorporated in
ookl pustes for some specific purpose or function. Pancreatin has been
waril i about 2.0% for the removal of tartar without any damage to the
ol enamel.  Liquid silicones are occasionally incorporated in non-
fntining tooth pastes to form thin water repellent film, after easy spreading
nvel teeth and to prevent adhesion of food particles. It has to be
worporated along with an emulsifying agent. Silicones are used in
varlable proportions and can be used from 0.5-45%. Suggestion has
figeil made to incorporate chlorophyll in tooth pastes for deodorizing
sffecl in halitosis, though there is doubt about its effectiveness at the
viiwentration of 0.1-0.5% at which it is used in tooth paste.

Sodium laury! sarcosinate, used as foaming agent in tooth paste, also
adla ps anti-enzyme and bacteriostat and also has anti-cariogenic activi-
flea, At low concentration (0.03%) it only acts as hexokinase inhibitors
bt at 0.25% it can prevent growth of bacterial flora in saliva. Alkalis
and urea are incorporated to neutralize acid in saliva and to prevent
degomposition of carbohydrates and formation of acid. Strontium chlo-
ilile, is incorporated in tooth pastes for the treatment of hypersensitivity.
It is well known that fluorides help in preventing tooth decay. It has
lieen observed that in certain conditions stannous fluoride combines with
ioth enamel and forms an insoluble tin oxide, tin phosphates and
gnlcium fluoride which inhibit acid penetration and thus tooth decay. In
normal formulation condition, stannous fluoride or other fluorides
degrnde and thus an acidic pH is maintained for the formulation for
atabilizing such substances.

Formulations
Several combinations of tooth paste preparations are mentioned
helow for a comprehensive idea.

General Method of Preparation

These preparations are preferably made in stainless steel mixer con-
fuiner, for large scale manufacture, filled with slowly rotating blades. It
¢an be done in a planetary mixer or similar mixer used for semisolid
preparations. Small scale batch can be made in a glass container.

The gum is mixed with a suitable quantity of humectant, without any
water, for proper dispersion. Chloroform or alcohol can also be used for
dispersion of binding agents. Other colloids may be dispersed in water.
I'reservative can be dissolved in glycerine or water. Methyl cellulose
should be mixed with cold water, but ethyl cellulose should be dispersed
in warm water. Other powder ingredients are sifted together and added
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gradually to mucilaginous mixture with continuous gentle stirring. Then
aqueous media is mixed and stirred further to get the product. Favour
and detergent shouid be added at the last.

In an alternative method the binder is premixed with solid abrasives
and other powders and then poured in a suitable mixer (dough-type
mixer) along with aqueous solution of the humectant, preservative,
sweetening agent and mixing is done. After obtaining a homogeneous
paste, flavour and detergent are added.

TOOTH PASTE

Formula 1
Calcium carbonate 56.0 gm
Sodium lauryl sulphate 1.0 gm
Glycerine 22.0 gm
Gum tragacanth 1.5 gm
Water 19.4 gm
Saccharine 0.1 gm
Flavour q.s.
Preservative q.s.

Formula 2
Calcium carbonate 44.5 gm
Magnesium carbonate 1.0 gm
Magnesium hydroxide 3.0 gm
Sodium lauryl sulphate 1.0 gm
Gum tragacanth 1.0 gm
Glycerine 31.0 gm
Oil of peppermint 1.0 gm
Saccharine 0.1 gm
Water 18.4 gm
Preservative g.s.

Formula 3
Dicalcium phosphate 60.0 gm
Sorbitol 70 16.0 gm
Gum tragacanth 1.0 gm
Sodium lauryl sulphate 1.0 gm
Saccharine sodium 0.1 gm
Water 21.9 gm
Preservative q.s.
Flavour g.s.

Che i
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_ Formula 4
Tricalcium phosphate
Glycerine '
Propylene glycol
Sodium alginate
Saccharine
Mineral oil
Sodium lauryl sulphate
Water
Preservative
Flavour

Forfnula 5
Stannous fluoride
Calcium pyrophosphate
Glycerine
Gum tragacanth
Stannous pyrophosphate
Sodium lauryl sulphate
Flavour oil
Water
Saccharine
Preservative

Formula 6
Dicalcium phosphate
Calcium carbonate
Glycerine
Gum tragacanth
Saccharine
Sodium lauryl sulphate
Water
Flavour
Preservative

(2) TOOTH POWDERS

50.0 gm
8.0 gm
14.5 gm
0.5 gm
0.05 gm
1.0 gm
1.5 gm
24.0 gm
q.s-
q-s.

0.4 gm
40.0 gm
29.0 gm

1.0 gm

1.0 gm

1.5 gm

0.1 gm
26.9 gm

0.1 gm

q.s.

36.0 gm
13.0 gm
20.0 gm

1.2 gm

0.1 gm
10.0 gm
19.75 gm

q-s.
q.s.

211

Tooth powders are, structurally, the oldest and simplest preparations
and they are also the cheapest. Over the years their market share has
been reduced by popularity and advantages of pastes, but still they have
a considerable share of the market and population. The main problems
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encountered with tooth powders are floating of powders in air during
manufacturing, formation of cake on storage, and uneven distribution in
mouth. The oldest tooth powder is reported to be camphorated chalk.
More or less every dental care manufacturer also markets tooth powders
alongwith toothpaste products.

Composition
Basically, tooth powders contain the following four ingredients:
(1) An abrasive
(2) A surfactant or detergent
(3) A sweetening agent
(4) Flavour
(5) Colour (if required)

Abrasives used in manufacturing tooth powders are the same as used
in tooth pastes, such as calcium carbonate, dicalcium phosphate, tricalcium
phosphate, calcium pyrophosphate, calcium sulphonate, aluminium sul-
phate etc. Though lighter calcium carbonate is used in tooth paste but in
tooth powders heavier grade calcium carbonate is used. Other ingredi-
ents are also selected as in tooth pastes.

The following are some of the formulae of tooth powders which are
prepared by simple mixing.

General Procedure for Manufacture

This is done by simple mixing. First ingredients of small quantity
are premixed and then mixed with other ingredients in ribbon-type or
agitator type of mixer. Flavour can be sprayed on to the bulk or can be
premixed with part of some abrasive and polishing agent and then mixed
with the bulk.

TOOTH POWDERS

Formula 7
Phenol 2.5 gm
Kieselguhr 57.5 gm
Calcium carbonate (heavy) 40.0 gm
Flavour q.s.
Colour q.s.

First prepare a triturate of the phenol and a small quantity of
kieselguhr. This is then sieved and mixed with rest. Add colour and
flavor, mix and finally sieve once more.
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Formula 8
Calcium carbonate 92.8 gm
Dental soap powder 6.0 gm
< Flavouring oil 1.0 gm
Saccharine sodium . 0.2 gm
Formula 9
Calcium carbonate 76.0 gm
Kaolin 11.9 gm
Sodium lauryl sulphate 2.0 gm
Powdered pumice 10.0 gm
Saccharine sodium 0.1 gm
Flavour g.s-
Colour q.s.

Formula 10

Calcium carbonate 84.0 gm
Tricalcium phosphate 10.0 gm
Sodium lauryl sulphate 3.0 gm
Sodium perborate 2.0 gm
Saccharine sodium 1.0 gm
Flavour q.s.

Colour q.s.

(3) SOLID AND LIQUID DENTAL PREPARATIONS

Ihough these preparations are not much popular, but still they exist
ity the market and have limited use for tooth cleaning purpose.

Solid dental preparations are basically a tooth powder suspended in a
sonp base and converted to solid shapes. The abrasive materials vary
fiom S0-80% and the soap is about 20-50%. They also contain flavours,
sweeleners and occasionally colours.

Formula 11
Dental soap 16.9 gm
Calcium carbonate 80.0 gm
Glycerine 3.0 gm
Saccharine sodium 0.1 gm
Colour q.s.
Flavour q.s.

I'he soap and calcium carbonate are mixed along with glycerine, and
uther additives and then milled and mixed with some water, if necessary,
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to form a soft mass. Then they are made into bars, stick by mechanical
process.

Use of liquid dentifrices is comparatively less than the solid ones.
They are basically aqueous or hydroalcoholic solutions of surfactants
with additional components of thickening agent, sweetener, flavour, etc.

They do not contain any abrasive as they will sediment. So the action of

these preparations on dental surface is less but the cleansing effect is a
little more.

Formula 12

Sodium myristate sulphate 4.0 gm
Methyl cellulose 4.0 gm
Saccharine sodium 0.1 gm
Flavouring oil 0.3 gm
Glycerine 5.0 gm
Alcohol 10.0 gm
Water 854 gm

The manufacturing process is basically making simple solution of all
ingredients. The hydrocolloids are first dispersed in part of the solvent
prior to mixing with other ingredients. Flavour is dissolved in alcohol
and then added to glycerine and mixed to the bulk.

Evaluation

Identification of ingredients and estimation of their contents are
essential components of overall quality control and evaluation of dental
care products. The products, tooth pastes and tooth powders, can be
basically classified into foam forming and non-foam forming.

Some other special evaluation tests are as follows:

(1) Abrasiveness : Various tests have been designed and reported
over the year, mostly on the set of extracted teeth. The teeth were
mechanically brushed with pastes or powders and then the effects were
studied by observation, mechanical or other means. Abrasive character
normally depended on the particle size. So, study of particle size can
also give such idea.

(2) Particle size : This can be determined by microscopic study of
the particles or by sieving or other means.

(3) Cleansing property : This is studied by measuring the change
in the reflectance character of a lacquer coating on a polyester film
caused by brushing with a tooth cleanser (paste or powder). Also an
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in vivo test has been suggested in which teeth were brushed for 2 weeks
anil condition of teeth was assessed before and after use with the help of
phstographs.

(4) Consistency : It is important that the product, paste, should
”mmmi”, the consistency to ‘enable the product press out from the
sontainer. Study of viscosity is essential for this. Rheology of powders
is aluo important for proper flow of the powders from the container.

(5) pH of the product : pH of the dispersion of 10% of the product
i water is determined by pH meter.

(6) Foaming character : This test is specially required for foam-
lorming tooth pastes or tooth powders. Specific amount of product can
he mixed with specific amount of water and to be shaken. The foam
s [ormed is studied for its nature, stability, washability.

(7) Limit test for arsenic and lead : This is very important as these
s highly toxic metals. Specific tests are there to estimate these two
metnls. However, if the raw materials are tested for the limit of these
wo metals, products may not have excess of such metals.

(8) Volatile matters and moisture : A specific amount of the
product required to be taken in a dish and drying is to be don_e till
constant weight. Loss of weight will indicate percentage of moisture
and volatile matters.

(9) Effect of special ingredients : Special tests should be done for
ihe special ingredients if any, like antiseptic, enzymes, etc. For each one
apecial and specific test are to be done.
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Mouthwashes

These products are not discussed along with tooth pastes or tooth
powders, as there are definite differences between the two categories ol
products, both functionwise and compositionwise. The main function of
tooth pastes and tooth powders is cleansing whereas mouthwashes are
basically deodorants and antiseptics. But, it should be mentioned here
that all tooth pastes and tooth powders also act as deodorants as they
help in the removal of food debris which causes mouth odours on
decomposition in mouth by oral bacteria. If any bacterioside is also
present in tooth pastes they help in inhibiting bacterial activity. As most
of the tooth pastes coritain fragrance, they also help in masking the
unpleasant odour of the mouth. Similarly mouthwashes, apart from their
main function of deodorants and antiseptics, can also help in cleansing
by removing water-soluble substances or loose debris from the surfaces
or between the teeth or from oral cavity.

A good mouthwash should have the following characters—
(1) Good and quick antiseptic action at the dilution it is used
(2) Attractive flavor to impart a odour to the mouth
(3) Sweet taste
(4) Not much expensive
(5) Non-irritant to mouth and mucous membrane
(6) Non-toxic

Composition

Mouthwashes are mainly alcoholic or hydroalcoholic solutions. as
they are used in oral cavity, which may be suitably diluted, if necessar
However, there can be mouthwashes as solid. powder or concentrated
products which are to be dissolved or diluted with water before using as
mouthwash. These types of products are. presently, only few in;!hc
market, though they are economic in manufacture. packing, transporta-
tion and storage. Iri the recent past several lozenges or chewing gum
type mouth fresheners have also been introduced. They may va!:.u
contain antiseptics. Also few aerosol products as mouthwashe; have
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been launched in recent past particularly in advanced countries. The
inpottant components of mouthwash preparations are—

(1) Antiseptic or antibacterial substances

(2) Astringents

(3) Deodorizing agents

(4) Drug extracts

(5) Flavours :

(6) Surfactants

(7) Sweeteners

(8) Colours

(9) Vehicle

Some of the above components are essential but a few of them are
wplional and may be incorporated according to the specific requirements
and target population.

(1) Antiseptic Substances

These are the active constituents of most of the mouthwashes. Vari-
ous substances are available to select a suitable antiseptic for incorporating
i # mouthwash. The choice of specific antiseptic is made according to
the need and matching with other ingredients. Substances normally used
are phenol and its derivatives, hexachlorophene, quaternary ammonium
vompounds, thymol, salicylic acid, formalin, boric acid, tannic acid,
hydroxy benzoates etc.

Phenol and its derivatives : Though there are a large number of
phenol derivatives having antiseptic properties, only a limited number of
them are actually used in mouthwashes. The non-suitability of others
may be due to objectionable taste, poor solubility, degradation and
discoloration, toxicity, sensitization property and cost. The phenol and
its derivatives and their concentration used in mouthwashes are phenol
(0.1-1%), beta-naphthol (0.3-0.5%), thymol (0.1%), chlorothymol (0.05-
0. 1%), hexachlorophene (0.02-0.2%), hexylresorcinol (0.05-0.1%), amyl-,
liexyl-, heptyl- and octyl-phenols (0.05-0.3%). Normally, phenolic com-
pounds are more active in hydroxyl form than the phenolate form. Para
substituted to hydroxyl group are more active than other phenol deriva-
lives. Aqueous solution, normally, is more active than solutions in other
solvents. [f water solubility of any phenolic compound is poor it can be
solubilized by using a suitable surfactant or solubilizing agent, such as
fweens.

Quaternary ammonium compounds : These compounds have been
found useful as antiseptics in mouthwashes. Some quaternary ammo-
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nium compounds are very good oral antibacterial and deodorant agents.
Sometimes these compounds are used along with some other antiseptics,
such as chlorohexidines. The quaternary ammonium compounds are
effective against a wide spectrum of bacteria and normally active at
alkaline pH. One important problem with quaternary ammonium com-
pounds is their incompatibility with other compounds, particularly anionic
detergents, oil of peppermint, methyl parahydroxy benzoates, citric acid,
saccharine, boric acid etc. However, there are some quaternary com-
pounds which are highly effective over a wide range of pH and with
higher compatibility. Such stable compounds are cetyl pyridinium chlo-
ride, quarternary morpholinium alkyl sulphates etc. Quaternary
ammonium compounds should not be used in excess, as at higher
concentration they are toxic and irritant to mucosa.

Essential oils : Though they are basically used as favouring agents,
but some essential oils also have antiseptic properties. Cinnamon oil,
cassia oil, clove oil, eucalyptus oil, thyme oil, peppermint oil, anise oil,
oil of wintergreen or main constituents of these oils such as thymol,
menthol, eucalyptol, anethole and methy! salicylate have antiseptic prop-
erties.

Miscellaneous antibacterial compounds : Other individual antisep-
tics are clubbed under this category. Variety of substances of different
structures are used as oral antiseptics. Formalin, an aqueous solution of
formaldehyde (37-41%), is a powerful germicide. Formalin is occasion-
ally incorporated as 1% solution in mouthwashes and further diluted
(1:5) before use. Diluted hydrogen peroxide is also a useful germicide
and used occasionally. Boric acid (2-4%), benzoic acid (1-2%) are also
occasionally incorporated in mouthwashes. lodine liberating substances
are also used as iodine is a good antiseptic. Sodium perborate, urea
peroxide or other oxygen-bearing compounds have also been recom-
mended to incorporate in mouthwashes as antiseptic.

(2) Astringents
Astringents are being used in mouthwashes from a long time. Astrin-
gents are incorporated in mouthwashes for following various actions:

(a) To shrink and protect inflamed mucous surfaces.
(b) To precipitate proteins of saliva.
(¢) To diminish accumulated mucous secretions by precipitation.

Astringents are also known to have mild antiseptic property though
not much proof is available.

th ) MOUTHWASHES 219

Substances used for astringent action are zinc chloride, zinc acetate,

alwminiin sulphate (alum), all in 0.05-0.2%. Zinc phenosulphate is
wsedd 1 0.1-0.3% concentration. Tannic acid and its derivatives, acetic
avid, citric acid, lactic acid are also used in mouthwashes in 0.05-0.5%.
4 aleoholic solution or aqueous solution containing glycerine and
twsran, or tannic acid haveare also used. Copper iron or manganese salts
i not used due to metallic taste or staining character though they are
falvinpgent.

(%) Deodorizing Agents

It is not only the bacterial growth on food particles in the mouth, but
severid other factors, as suggested earlier, coniribute to the cause of bad
lweail, Pathological conditions of oral cavity, teeth, throat, gastro-
iteslinal tract, the lungs and nasal passage may cause bad breath.
savere congestion or cough can also cause bad breath. However, a local
imensure can be taken to achieve deodorizing effect in mouth. Quater-
ity ammonium compounds, chlorophyllin have been found to exert
dendorizing effect in oral cavity.

(4) Drug Extracts

Several extracts have found use in mouthwashes. They can act as
asinngents, stimulants or flavouring agents. Extracts which are sug-
geuled to use are tincture of myrrh, an oleogum-resin obtained from the
alem of commiphora molmol or other species, tincture of cinchona,
henvoic tincture, tincture of quillaia, etc.

(%) Flavours

Various flavouring agents are available for incorporating in mouth-
wishes. Peppermint oil, menthol, thymol, aniseed oil, clove oil,
sudalyptus oil, cinnamon oil, anethole, fennel, methyl salicylate are widely
uscd. As mentioned earlier some of them also act as an antiseptic.

{6) Surfactants

Occasionally surfactants are incorporated in mouthwashes to have
welting, or detergent, or solubilizing effects. To keep all the ingredients,
particularly when water content is more, in solution sometimes solubiliz-
g agents may be required. Tweens or other compatible surfactants can
be used. Particularly to keep flavours in aqueous media surfactants help
in solubilization of flavours.
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(7) Sweeteners

Sugars are not used as sweetener in mouthwashes. Saccharine, ot
other synthetic sweetener extracts can be used for this purpose.

(8) Colours

j

Mouthwashes are often coloured with vegetable dyes. The useful
dyes are saffron, carmine, phloxine, erythrosine. They do not have
effect on the other ingredients and on their action.

(9) Vehicle

This is a very important ingredient as all the constituents have to be
kept in solution in the vehicle. Alcohol alone or in combination with
water is the widely used solvent. Thus the preparations are to be diluted
with water in definite proportion, as suggested on the label, before use.
Dilution with water may have another advantage as dilution with water,
just before use, may lead to the precipitation of flavours and disinfect-
ants. This will lead to better adherence of the above substances on the
oral cavity and membrane and thus longer action.

Glycerine is also incorporated in mouthwashes. Use of glycerine has
an added advantage as it is also a sweetening agent with a flavour. It
has also a demulcent and conditioning effect on mucous membrane.
Sometimes a small quantity of hydrocolloids is incorporated to increase
the viscosity.

Formula 1
Benzoic acid 1.00 gm
Cetyl triethyl ammonium bromide  0.60 gm
Resorcinol 1.00 gm
Thymol 0.15 gm
Methy! salicylate 0.35 gm
Eucalyptol 0.15 gm
Menthol 0.15 gm
Alcohol 22.00 gm
Water 74.60 gm

Formula 2
Tincture of myrrh 2.0 gm
Benzoic tincture 1.5 gm
Tincture of iris 1.5 gm
Peppermint oil 1.5 gm
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Thymol

Anethol

Eugenol
Cinnamon oil
Saccharine sodium
Alcohol

Water

Formula 3
Anethol
Methyl salicylate
Menthol
Propylene glycol
Glycerine
Tween 80
Saccharine sodium
Ethyl alcohol
Colour

Formula 4
Phenol
Boric acid
Tincture of myrrh
Tincture of quillaia
Glycerine
Rose oil
Peppermint oil
Aniseed oil
Cinnamon oil
Clove oil
Alcohol

Formula §

Phenol
Solution of sodium hydroxide

(3.56% w/v)
Concentrated orange flower water
Concentrated rose water
Glycerine
Water
Colour

0.2 gm
0.5 gm
0.2 gm
0.1 gm
0.5 gm
70.0 gm
22.0 gm

0.6 gm
1.0 gm
0.2 gm
20.0 gm
30.0 gm
20.0 gm
2.0 gm
26.2 gm
q-s.

1.0 gm
2.2 gm
2.0 gm
10.0 gm
5.0 gm
10.0 gm
04 gm
04 gm
0.1 gm
0.2 gm
68.7 gm

3.6 gm
9.5 gm

2.0 gm
1.0 gm
12.5 gm
714 gm

q.s.
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Formula 6
Sodium potassium copper chlorophyllin  0.05 gm
Peppermint oil 0.06 gm
Spearmint oil +0.04 gm
Sodium carboxy methy! cellulose : 1.00 gm
Solublizing agent 0.50 gm
Saccharine sodium 0.15 gm
Ethyl alcohol 10.00 gm
Water 88.20 gm

All the above products are required to be diluted with water before
use according to the instructions on the label. The dilution is 1:5 for
formulae 2, 4 and 5 but formula 3 can be diluted by 1:0. Formulae 1
and 6 are to be diluted by 1:1

Evaluation

As mouthwashes are used for specific purposes, such as antiseptic,
deodorizing action etc. in the mouth, it is necessary to perform suitable
tests to determine their effectiveness. The following important tests
should be carried out apart from common tests for identity, content,
clarity.

(1) Antiseptic property : Though the antiseptics normally used are
well known and established one, but their activity in pure state is of
limited value for the expected antiseptic activity in the formulations.
Other ingredients present in the formulation may modify the activity. So
it is necessary to carry out separate test for their activity in formulation,
both in vitro and in vivo.

(a) In vitro antiseptic activity : This can be carried out against
suitable oral microorganisms in a suitable liquid media or agar media
against a control and determining their effectiveness against the growth
of the organisms.

(b) In vivo antiseptic activity : This can be done by collecting
representative bacterial samples, before and after the use of mouthwash,
and culturing and counting colonies on agar plate. The representative
samples can be collected from the mouth by rinsing with saline solution
or swabbing with cotton and then inoculated on agar plate. After
incubation for a required period of time the number of colonies will be
indicative of organisms present in the mouth. By this process, optimum
time required to keep the mouthwash in mouth can also be determined.
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(2) Deodorizing effect : Local deodorizing effect can be evaluated
i mouth by using chemical analysis, surface tension effects. Instru-
ments reported to be used to measure level of odour are gas
vhromatograph, fair-wells osmoscope etc. Also human olfactory system
van be used to evaluate odour intensity and deodorant action. Profes-
«ional human tasters are there for such evaluation as used in tea industry,
tlavor industry. "

(3) Stability study : Stability of the products and their components
alan needs to be carried out. Activity of the antiseptics can be decreased
aver the time.  Also stability of the astringents, flavours, colours .are
impactant. - This can be done by normal stability study or accelerated
atnbility study.

(4) Other special tests : Clinical trials may need to be carried out
fur mouthwashes as they sometime contain therapeutic agents. Tests
which are normally suggested, according to the need, are effect on dental
villes, effect on oral soft tissue problems, cleaning and astringent
alfects, ete.



APPENDIX-I

Provisions of Drugs and Cosmetics Act
as Applicable to Cosmetics

A. Definition

Cosmetics, as defined in the Act, mean articles meant to be rubbed,
poured, sprinkled or sprayed or introduced into or otherwise applied to
the human body or any part thereof for cleansing, beautifying, promoting
attractiveness or altering the appearance.

In the last few years the consumption of cosmetics has touched new
lieiphts and the curve is shooting upwards and hence the controls sought
fo be exercised on the drugs have been extended to a certain extent to
{he cosmetics.

B. Import

IFor purposes of import, the cosmetics are deemed to be drugs for the
import of which no license is necessary and all rules applicable to
import of such classes of drugs are applicable to cosmetics as well.
However, the import of the following classes of cosmetics is prohibited.

(i) Misbranded cosmetics which contain colors other than those
prescribed or are not labeled in the prescribed manner or make
any false or misleading claims. ;

(ii) Spurious cosmetics meaning cosmetics which are imitations or
substitutes for other cosmetics or resemble other cosmetics in a
manner likely to cause deception or are imported under names of
other cosmetics or bear names of manufacturers which are ficti-
tious or who are truly not the manufacturers.

(iii) Cosmetics not of standard quality. J
(iv) Cosmetics containing any harmful or unsafe ingredients.

(v) Cosmetics containing prescribed colors which contain more than
2 p.p.m. of arsenic or 20 p.p.m. of lead or 100 p.p.m. of heavy
metals other than lead.

(vi) Cosmetics intended for use on the eye brows or eye lashes or
around the eyes containing coal tar dyes or intermediates.

(vii) Cosmetic colored with arsenic or lead compounds.
(viii) Cosmetics containing hexachlorophene or mercury compounds.

(ix) Cosmetics whose use is likely to involve any risk to the users.
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However, small quantities of cosmetics whose import is otherwise
prohibited may be imported if they are meant for personal use and form
part of a passenger/Zs baggage and are declared to the customs authori-
ties on being directed to do so.

C. Manufacturing : !

A license obtainable from the Licensing Authority is now essential
for undertaking manufacture of cosmetics. The licenses are granted on
payment of requisite fees and fulfilment of other prescribed conditions
and, in general, rules applicable to the licenses granted for the manufac-
ture of allopathic drugs are applicable to these licenses as well.
Manufacture of cosmetics containing hexachlorophene or mercury com-
pounds or misbranded or spurious cosmetics or cosmetics which are not
of standard quality is prohibited. A person licensed to manufacture
cosmetics should fulfil following conditions:

(i) The factory premises should be maintained in clean condition,
should be situated in hygienic surroundings, and should be
distinct and separate from premises used for residential purposes.

(1) Adequate space and staff should be provided and manufacture
should be conducted under the direction and personal supervi-
sion of competent technical staff at least one of whom should be
a whole time employee and should either hold diploma in phar-
macy approved by the Pharmacy Act or should have passed
intermediate examination with chemistry as one of the subject.
However, for small scale manufacturers, employing not more
than 5 persons, a person with general training and experience,
extending over not less than 4 years in the manufacture of
cosmetics, may be deemed to be competent technical staff by
Licensing Authority.

(iii) Either adequate facilities should be provided on the premises for
the testing of raw materials and manufactured products or suit-
able arrangements should be made with approved institutions for
the purpose. Records relating to such tests should be maintained
for at least 3 years from the date of manufacture.

(iv) Cosmetics containing colors other than those specified by Bu-
reau of Standards or colors which contain more than 2 p.pim. of
arsenic or more than 20 p.p.m. of lead or more than 100 p.p.m.
of heavy metals other than lead and eyebrows or eye-lashes etc.
containing any coal tar color should not be manufactured. The
use of arsenic or lead compounds for coloring cosmetics is also
prohibited.
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{v) The Inspectors should be allowed to inspect premises, records
ele., and to take samples of manufactured products. An inspec-
tion book should also be maintained wherein the inspectors can

¢nter their remarks,
ivi) Records of manufacture should be kept as per Schedule U(I) for
al least 3 years.

A4 in the case of drugs, licenses for the manufacture of cosmietics
yemiin valid up to 31st December in the year following the year of issue
ahib may be suspended or cancelled if the licensee fails to observe any of
tie mn'dilions, discussed above. A licensee, aggrieved by this decision
van appeal to the State Government within 3 months of susp.ension or
vanuclintion. Cosmetics can also be manufactured under loan licenses as

ia the vase with drugs.

Anyone manufacturing any spurious cosmetic shall be punishable
with i(npriso‘nment up to 3years and fine. Persons convicted of manufac-
niwe of cosmetics in contravention of any other provision are liable to
imprisonment for a term up to 1 year and or fine up to Rs. 1000.

1. Sale

No license is necessary for the sale of cosmetics but the dealers ip
vommnetics can sell only such products as do not contravene any provi-
wiong of the Act and the Rules. In case a dealer is required to disclose
e name and other particulars of the person from whom he obtained
sosmetics he is legally bound to comply with such directions. An).lor'le
who fails to disclose the name of manufacturer or sells any cosmetic in
vontravention of the Act and the Rules may be imprisoned for 1 year or
fined Rs. 500 on first conviction or imprisoned for 2 years and fined up
o Rs. 1000 on any subsequent conviction.

The following classes of cosmetics are expressly prohibited to be

stocked, sold or exhibited for the sale: )

(i) Misbranded or spurious cosmetics and cosmetics not of a stand-
ard quality.

(ii) Cosmetics containing any ingredient which makes them unsafe
or harmful for use under the directions indicated or recom-
mended.

(iii) 'Cosmetics imported or manufactured in contravention of any
provision of the Act and the Rules.

‘The inspectors may require a person not to dispose any stock of

cosmetics.
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E. Labeling and Packing

Cosmetics sold or distributed in India, whether they are of Indian
origin or imported from outside, should be labeled and packed in accord-
ance with the following provisions:

Class of Cosmetics Labeling part:‘cw'éu's
(On both Inner and Outer Labels)

Cosmetics in general Name of the cosmetics and name and address of the
manufacturer. Manufacturing License Number preceded
by the letter B if the cosmetic is packed in containers
having more than 10 gm.

On the Outer Labels

Net contents of the package expressed as weight for
solids and semi-solids, as volume for liquids or as nu-
merical counts, if the cosmetic is subdivided provided
that this statement need not appear if the contained cos-
metic is not more than 60 ml/30 gm.

On Inner Label Only

Adequate directions for safe use; warning, caution, or
special directions; names and quantities of ingredients
that are hazardous.

Hair dyes containing ~ With the words: Caution. This product contains ingredi-
dyes, colors, and ents which may cause skin irritation in certain cases and
pigments. so a preliminary test according to the accompanying
directions should be made. This product should not be
used for dyeing the eyelashes or eye brows as such use
may cause blindness. (Equivalent labeling in local lan-

guages is also mandatory).

Note : If the cosmetic has only one label, all the information required to
be disclosed on the inner or outer labels shall be displayed on this label.

The following instructions in English and local language should
accompany the package of Hair dyes.

“This preparation may cause serious inflammation of the skin in
some cases and hence a preliminary test should always be carried out to
determine whether or not special sensitivity exists. To make the test,
clean a small area behind the ear or upon the inner surface of the
forearm using either soap or water or alcohol. Apply a small quantity of
the hair dye as prepared for use to the area gently with soap and water. If
no irritation or inflammation is apparent it may be assumed that no
hypersensitivity exists. The test should however be carried out before
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each and every application. The preparation should on no account be
wsed lor dyeing, eyebrows or eyelashes since severe inflammation of the
eye or even blindness may result.”

Alvoholic fragrance solutions (i) The words: HARMFUL IF TAKEN
anvh us cau-de-cologne INTERNALLY
vantinining diethyl phthalate (ii) Content of Diethyl phthalate in each ml.

(i) Specific requirements, if any

(ii) Name and address of manufacturer and
name of cosmetic or a code No.
approved by the licensing authority.

Unsmelic for export

“oap containing hexachlorophene Contains hexachlorophene; not to be used
on babies

footh pastes containing fluorides (i) Content of fluoride in p.p.m. (max.1000
! p-p.m.)
(ii) Date of expiry.

Note : No soap is permitted to contain more than 1% hexachlorophene.

F. Colors
The following colors may be added to medicine and cosmetics
ptovided the common name and the percentage of the color are stated on
the label of the container. The medicines or cosmetics to which these
colors are added shall not be deemed to be misbranded only because of
the fact of addition of colors therein:
I. Natural colors : Annatto, carotene, cochineal, curcumin,’ chloro-
phyll, red oxide of iron, yellow and black oxide of iron, titanium
dioxide.

to

Artificial colors : Carmel.

3. Coal tar colors :

Common Name Color Index Chemical Name
of Colors Number
Green:
(Juinazarine 61565 1,4-bis(p-Toluino)anthraquinone
Green SS
Alizarin Cyanine 61570 Disodium salt of 1,4-bis
Green F (o-sulfo-tulouino)
Fast Green FCF 42053 anthraquinone
Green S 44090
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Common Name

Color Index

Chemical Name

of Colors Number
‘ Yellow:
Tartrazing 19140 Trisodium salt of 3-carboxy-5-hydroxy-1-
p-sulfophenyl-4-p-sulfo phenyl-azopyraozie
‘ Sunset Yeltow FCF 15985 Disodium salt of I-p sulfo-phenyl-azo-2
naptho 1-6 sulfonic acid
‘ Quinoline Yellow WS 47005 Disodium salt of disulfonic ‘acid of 2(2-
‘ Quinolyl)-1,3 indardoine
Red:
‘. Amaranth 16185 Trisodium salt of 1(4-sulfo-inaphthylazo)
| 2-naptho 1-3, 6-disulfonic acid
Erythrosine 45430 Disodium salt of 9-0-carboxy- phenyl-6-
hydroxy 2,4,5,7-tetrabromo-3-isoxanthone.
Eosin YS Or Eosin G 45380 Disodium salt of 2,4,5,7-tetrabromo-9-p-
| carboxyphenyl-6-hydroxy-3- isoxanthone.
Toney Red or Sudan III 26100 1-p-phenylazophenylazo-2-naphtho.
‘ Ponceau 4 R 18255 Trisodium salt of 1-(4-sulpho-1-naphthyl-
azo) 02naphtho 1-6;8 disulphonic acid
‘ Carmoisine 147720 Disodium salt of 2-(4-sulpho-1-4 sulphonic
acid)
|
Fast Red E 16005 Disodium salt of 2-(4-sulpho-1-naphthyl-
azo)-2- naphthol-6-sulphonic acid
Blue:
Indigo Carmine 73015 Disodium salt of indigotin
| Brilliant Blue FCF 42090 -5:5-Disulphonic acid
| Violet:
Alizurol Purple 60725 Disodium salt of 1 phenylazo 2 naptho 1-6,
8-disulphonic acid
Brown:
Resorcin Brown 20170 Monosodium salt of 4 p-sulfophenylazo

Black:
Naphthol Blue

20470

2(2,4-xylylazo) 1,3-resorcinol

Disodium salt of 8 amino 7-5-nitro
phenylazo-2 phenylazo 2 phenylazo-1-naph-
thol 3,6 disulfonic acid

APPENDIX-II

Most Often Used Ingredients of Cosmetics

ABSORBENTS

Hentonite

{ plcium carbonate
(olloidal kaolin

L orn starch
Muagnesium carbonate
Magnesium oxide

tulgium myristate
{alcium stearate
Lathium stearate
Mapgnesium myristate

Potato starch
Precipitated chalk
Rice starch
Tricalcium phosphate
Wheat starch

ADHESIVES

Magnesium silicate
Magnesium stearate
Talc

Zinc stearate

ANTIOXIDANTS

Ascorbic acid

Ascorbyl palmitate
d¢la-Napthol -
Butylated hydroxyanisole
IButylated hydroxytoluene
Citric acid

Dilisuryl thiodipropionate
istearyl thiodipropionate
2. S-di-tert-butylhydroquinone
I'ithyl gallate

Cinllic acid

Ilydroquinone

Isoascorbic acid

L.ecithin

Malcic acid

Bethional
Benzalkonium chloride
Boric acid

I3cta naphthol
Camphor
Chlorhexidine diacetate
Chlorinated bisphenol

Monoisopropyl citrate
Nor-dihydroguaiaretic acid
Phenyl alphanaphthylamine
Propyl gallate

Pyrogaliol

Pyrocatechol

Sodium bisulphite

Sodium metabisulphite
Sodium sulphite

Sodium thiosulphate
Thioglycerol

Thiosorbitol

Thiourea

Thioglycollic acid
Trihydroxybutyrophenone

ANTISEPTICS

Hexyl phenol

Hepty! phenol

Methyl para-hydroxy benzoate
Propy! parahydroxy benzoate
Menthol

Methyl salicylate

Phenol
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Chlorothymol
Cinnamon oil
Clove oil

Cresol

Formalin
Hexachlorophene
Hexyl resorcinol

A HANDBOOK OF COSMETICS

Phenosulphonate
Salicylic acid
Thymol

Tannic acid

Octy! phenol

Zinc phenosulphonate

[ ANTIDANDRUFF AGENTS

| Cadmium sulphide
Camphor

Menthol

Selenium sulphide
Sodium sulphacetamide

Carboxymethyl cellulose
Chondrus

Eithyl cellulose
Glyceryl monostearate
Hydroxypropyl cellulose
Isopropy! myristate
Karya gum

Lanolin derivatives
Magnesium stearate

Iron oxides
Alizarin
Alminium hydrate
Amaranth
Carmine
Cochineal
Chlorophyll
Chromium oxides
Citrus red

Eosin
Erythrosine
Fluorescein
Indigo

Indigo carmine
Iragalite red

Thiol-n-oxide
Thymol

Zinc pyridinium
Zinc undecylinate

BINDERS

Methyl cellulose
Mineral oil

Polyviny! pyrrolidone
Soaps

Sodium alginate
Starch

Tragacanth

Veegum

Zinc stearate

COLORS

Lake red D

Lake red DBA

Lake red DCA
Napthol blue black
Orange G
Phthalocyanine blue
Resorcin brown
Rhodamine B 500
Saffron

Tartrazine
Tetrabromofluorescein
Tetrachlorofluorescein
Titanium dioxide
Ulramarines

Zinc oxide
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COVERING AGENTS

Fnohin

Mapncsium stearate
Irecipitated chalk
Iice starch

Ayl beta-aminopropionates
Auyl peptides

Acyl sarcocine

Alkyl ether sulphates
Ammonium lauryl sulphate
Coconut diethanolamide

Dicthy! sodium lauryl sulpho-

succinate
[sopropanol amide

Muagnesium fauryl sulphate
Methy! taurides
Monoethanolamide

(‘estostearyl alcohol
(‘etyl alcohol
('ocoa butter
Giroundnut oil
Isopropyl myristate
Isopropylpalmitate
Isopropyl lanolate
.anolin

Acacia

Agar agar
13eeswax

Carboxy cellulose
Cellulose acetate
Cellulose acetobutyrate
Cellulose nitrate
Cctostearyl alcohol
Ethyl cellulose
Gum copal

Gum damar

Gum elemi
Isopropyl lanolate

Titanium dioxide
Zinc oxide
Zinc stearate

DETERGENTS
Monoethanol lauryl sulphate
Monoglyceride sulphate
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Sodium alkyl benzene sulphonates

Sodium cety! sulphate
Sodium decyl sulphate
Sodium lauryl sulphate

succinate
Sodium di-tert-nonyl sulpho-
succinate,
Sodium octyl sulphate
Sodium laury! sarcosinate
Triethanol lauryl sulphate

EMOLLIENTS
Lanolin alcohol
Lanolin oil
Lanolin wax
Spermaceti
Stearic acid
Wool wax alcohol
Wool wax steroids

FILM FORMERS
Lanolin alcohol
Lanolin oil
Lanolin wax
Liquid paraffin
Methacrylate
Methyl celtulose
Paraffin wax
Phospholipids
Polyviny! pyrrolidone
Shellac
Stearic acid
Stearyl alcohol
Tragacanth

Sodium di-(ethyl-hexyl) sulpho-
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Karya gum
Lanolin

Bismuth citrate
Cadmium sulphate
Camomile

Cobalt sulphate
Copper sulphate
Copper chloride
Henna

Lawsone

Lead acetate

Arsenic trisulphide
Barium sulphide
Calcium sulphide
Calcium thioglycollate
Keratinase

Lithium thioglycollate
Magnesium sulphide
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Vinyl resin

HAIR COLORANTS

Lead sulphate

Nickel sulphate

Ortho amino phenol
4-nitro-1, 2-amino benzene
Paraphenylene diamine
Paraaminophenol
Pyrogallol

Silver nitrate

Reng

¢
HAIR REMOVERS

Rhodamine

Sodium stannite
Sodium sulphide
Stronsilum sulphide
Stronsium thiolactate
Thiglycolic acid
Zinc sulphide

HAIR CONDITIONING AGENTS

Amino acids
Egg

Herbal extracts
Lanolin

Ethylene glycol

Fructose

Glucose

Glucosamine

Glycerine

Mannitol

Polyethylene glycol
Polyoxyethylene glycerin

Arachis oil
Acetoglycerides
Butyl stearate
Castor oil

Lanolin oil
Lecithin
Oleylalcohol
Protein hydrolysate

HUMECTANTS

Polyoxyethylene sorbitol
Propylene glycol

Sodium lactate
Sodium 2-pyrrolidone-S-carboxylate
Sorbitol

Triethylene glycol
Triethanolamine

Urea

OILS
Mustard seed oil
Oleyl alcohol
Olive oil
Paraffin oil
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Coconut oil

iyirogenated vegetabie oils
Isopropyl myristate
lsopropy| palmitate
lavpropyl linoleate

Lanolin ol

biethyl sebacate

Hexandecyl stearate

IHydrous lanolin
Lithopone

Muagnesium stearate
Palyethylene glycol 400

Peanut oil

Propylene glycol monoricinoleate
Tetrahydrofurfury! alcohot
Tetrahydrofurfuryl acetate
Tetrahydrofurfuryl benzoate
Tetrahydrofurfuryl stearate
Tetrahydrofurfuryl ricinoleate

OPACIFIERS

Propyleneglycol stearate
Titanim dioxide

Zinc oxide

Zinc stearate

PEARLSCENT AGENTS

Almond oil

Wisumuth oxychloride
t avon butter

Castor oil

Cantne

Liguid paraffin

Ambergris

Amy! cinnamicaldehyde
flenzy| acetate
Hergamot

Huots de rose
nsloreum
Cinnamic alcohol
Citeal

Livel

Fugenol

amesol

Cisrniol

Cieranium

Iydroxy citronellal

Acetylated monoglyceride
n-Butyl stearate

Camphor

Castor oil

Chiorinated diphenylenes

4-methyl-7-diethylamino coumarin
4-methyl-5,7-dihydrocoumarin
Mica

Spermaceti

Starch

PERFUMES

Ionone

Lavender oil
Linalol .
Methyl salicylate
Musk

Patchouli

Phenyl ethyl alcohol
Pine oil
Sandalwood oil
Terpineol
Vanillin

Vetivert
Ylang-ylang

PLASTICISERS

Dibuty! phthalate
Resorcinol diacetate
Triethyl citrate
Urea
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PRESERVATIVES

Benzalkonium chloride

Benzethonium chloride

Benzoic acid

Benzy! parahydroxy benzoate

Butyl parahydroxy benzoate

Acetyl pyridinium chloride

Cetyl trimethyl ammonium
bromide

Chlorobutanol

Cinnamic aldehyde.

Cresol

Ethy! alcohol

Ethyl parahydroxy benzoate

Formaldehyde

Formic acid

Hexachlorophene

Methyl chlorothymol

Methy!l para-hydroxy benzoate
Ortho-pheny! phenol
Para-chlorobenzoic acid
Para-chloro meta-cresol

Propyl para-hydroxy benzoate
Para-hydroxy benzoic acid
Phenyl marcuric acetate
Phenyl marcuric nitrate
Salicylic acid

Thiomersol

SKIN NOURSHING AGENTS
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Henavl cinnamate

Wenzy! orthoamino benzoate

Wenzy! salicylate

talvium carbonate

L wvlohexenyl ortho-amino-
hienzonle

Baphnin

Piphenyl butadiene

Bavnlelin

Fihyl para-amino benzoate

Inbenzalacctone

ilwdroxy naphthonic acid

! dulihydroxy benzophenone

Filtrasol A-1000

Filtiaso! B

tilyoeryl salicylate

Homomenthyl salicylate

lsubyly!l para-amino benzoate

Menthy! salicylate
Menthy! ortho-amino benzoate
Methy! umelliferone
Methy! esculetin
Orth hydroxy biphenyl

disulphonate
Para amino benzoic acid
Paradimethyl amino benzoic acid
Parahydroxy bipheny! disulphonate
Phenyl ethyl ortho-amino benzoate
Phenyl salicylate
Sodium 2-naphthol-6, 8-disulphonate
Sodium 2-naphthol-3, 6-disulphonate
Stilbene
Tale
Terpenyl ortho-aminobenzoate
Umbelliferone

Androgen Prednesolone
Arachidonic acid Progestrin
Estrogen Vitamin A SUNTAN AGENTS/STAINING AGENTS
Lanoleic acid Vitamin D # Methoxy psoralen Lawsone
Lanolenic acid Vitamin E B b thoxy psoralen Erythrulose
Dishydroxy acetone Olive oil extract of cudbear and henna
lugloree Walnut juice
SOLVENTS/VEHICLE )
Acetone Ethyl butyrate
Amyl acetate Gamma-valerolactone SUSPENDING AGENTS
Amyl alcohol Glyceryl monolaurate Avacin Guar gum
Arachis oil Glycerol monostearate Apat Hectorite
Benzene Isopropyl myristate Alginates Hydroxy ethyl cellulose
Butyl acetate Mustard seed oil Hentonite Hydroxy propyl cellulose
Butyl alcohol Olive oil Carbopol Methy! cellulose
Buty| stearate Peanut oil tabomer Micro crystalline cellulose

Castor oil

Coconut oil

Dibuty! phthalate
Diethyleneglycol monostearate
Dioctyl adipate

Ethy] acette

Ethy! alcohol

Polyethylene glycol

Propylene glycot

Propylene glycol monomyristate
Tetrohydrofurfuryl alcohol
Triethylene glycol

Toluene

Xylene

SUNSCREEN AGENTS

Antiviray
2-Acetyl-3-bromoindazole
Amyl salicylate

Benzyl acctophenone

Kaolin

Linaly! ortho-amino benzoate
Magnesium oxide

Menthyl] cinnamate

Citboxy methyl cellulose
Cellulose powder
Colloidal silicates
Chondorus

Cielatin

White beeswax
Candellia wax
Carnauba wax
(eresin wax
QOzokerile wax
Cetyl alcohol

Polyvinyl alcohol
Polyvinyl pyrrolidone
Pectin -
Tragacanth

Veegum

WAXES

Cetosteryl alcohol
Cocoa butter
Lanolin anhydrous
Petroleum jelly
Paraffin wax
Petrolatum
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What are the advantages of compact powder over free flowing face
powders? What are the different types of binders that are used for makin g
compact face powders?

- While manufacturing powders, why is perfume mixed along with the

adsorbent first?

- Zinc oxide with particle size 0.02 m is used as covering agent. Comment

on this statement.

- Compare titanium dioxide and zinc oxide in terms of covering power and

sun screening action.

- A female with dry skin has a2 wound on left leg below the knee. She

applied talc on wound immediately available in the house. Do you
support her action? Justify your answer.

Is covering power of a face powder affected by the degree of oiliness of
skin? How would you correlate the two?

- While making a compact face powder, damp process employed generally

gives very good product, but require more time for processing as drying
of granules/powder becomies a prerequisite before compaction. What
procedure would you suggest to decrease the manufacturing time and at
the same time ensure good binding of the powder base?

A person is suffering from “prickly heat’ (strophulous) mainly distributed
on the face, neck and back. Come up with a customized formula of a
preparation suitable for this condition. Justify your choice of preparation/
formulation, ingredients and the proportions in which you plan to incor-
porate them.

Which of the following formulations would be more appropriate for a
woman with oily face or will either of them work equally well? Justify
your answer.

Ingredients Formulation-1 Formulation-2
Talc 63.0 g 200 g
Kaolin 200 g 200 ¢
Calcium carbonate (light) 50 g 39.0 g
Zinc oxide 50¢g 150 g
Zinc stearate 50 ¢ =
Magnesium carbonate 10 g 50g
Colour 05¢g 05¢g

Perfume 05¢g 05¢g
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14. Look at the following formula of ’compact face powder’:

Ingredients % wiw
Talc 32.0
Kaolin 20.0
Precipitated chalk 25.0
Zinc oxide 15.0
Soap (binder) 8.0
Iron” oxide q.s.
Perfume q-s.

(a) Prepare a flow chart clearly indicating the procedure you »\_/ould
* adopt to manufacture this preparation by damp compression in an

industrial unit.
(b) Change the above formula to make it suitable for a dry and rough

skin full of minute scars. Justify.

Baby Powders

19, Why are colouring agents and strong perfumes not incorporated in baby

powders?

16, Justify the statement: Only sterilized talc should be used in baby pow-

ders.

I/, Can the following formula be used for making baby powder? If yes/no,

justify.
Ingredients % wiw
Talc 70.0
Calcium carbonate 25.0
Zinc stearate 4.0
Boric acid 0.3
Lavender oil 0.7
Colour 0.5
IH You have been recently appointed as a ‘Formulation Development Ex-

coutive’ by Amcos Ltd.,, which targets at becoming a specialized
manufacturing firm for baby products within next 2 years. The company
5 proposing at using the following formula for making a ‘baby powder

preparaton:
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Ingredients % wiw
Talc 69.8
Starch 20.0
Titanium dioxide 6.0
Olive oil 2.0
Iron oxide 1.0
Perfume 1.0
-Propyl paraben 0.1
Methyl paraben 0.1

1.&5 a new experienced entrant in the firm, give recommendations/sugges-
tions on the current proposed formula (with respect to chosen ingredients&
proportions). If you find the existing formula appropriate, justify. If not,
make necessary changes and justify the same.

- 4 Lipstick/Coloured Make-up
- What is the role of waxy materials in lipsticks?
. What is the most important criterion to be kept in mind while preparing

lipsticks?

. Can the base ingredients used in lipsticks have melting point in the range

of 36-38°C or not? If yes/no, justify.

- Among different waxes given below, write the order of mixing for

preparing lipstick: white beeswax, candeilla wax, carnuaba wax, ceresin
wax, cetylalcohol and cetostearyl alcohol.

- A woman of 45 years age is using a new lipstick from past 3 days. On

4™ day it started crumbling. Explain the probable reason .

- What happens if an antioxidant is not used in formulation of lipstick?

List some antioxidants that are used while formulating lipsticks.

. As a pharmacist seeing thie below given formula of lipstick what can be

your reasoning? Correct the formula

Lanolin anhydrous 100 g
Candelilla wax 90 g
Castor oil 450 g
White beeswax 90 ¢
Ozokerite wax 100 ¢
Eosin 20 g
Lake colours 120 g
Halogenated fluoresceins 30 g

]

10,
]

12

13
14.

15"
16.

Ch.
. What is the chemical basis of the bees wax-borax type of cleansing

(2]
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What is the role of lubricant and temperature while pouring lipstick
mixture in mould?
Why the melting point of lipstick should be higher than drop point?
Write the differences between lip salve and liquid lipstick.
How will you evaluate a lipstick after manufacturing?
(a) How are ‘coloured lipstick’, ‘liquid lipstick’, ‘transparent lipstick’ and
‘lip salve’ similar to and different from each other with respect to their
use/function and type of pigments/colours incorporated.
(b) Provided to you are:
Bromo acid, solvents of bromo acid (acetone, ethyl alcohol, citral,
terpiniol, castor oil, oleyl alcohol), oil soluble pigment, alcohol-
soluble dye, insoluble red pigment, titanium dioxide, carnuba wax,
ethyl cellulose, lanolin, PEG (plasticizer), paraffin oil and lanolin
For making a liquid lipstick, which ingredients will you choose and why?
Enumerate the process you would employ while formulating a lipstick

Provided to you is the following formula:

Ingredients Tow/w
Polyoxyethylene oleyl ether 20.0
Oleyl alcohol 10.0
Castor oil 40.0
Candelilla wax 10.0
Camuba wax 10.0
Bromoacid dyes 2.0
Insoluble pigments and lakes q.s.
Perfume q.s.

(a) Mention the purpose of each ingredient in the above formula.

(b) Can this formula be used for making ‘lip salve’? If not, then make
minimum changes in the formula to convert it into a lip salve
preparation. Justify your answer.

Which type of rouge you prefer mostly and why?

In beeswax — borax type rouges what is the purpose of using hygroscopic
substances?

5 Skin Creams

cream?

. Why is all-purpose cream called as ‘all-purpose’ cream? Does it fulfil the

requirements of all types of creams? If yes/no, justify.
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3. Which types of creams are used for nourishing the skin? Discuss different
categories (along with examples) of ingredients used while making these
types of creams.

4. Differentiate between the following:

(a) Cold cream and vanishing cream
(b) Vanishing cream and foundation cream
{c) Cleansing cream and massage cream

5. What are moisturizing lotions? How will you evaluate a "moisturizing
lotion with respect to its functions and physical characteristics?

6. Design a cosmetic formulation meant to be used in the daytime for dry
and scaly skin, full of minute scars. Justify your formulation. Give the
composition and use of individual ingredients that you choose. Also,
briefly explain the method of preparation of the same.

Skin allergy/sensitivity

7. Mrs. Kulkarni travels in the sun for at least 1 hour daily. She started
using a new hand and body lotion. Nothing happened.to her for the first
15 days, but from the 16th day she started developing rashes only on the
exposed portions of her body. Give probable reasons for the same.

8. On applying preparations made of each of the below listed compounds,
certain specific reactions were observed on the skin as mentioned against
each compound:

Compound A : Severe stinging immediately after application, which
intensified till the first five minutes and then subsided after 20 minutes.

Compound B : Reddening and swelling after application only upon
exposure of skin surface to the sunlight for 10 minutes.

Compound C : Reddening and itching only after 14 days of continuous
application.

Compound D : Reddening and swelling after an hour of application.
Name the category to which each of these compounds belongs.

9. Compound A has a very good sun-screening capacity, but produced

rashes on skin (when incorporated in a skin cream and applied) within 5
minutes of exposure to the sun. Nothing happened on the covered
regions.

Compound B is a dye, which (when incorporated in a lipstick) did not
produce any reaction upon repeated application by women staying in-
doors/outdoors on the first twenty days. But on the twenty-first day, both
group of women (staying indoors as well as outdoors) developed chelitis
of the lips. Upon discontinuing the use, the lips regained their normal
state within 2-3 days. After a gap of one month, when the lipstick was
re-applied, chelitis occurred in all the women on that day itself.

" Ap-lV  MODEL QUESTIONS

Ch.
1,

}

I(
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6 Sunscreen/suntan and Palliative Preparations

Why are blacks more resistant towards sunburns than whites?

What is E-vitons/cm?, where it is used?

Fixplain the useful and harmful effects of the ultraviolet radiation from a
cosmetic point of view.

. Explain how zinc oxide may act as a sunscreen. In what other ways can

~

a sunscreen act?
fecti ion?
What should be the E1%g ;. for an effective sunscreen lotio

: . NS
How will you evaluate the functional effectiveness of a sunscreen lotion?

Differentiate between a sunscreen and a suntan lotion.

. Suntan preparations should contain sunscreen agents. Write whether this

statement is true or false with justification.

To produce a minimal perceptible erythema on Prabha’s .skin, exposure of
25.92 E-viton minutes/cm? of skin is necessary. The mtcnm?y of solar
radiation is 3.6 E-viton/cm? of skin. How long an exposure will produce
perceptible erythema on her skin? ‘

A fair illiterate male person who works as a cooli.e in road consl:ructu?n
during the period of 1%t may to 7% may in Rfljasthan observc.:d skin
tanning. He is drinking a preparation, which contains extract of anm;agus.
From may 19™ onwards, he started using a sunscreen for 2 weeks, but no
effect was found. What could be the reason/s & remedy?

A male (35 yrs) living in Mumbai has sunburn. To get rclief of irritation
due to sunburn, he is using a lotion, which has the following formula.
Do you expect a good recovery? Justify your answer.

Ingredients Gow/w
Calamine 15.0
Zinc oxide 5.0
Camphor 1.0
Zinc sulphocarbonate 1.0
Mineral oil 5.0
Glycerin 10.0
Rose water 54.0
Methyl paraben q.s.
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(b)
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12. Look at the following formulation:

Ingredients Tow/w
Sunscreen agent 10.0
Nonionic surfactant 25
Ethyleneglycol monostearate 2.0
Propyleneglycol 8.0
Dihydroxyacetone 3.0
Water 74.5
Perfume g.s.
Preservative q.s.

What will happen if:

(a) there is no sunscreen agent in the above formulation?

(b) the concentration of dihydroxyacetone exceeds 5%?

(c) the concentration of dihydroxyacetone is 10% and pH is 2.57

13. Mr. Ali (resident of Saudi Arabia) has a very pale and sensitive skin. He

prefers to have a tanned complexion, but when he goes out in the sun, he
develops painful skin burns instead of a healthy tan. To do away with

this problem, he visits a pharmacist who dispenses him the following
product: ’

Ingredients Jow/w
p-amino benzoic acid 5.0
Methy! cellulose 0.5
Glycerol 5.0
Ethyl alcohol 40.0
Perfume q.s.

Purified water q.s. to 100

He starts using this ‘sunscreen preparation’ before sun exposure. Though
the amount of tan produced is negligible, he does not develop a painful
skin burn and he is partially satisfied with the preparation until the 151

day after which he starts developing a swelling and blistering reaction on
the sun exposed regions.

What are the probable reason/s for this reaction, which appears from 15t
day onwards

Provided to you are: Calamine, Ethyl p-aminobenzoate, Ethyl alcohol,
Methyl p-hydroxy benzoate, Dihydroxyacetone, Ethyl p-dimethyl amino-
benzoate, Zinc oxide, Methyl salicylate and Titanium dioxide. As a
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14.

Ch.
. A woman of age 50 yrs has white hair on her scalp. A man of same age

N oA W N

0.

Ch.
. How will you test a shampoo for its eye irritation? Mention the steps

‘dispensing pharmacist’, choose one or more ingredients from this list to
custom-make a preparation specifically for Mr. Ali. Incorporate any
auxiliary ingredients on your own. Give justification of the ingredients
chosen and also the proportion in which incorporated.

Following preparation was formulated as a ‘palliative preparation’ for
sunburn:

Ingredients Tow/w
Petroleum jelly 20.0
Mineral oil 3 10.0
Methyl salicylate 10.0
Lanolin 5.0
Sodium stearate 5.0
Salicylic acid 2.0

Purified water q.s. to 100

Would this formula be effective for the purpose? If yes, then justify. If
no, then make changes and give reasons for the same.

7 Hair

also has white hair on his scalp but more whitening is seen. Why does it
happen so?

. How hair responds to external stimuli?

. Why redness of hair occurs.

. What are the elements in brown hair?

. (a) How are skin, hair, and nails similar and how are they different

() Upon which two factors does the length of hair depend?

(c) What are the probable causes of ‘alopecia areata’ (patchy baldness)

(d) What effect will cutting, plucking and exposing the hair to ultravio-
let radiation for long time respectively, have on hair and its growth
cycle?

What is greying of hair? What could be the probable reason(s) and

remedy(ies) for the same?

. Write whether the given statement is true or false with justification. Hair

should be trimmed regularly because cutting the hair from the ups
stimulates a new anagen phase.

8-11 Hair Cleansing Preparations

brief. What is the significance of carrying out this test?
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2. What are principle and secondary surfactants in the shampoo prepara-

St
6.

Ch.

tions? Explain their role in the formulation of liquid shampoos with
exampies.

- Discuss the evaluation of the shampoos.

- Design a shampoo formulation for red, scaly, irritable scalp skin. Person

is also been found to be suffering from seborrheic dermatitis. Give the
formula, justify the use each ingredient.

Mention the main uses of surfactants in hair cleansers.
A manufacturer uses the following formula for making a ‘shampoo’.
Ingredients Jow/w
Sodium stearate 50.0
Sodium chioride 3.0
Perfume, colour and preservative q.s.

Purified water q.s. to 100

Mention the purpose of each ingredient in the formulation. As a product
development executive, will you proceed with this formula or would you
make some changes? If you decide to make change/s, accotint for each
addition/deletion of ingredients or change in proportion/s. Otherwise,
Justify the appropriateness of the current formula.

- Formulate a ‘Hair tonic’ for alopecia areata. Justify your choice of

T ux
ingredients and the proportions in which you plan to incorporate them.
Also, write the directions for using the same.

- For sensitivity testing of a hair dye containing coal tar colour, what will

you do.

12 Hair wavers, Curlers and Straighteners

1 Look at the following formula:

Ingredients Quantity
Triethanolamine 30¢g
Monoethanolamine 30¢g
Ammonium carbonate 025 ¢
Borax BSNC
Sodium/Potassium sulphate 05¢g
Glycol sulphate 0.65 g
Water 8935 g
Perfume q.s.
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A woman using the above hair waving solution ‘found her hair as
biecoming hard and cuticle becoming brittle. What might be thc? probable
teason? Suggest the modifications in the above formula accordingly

Why the pH of alkali solution of substituted mercaptan need to be
maintained in between 9.2-9.57

What is the best method to achieve cold waving and why? How the
processing time can be prolonged?

Discuss the microanatomy of the Hair Follicle. Describe, in short, the
various phases involved in hair cycle.

Ch. 13 Hair Removers ;

Given a formulation:

Ingredients Quantity
Barium sulphide 10.0 g
Zinc sulphide 100 g
Glycerine 150 g
Polyethylene glycol 25¢g
Sodium CMC 30¢g
Water 95¢g
Perfume q.s.
Preservative q.S.

What happens: . . i
(a) If barium sulphide alone is replaced b_y strontium sulphide? .
(b) if both barium sulphide and zinc sulphide are replaced by strontium
sulphide?

A cosmetologist plucked the hair of 40 yrs old lady by th?eze_rs, where
the plucked hair is removed along with hair bulbs. To avoid dlscomfolrt
of pulling hair she applied benzocainc::. After two days the female
complained of infection at the site of hair removal '

(a) What is the name of procedure the cosmctologls_t ussd

(b) To prevent such infection what might may be given?

3. Name the functions of the main components present in a Depilatory.

Mention the purposes of main ingredients used in hair lacquers.

Ch. 14 Shaving Preparations

Why do shaving soaps contain little amount of sodium soap than potas
siurn soap?

Mention the role of super fatting agents in shaving preparations at usun
concentration (30%), at a concentration beyond (50%) and at too e
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concentration (5%).

Lotions used as after-shave preparations contain alcohol, emoilient, anti-
septic etc. If there is skin sensitivity with the lotion what should be the
remedy for this?

Theoretically ‘Lather shaving cream’ should corrode the razor blade edge
more than the ‘brushless shaving cream’, but practically, it is the other
way around. Justify this statement.

Why do some people prefer using ‘aerosol shaving cream’ even though it
is more expensive than normal/conventional shaving cream preparation
dispensed in tubes?

(a) What is an ‘after-shave powder? How is it similar to and
different from ‘body talcum powder’?

(b) What properties should an after-shave powder possess? Mention
one ingredient (per property) that will help in achieving those
desired properties.

7. Formulate an after-shave preparation. Justify the formula.

Ch.

. What are ‘beard softeners’? When are they used? What do they contain

as their main component/s?

. Justify the statement: pre-shave preparations for wet shaving have an

opposite action to that of pre-electric shave preparations.

15 Nail

1. What is the difference between eponychium and hyponychium?

. An obese (because of thyroid problem) T.V. actress applies nail varnishes

twice daily, for 5 days in a week without any supplementation to nails.
Her nails are brittle and hard. What are all the probable reasons for this
and give at least two important suggestions.

. A male dhobi who was always in contact with water, detergents had red

and swollen nails, which became rough, opaque and brittle afterwards.
Name the infection and its origin. Also name the later stage of infection
and state how does it occur.

. What is cuticle? How nail polish and nail lacquer similar?

. 16 Nail Lacquers and Removers
. Justify the following:

(a) 100% acetone is not an ideal solvent for removing nail lacquers.
(b) Castor oil is often used as a plasticizer in nail lacquers, but in
conjunction with another plasticizer.

- Acetone alone cannot remove coatings of nail varnish. Some additional

ingredients are also incorporated in nail varnish removers. What are they
and why do we incorporate them?
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. Your nails are dry and brittle and split very easily.

Following is the formula of a nail vamish:

Ingredients % wiw
Nitrocellulose 18.0
Sulphonamide-formaldehyde resin 6.5
Dibutyl phthalate 3.0
Castor oil 1.5
Ethyl acetate 10.0
Butyl acetate 20.0
Isopropyl alcohol 10.0
Toluene ' 22.0
Red iron oxide 3.5
Bismuth oxychloride 1.0
Titanium dioxide 0.5
Bentonite 27 1.0
Perfume 3.0

Nitrocellulose is soluble in ethyl acetate and butyl acetate.
Make a flow chart, clearly indicating the procedure you would employ
for preparing this nail vamish. Mention the order of addition, tempera-
ture or condition wherever applicable.

. Justify the statement: Formulations of top coat (nail varnish) contain

higher proportion of nitrocellulose and plasticizer, and lower proportion
of resin.

. 17 Auxiliary Products for Nails
. The following preparation was made with a view to treat brittle nails:

Ingredients Jow/w
Glycerol 15.0
Triethanolamine 11.0
Perfume q.s.
Purified water g.s. to 100

Can it be used for treating brittle nails? Why (what effect will it have)?
Formulate a preparation on your own to treat brittle nails. Justify.

. Enumerate the differences between Nail bleach and Nail white.
. What is a ‘fingernail-elongator’?

Which of the
following would you adopt to attain healthy nails? The right option could

L-——_A____A_“__“
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be none, one or more than one. Give reason for either choosing an
option or rejecting an option.

(a) Massaging your nails with a good brand cuticle remover once in a
week

(b) Oral ingestion of 2.0 g of gelatin for one month

(c) Keeping the nails clean by frequent washing with soap and water

(d) Applying a fresh coat of nail varnish everyday after cleaning the
previous application with a nail remover.

(e) Soaking the nails in warm water followed by application of a nail
cream before going to bed (once in a week)

(f) Soaking the nails in 4% HCI solution (Conc. HCI in water) followed
by application of a good quality nail white before going to sleep
(once in a week)

(g) Oral ingestion of 2.0 g of PABA for one month

18 Tooth and Oral Cavity

. Teeth tend to develop: calculus, acquired pellicle, plaque and caries.

What is the order of occurrence of these on teeth?

. Enumerate the measures that could be taken to controlﬁlries.

19-20 Dental Care Preparations

. Enumerate the physical/functional parameters that you would evaluate in

the tooth powder.

2. Enumerate the differences between tooth powder and toothpaste.

3. You own a cosmetic manufacturing unit. One of the products is tooth-

paste (net weight 50 grams). Make a draft of the label (including all
necessary information) for the same.

. How will you evaluate toothpaste after manufacturing?

5. Name the functions of main ingredients present in a mouthwash.

6. Comment on the statement: It is advisable to prevent the formation of

tartar rather than to remove it afterwards.

. Following represents a formula of toothpaste, with some stability prob-

ler/s:

Ingredients Yow/w
Precipitated calcium carbonate 50.0
Glycerol 30.0
Sodium lauryl sarcosinate e 125
Essential oils (peppermint, clove and anise) ES
Hydroxyethyl cellulose ' 155
Zinc chloride 0.5
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Stannous fluoride 0.4
('hloroform 0.25
Sodium saccharine 0.05
Purified water g.s. to 100
Make minimum change/s in the above formula to make it stable. What is
ihe function of each ingredient in the preparation?
Provided to you is the following formula:
Ingredients Jow/w
Potash alum 2.0,
Alcohol 10.0
Purified water g.s. to 100

Would you prefer using this preparation as a ‘mouth wash’, ‘alstrmgent
lotion” or both? Justify your choice. If you were given the liberty to
make minimum changes in the formula to make it an ideal mouthwa_sh
preparation, what would be those changes? Support your answer with

reasons.

0 ook at the following formula of a mouth wash:

Ingredients Tow/w
Zinc phenolsulphonate _ 3.0
Glycerol 8.0
Menthol 0.05
Alcohol 15.0
Preservative q.s.
Purified water q.s. to 100

(a) To what type of customers will this product be targe.ted?

(b) Would consumers readily accept the above composition as a mouth-
wash? If yes, justify. If no, then suggest some improvisations and
give reasons for the same. = .

(¢c) Give ‘directions for use’ that you would include on the label of this
product. ' ' , 1

(d) To which other category/ies of preparations can this formula

belong? Justify.

Miscellaneous

[. You are provided with two emulsifying agents: A (HLB value-2.3) and B

(HLB value-7.4). In what proportion will you mix the two to obtain a
ncquisi\tc HLB value of 6.77
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- What are spans and tweens and what type of emulsions they make? Why?
. What is silicone 0il? Where is it employed and why? 4
. What are the types of stability testing to which a finished product is

subjected?

- Out of oleic acid, liquid paraffin and coconut oil which one is least likely

to undergo oxidation? Give reason/s.

. Usually tocopherols are naturally present in fats and oils. Give the

probable reason/s for the same.

. What will heating the water to 120°C in a thin film and then instantane-

ously cooling it do? Will it demineralize the water? Enumerate the
processes you would employ for demineralizing water for making
cosmetic preparations.

. What are volatile silicones? Where are they used and why?
. What is the full form of cetrimide? What are its uses in cosmetic

products?
What is UHST of water? What is its purpose?

Suggest two means by which a red toner is converted into a red lake.
Silicones can be present in the form of volatile free flowing liquids, higher
boiling point viscous liquids, as well as resinous semi- solids. Justify.
Enumerate the methods that can be employed for microbiological purifi-
cation of water, meant for making cosmetic preparations.

What are stearic acid and oleic acid? For what purpose/s are they
employed in cosmetic products?

Enumerate the functions of ethyl alcohol and soft paraffin.

What is ambient condition testing of a product and what is its significance?
Enumerate 4 categories of cosmetic products for which you would carry
out skin sensitivity testing.

Write the applications of zinc oxide in different formulations.

How will you build quality into the final product?

Your firm has been provided with 100 containers (containing 10 kg each)
of purified talc by a supplier. What would be the sampling technique
adopted by vour ‘quality assurance dept.” to minimize variability in
results.

What is ‘repeated insult test’? What are the limitations of ‘prophetic
patch test’ that the ‘repeat insult test’ overcomes?

Give two examples of each of the following category of components. In
which all cosmetic preparations are they used and what function do they
perform in those specific preparation/s?
(a) Quaternary ammonium compounds
(c) Vegetable oils

(e) Synthetic resins

(b) Thioglycollates
(d) Mineral hydrocolloids
(f) Higher fatty acids
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APPENDIX-IV
Model Questions

1 The Skin

Name the skin surfaces that are exempted from the distribution of hair
follicles.

How does skin prevent infection?

Skin is the largest organ. Justify by emphasizing the functions it
petforms.

Nume the substance that is produced by tyrosine (amino acid) in the skin.
Jor an average 5 foot, 58 kg human of surface area 1.58 m?, what will be
the total number of hair follicles and sebaceous glands approximately?
Jdentify the following conditions:

(a) Scaly red patches on the elbows, which bleed on removing the

scales.
(h) Flaking of stratum corneum on scalp due to microbial infection.

Skip continually replaces cells, removed by wear and abrasion with new
¢ells, migrating upwards from below. Then, how is it possible that the
volour of an individual’s skin remains more or less constant through out
the lifetime?

What is strophulus/prickly heat? What is the reason for the lesions that
develop?

What is the difference between melanocytes and keratinocytes with
tespect to their structure, function and location?

What are the changes that occur in the skin due to aging?

Mention and briefly explain the various disorders of the oil and sweat
glands (present in the skin).

. 3 Powders and Compacts

l‘ace powders have optimum particle size. Justify.

What are the typical characteristics required in a face powder? Give a few
cxamples of the raw materials that impart these characteristics.

Which category of ingredients are added in powders for proper spread
and for proper adherence respectively? Give examples.

What is the basic difference between a ‘loose’ and a ‘compact’ face
powder? How are they similar?
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