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This document is a guidance to help minimize the risk to temperature-sensitive medicinal products during transport. It is
not intended to establish any mandatory or implied standard. The original version was published in 2005. This is a
revised version to harmonize with European Union (EU) regulatory expectations.

RSO — A5 Bl de /M T S BEURR 24 it 3 i X ﬁ\”»?H’Hn . HH BRI 1AL R R AR . R AR K
1ii T+ 2005 T BERRAS I 1 55 IR 24 M T D30 B R A — BB AT

1.0 Introduction 4148

Some medicinal products require storage under controlled temperature in order to maintain product quality. In addition
to those labeled for refrigerator or freezer storage, some products are stable at controlled room temperature but may
suffer degradation at temperatures of 30<€ or above or at temperatures below 0T due to freezing. Such products, where
a limited temperature range is necessary to maintain quality, may be termed temperature-controlled pharmaceuticals
(TCP). All such products requiring special temperature handling should be transported by appropriately specialized
means to ensure product quality is not adversely affected during transport. These products may be shipped outside of
their respective label storage conditions provided stability data or scientific/technical justifications exist demonstrating
that product quality is not affected and meets the national and international requirements.
NI AR Hruubﬁwﬁﬂb?%u%ﬁi%ywnmfiﬁ#ﬁ R 7 IREEFRIE T {/ﬁ\js;k"‘k{/%{// A LASN, A L™ Sl AE 75 1l % IR
I e IRMEZAE 30 € 81 30 € UL EaliE KT 0 € 4515 il BB SZ A . M7= i, AT A BR e iR Y B liﬁ'ﬁ
A E, W] DA GRS A (TCP)v FIt ﬁ«L IS T AR R R AL A P N DA [/I#‘I/UJ/J i LA
LR S B AL IS P A ARG . XSS WS S BAR IR Fisik, HERR e
A BB B FE AT DAIE A AS 520 ﬁuu)ﬁ,ﬁi%,llﬁﬁﬂl*ﬂ/l HIEKR
This document presents an approach to develop and implement specialized packages and systems that will protect
temperature-sensitive products during transport. The design approach is comprised of three elements. These elements are
(1) Identification of Requirements, (2) Development and (3) Implementation.
WA T — AT R A SR e i OR B iR BB R T LB R M R S ) J7 . Wt T =
2H % UL%%Z)#: (1) FERZRIGRA, (2) FFR, Fl (3) SLjfi.
The distribution environment can vary greatly, especially when transporting medicinal products between climatic zones.
Seasonal changes, mode of transportation, and regional regulations and capabilities are also variables that must be
considered within the transportation environment. These variables should be evaluated on a case-by-case basis.
2y o A AR AR AR K, R BEAF w7 X [alia 2 dh it o 22 Asdie . dafan )y sC0MH X PRk A g
1R AR IS S A 0 R A R . IX AR N IE — DA
Global regulatory expectations, guidelines (e.g., Good Distribution Practices) and compendial standards (e.g., USP
<1079>) regarding good storage and transportation practices, and the use of time, temperature, and humidity monitoring
devices have been put forth by the World Health Organization (WHO), EU, Canada, Ireland, Australia, Brazil, United
States Pharmacopeia (USP), and other government and non-government organizations.
7t /Je’/Jj‘A (WHO). Wi (EUD. INEER. EI/R=E. ML, VSR G M A A BUR A AR BURF A 2
Feth 1 kT R AR Al A7 A S Ve 1 [ vk T EE L 45 IR H/ﬂﬁd ARV AN sbRiE (40 USP<1079>)
U\/Xll HJ v IR ﬁ{ﬂ{\ll' FE s f}“J 1/)<('|]/j //\/K

1.1 Purpose B HJ

The purpose of this document is to provide guidance to industry on the essential principles and practices of transporting
temperature-sensitive medicinal products through the transportation environment. This process is commonly referred to
as “temperature-controlled”. This guidance has necessarily been written at a high level. As befits a guidance document,
it enunciates the what without providing prescriptive detail on the how. Quality systems should be developed by
pharmaceutical companies and extended into the supply chain where appropriate.

WESCAR B H 2 i 2547 b AR 38 12 4 R 502 i w”k?ﬁu”umﬁ4\7 NANELE ESeft4e T o i R I8 % 4
TET“JM TR IR LR CAE N E/KE LS . s SIS, S fﬁﬂl LABEA VR

BB A, RIZARNIFREARR, EESHERT uwf4wﬁuklﬁif/ﬁ~ i o

1.2 Scope Vi F

The process defined in this document is for temperature-controlled transportation of medicinal products. The same
principles may also be applicable for investigational medicinal products, intermediates, excipients, active pharmaceutical
ingredients (APIs), and diagnostic products that require temperature-controlled transportation.

LS AR s T R T 24 IR B A2 A% s e o (R 0 i DUt R 5 2R B A2 A s O ST I 2500 o )7 i
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FRE JEURLZG RS B o

The level of guidance provided herein should allow firms to develop their own processes and also be aligned with the
Center for Drug Evaluation and Research (CDER) Guideline on General Principles of Process Validation as adapted
in this guidance. Generally speaking, the supply chain cannot be “validated”; however, the principles can be used to
qualify portions of the supply chain. Where qualification does not add value, change control can be utilized:

{ELCER AL 1T T/ B VR Ak 201 R L B i T 2N 5 25 Sy AT 5 Hh 0 (CDERD 3R 3R I« T 25
UERZEA T AHUCAC . Bkt BERIEE TR IR UE s (X L8 Ji AT DA SR AR 2 AR R . 7RIS
HEhnOME T, AT AR AR B

« Component/System Qualification (CQ; later referred to as Design Qualification, DQ)

EFIRGHIN (CQ; FEEBMMBRITIN, DQ)

— Establishing confidence that ancillary component systems are capable of consistently operating within established
limits and tolerances

ST AH BN R G AE S PR FE AN SOV 22 N RE S 4R 2 R AR I 0 o

« Operating Qualification (OQ) Z4THiIA (0Q)

— Documented verification that the equipment or systems, as installed or modified, perform as intended throughout the
anticipated operating ranges

22 2% B TSI TR o B AR G A S FRUI A R R Y 1 A A SR T 0 B SCHIE I A% 52

+  Performance Qualification (PQ) HEREFEIN (PQ)

— Documented verification that the equipment and ancilary systems, as connected together, can perform effectively and
reproducibly based on the approved process method and specifications

HEREAE — B AR B R 48 P DS T HEHE R T 207 VIR AT RO B 5 s B 16 B ST T A A

The above principles may be used to reliably qualify the temperature-controlled distribution process. Even a qualified
process is subject to change over time. Therefore, periodic and appropriate monitoring is recommended. The frequency
and type of monitoring will be based on the specific conditions of a given distribution process. While the qualification
process is a typical quality system for manufacturing, it should be noted that it may be a relatively new concept for
logistics service providers, e.g. distributors, wholesalers, transportation companies, etc.).

IR JFE AT T AT SR A AR T 2 A B BCIA R . S BR B ORI B AR S BE N A AR A . B DU BOE SATE 24 1
WA WA BRI S Y B T IR o R R 8 2% Ao SR I AR AR i I ML B AR R, FREAR 2
ERTREAN T YRR R (HLInPeat g . UK BHAm ) mE 2 M rES

The diagram in Figure 1 shows an overview of the medicinal temperature-controlled management process flow.

1 7R B R 1824 it il P S 7 5 R
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Figure 1.2-1 m Process flow diagram.
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2.0 Glossary of Terms Ri&%

Active Systems: Systems with active temperature control (e.g., air/sea freight containers, refrigerated trucks/cars).
EFARG: A EREERINRS (LB is %M, BRE)

Ancillary Packaging Components/Systems: Additional means used in combination with the basic transportation unit
to maintain the required temperature during transport. Examples include active systems and passive systems.
WEIREAMRG: N AR P AR TR ENREH T SRR ZH R T S M F B SLpla4E 3 3) RGN
WA RS

API: Active pharmaceutical ingredient.

API: JEHEZYIRAY -

Bulk Packaged Product: Consists of solid, liquid, or frozen product in a bulk container configuration such as a bag,
tank, or drum. The product may be in these container configurations between process steps or prior to filling into vials,
ampoules, cartridges, or syringes.

KB HRORRRCE g BESU BRI AR AR B R ™ e 77 i P] DAE 2P IR [A) A
B AU« B B AT A AR A .

Change control: The processes and procedures to manage changes being made.

AR E AL AT .

Critical Quality Attributes: Attributes that describe a parameter or item that must be controlled within predetermined
criteria to ensure that the medicinal product meets its specification (ICH Q7A).

REEFEEME: Oy 7 WO 250 R FLSUE R L AUE TG 1A 5E BOBRUE N Fi3R — A S HEl H & PECICH Q7A).
Design Qualification (DQ): Documented verification that the proposed design of the systems is suitable for the
intended purpose. Also establishing confidence that ancillary component systems are capable of consistently operating
within established limits and tolerances.

WA (DQ): RGHR LM BTHE S T U H A BA SR L SE . W SLH B R AR IR A AE C
ST PR R JEE M 0 Vi 22 Y B A #RAE HOAS 0

Distribution: Transport of a medicinal product from a drug manufacturer’s warehouse/storage facility to distribution
centers, commercial customers, or clinical facilities. Subsequent distribution may also occur.

S35 (ERIED: A2 ity AE 7 R 1) PR A A7 B0 38 i 247 it 2R I8 s DI P Bl PR Bt « B S I D o R AR
Distribution Temperature: The temperature range, supported by stability studies, within which a medicinal product can
be transported for a short duration of time without adverse effect on quality parameters.

BOIEMR B 24t ] DAFE JEIS [ YAz i A 200 o 8 250 AN R 20 10 R RS 125 8 SO I TR Y
Intermediate: Material resulting from a pre-step in the manufacture of an active pharmaceutical ingredient (API).
drEA: AT ANEVE YIRS (APD AP T — AR BRI DR .

ISTA: International Safe Transit Association. World-wide organization that supports its membership in designing and
developing effective pre-shipment packaging performance standards, guides, and best practices that for product
distribution.

ISTA: HElprézazizfithor. Wrhes Rt AT R T 7 BCIE A RO e AT e R bn il . Fa g Pl 7k
BRI .

Market Package: The package presentation intended for the end user (e.g., bottle + cap liner + screw cap + label + dose
cup + carton; may contain multiple units of product) but not including packaging used solely for transportation (e.g.,
corrugated boxes or insulated containers).

AR T &M faE R (B s R+ 18 5 55 +hr S+ T H AR+ AR rTDLE & 24 o) =
TG Tzt (ol LB aRrE s PRI AR D «

Medicinal Product: Any product intended for the diagnosis, treatment, or prevention of disease.

2dh: AT RIS oS s R

Operational Qualification (OQ): Transport tests that are conducted in a temperature-controlled chamber or by other
simulated test protocols. Generally, simulated testing is conducted using a temperature profile that contains the
anticipated extremes for the transportation duration and temperature.

BATHIN (OQ): FETREH2 48 A Bl A HAAAIES 77 R AT s il ae . a0 18 5 /2 iz iy BRI
JEE BT AT BOASE AL 2 1 TOUI AR PR A1 F i B2 MR 15 1K

Passive Systems: Systems without active temperature control (e.g., insulated containers with or without refrigerants).
WhRG: %A FhREEGIN RS (ara s8aa H AR RERED .

Performance Qualification (PQ): Transport tests of product or representative product that is conducted during actual
transportation or distribution.

PEREFIN (PQ): 7ESPRIS far sl eI J TR E AT 107 il ml ™ i AR )8 ik 6
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Primary Packaging Component: A component that is (or may be) in direct contact with the dosage form. Some
examples of primary components are glass vials, syringe barrels, bottles, rubber closures, and container or closure liners.
WEE: & (ERES) BEEEMFIR (5D WHEMF. NERNEFA BTN FIE. 2R T &
I T N2 5 B

Qualification: Documented testing that demonstrates with a high degree of assurance that a specific process will meet
its pre-determined acceptance criteria.

Bk F e B ORAIEUE B R 58 L2056 T G 1R B b bR 1) 10 B SCARIE B 1R

Quality Management (QM) System for Transport ZHif R EEHE (QM) &%

Service Providers: A QM system that may cover topics such as, but not limited to

MRSRALRT (GE): o DV EHARRR LR E R i = R 4

»  GMP/GDP-relevant processes identified and described in standard procedures

FERREERS 7 il AR 3A 1) GMP/GDP-AH K (1)1 7%

» A procedure to identify the main functions of individuals, roles and responsibilities, and contact information of
relevant individuals in the case of a deviation

BN R EEERRE . A CANER B DL AAE S 22 HH A DU AH 5 N SR R 77 sCHIRR 7

* An adequate change control system

T AR E I H R G

* An adequate deviation management system, including procedures for corrective actions

BT A IR AR Y ) 58 35 B 22 B R Gt

Secondary Packaging Component: A component is not nor will not be in direct contact with the drug product (e.g.,
vial seals, overwraps, container labels). The purpose of secondary packaging is to identify, protect, market, and
communicate information about the product. Examples of secondary packaging include labels, cartons/folding boxes,
and leaflets.

hRERAM: NEMASERSAMEMANT RTE %, MR, B . PR H K.
RIS AR S R PR T EAEARRE . ARSI S A S

Shipper: An individual or company who tenders products for transportation.

BE: sk it A NS A E .

Shipping: The transit of any material by land, sea, or from one site to another. This may include intra-plant movements.
iz WdfhH . W EEN— AN SR S — AN SRR B IS IE . XAMUEE LT NI RIE

Stability: The capacity of a drug substance or a drug product to remain within specifications established to ensure its
identity, strength, quality, and purity throughout the retest period or expiration dating period, as appropriate.

FsEtth: AN JEURL 24 EREY i RN S0 T BT SO ARG 190 ORASE R DT b o P AORIE LSS 3 280y s Al
FEHRE

Stability Profile: The physical, chemical, biological, and microbiological behavior of a drug substance or drug product
as a function of time when stored under the defined environmental conditions of an approved protocol.

FREMEMESL: A7 A St T 5 T BB 2510 1 D g 1) 10 e B i) JEURE 2 B2 i B L ks AR
TAEPIYERE -

Storage Temperature: The temperature range listed on the medicinal product label specified for long-term storage.
MEFFIREE: HITEZ) S br%s B RIE IR A 1 iR LG

Sub-Contractor: An individual or company hired by the transport service provider to perform the actual shipment. The
shipper and the sub-contractor do not necessarily have a contractual agreement.

SRR WA R R AT SRR AN ANBUA ] . SR FE AR A —EH G .

Supply Chain: The process by which a drug product is shipped and distributed from the manufacturer to the end user.
BERIRE: 24 bl AR = S S A S 22 2 FH P R I A

Transportation Study: Study performed to generate data to evaluate the effect of temperature variation on the product
during transportation on product quality. Other tests, such as vibration, pressure, and drop tests, may also be considered.
BRI N 1A BCPAl 7 i ds e R iR R AR AT ot PR S ) PR SIS A T o T DA R AR, b
IR IR ek v 1 .

Temperature-Controlled: The sequence of transportation events, from the manufacture of the API up to the receipt of
the final packaged product by the end-user, which maintains temperature-sensitive products within approved temperature
specifications. Maintaining temperature control during these transportation events assures that product quality is
maintained.

B MERZG A — B 2 20 F P U 2 G 0 10 77 i DR R I FEE BBURR™ ity E S PR B A P9 1 —
YK FA o B ORORRR ™ i 5T B 1% L83 i A b ) A4 I P4 1) 77 =X
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Temperature Excursion: Any event in which product is exposed to temperatures outside of the recommended storage
and/or transport temperature range.

RS : 7 il B8 55 A IR 2t A I i A 1 80 i T P BBl P B =

Temperature-Sensitive Products: Products whose quality may be adversely affected by temperature extremes (e.g.,
frozen, refrigerated, and certain controlled room temperature products).

EEBURT M IR AR 2% A AT e 2ot ot & AR AR SE MR PR 77 it CEEANVA TR« ¥4 J0RN S 8 1) 3 37 ) o
Tertiary Packaging Component: A component that air is used to assemble secondary or primary packages in the form
of the basic transportation unit and to provide protection against mechanical impact. Examples are corrugated cardboard
boxes, but corresponding plastic boxes/containers are also used.

AMEEEERAE:  DAEEAIE S B 70 % SR BRI FH T 2R TE R 2 B N R 2R 1) I e WA 2 i S A R P 4 i 2 AP 98
fho B2 BORFARAR, (H-mT LU A B ERL G4

Transportation: Movement of medicinal product within a designated supply chain including activities from preparation
for shipment up to the point of receiving at the final destination.

BH: 25 AETR e B RIRE 2 P RS T A0 48 D HE % B8 — BLBIFE IR 2% H b R0

Transport Duration: The time from preparing goods for transport until receipt of goods. This includes, but is not
limited to

IQ%HTISE Mz ke 08— BRI BT ). XA R EAR T

Preparation % 0%

» Loading #4715

+ Transit 12i%

+ Intermediate storage i (7

 Unloading #1767

Transport Service Provider: Contracting party who mediates or executes the transportation of medicinal products on
behalf of the shipper.

AIBH: AR R s AT 2 s R 7 .

Transport Service Agreement: A contractual agreement that describes the legal, logistical, technical and quality terms
or contractual arrangements between shippers and transport service providers. Different names might be used for this
type of agreement in different companies.

BRIRE I AT T 5KISH ZAVEH . R ORI R SR G ML E K& R AR A A XKD
BRI REAE FHAS R 445K

Temperature Profile: Anticipated ambient temperature variation and duration to which product may be exposed during
transportation.

RERRSL: 7532 58] i 7T e 22 8 1) TU] (0 2R 58 T P AR AL AR 2 )

Validation: Documented testing performed under highly controlled conditions, demonstrating that processes, methods,
and systems consistently produce results meeting pre-determined acceptance criteria.

BHE: IEM T2, THEMARGURA R BT & TOEHA 2 AOFRME R7E R BER 250 1 58 Bt B SCAHIE B Al

o
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3.0 Principles of Qualification for Transport Jz&iE#iA &N

The principles of qualification for the transport of temperature-sensitive medicinal products closely follow established
guidelines and regulations for qualifying the manufacture of these same products. These include

T P BB 24 it i DA R U DR R A [R) — 7 i B A 7 R SR S BRI AR R, 1K R4

+ Development of specifications, processes, systems, and components #rifE. 1. 2. RS AAF T K

Written procedures 17 [ff] [{J 47

* Approved protocols and reports L[] 5 ZEFIHR 7

+ Justified test methods and acceptance criteria £ 11E W 18 /775 Jr HL 4% i bt

+ Qualification testing that challenges “anticipated extremes” ki T £ 1% 55 1) 26 40 I U 56

«  Ongoing monitoring and/or periodic evaluation 45 (1 W A1 /55 52 WPl

+ Change control % 517l

Medicinal products are transported in a commercial environment as opposed to a controlled laboratory environment.
Therefore, factors such as unforeseen transport events and the weather affect the actual conditions a specific shipment
may encounter. These factors should be considered when designing test protocols and in understanding “anticipated
extreme” challenges. Utilizing this type of information (typical transportation extremes) to support widening shipping
specification versus label claim storage conditions is beneficial, if supported by product stability data.

2y AE IS i 5 2 A A0 TR ANE] I DA EL G0 TG AL PR3 i S A R DR U5 DR 3R A s R R B
Y& B A BRI o 2 THalI0 7 RN B AR T 5ot 95 ) 9 A B R N 21278 FEIX LU PR 3R o T R ™ et A e ek 2
SCFF, AAT IR E R AR EoR S ) & SCRFH LU R BRI A7 26 AT R IS Far b
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4.0 Product Stability Profile 7= 5% 2 MMM

Medicinal products must be transported in a manner that ensures products will be maintained within an acceptable
temperature range. The acceptable temperature range may differ from the conditions specified for long-term storage and
is determined by performing product temperature-excursion studies. These products may be shipped outside of their
respective label storage conditions (example: 0-15<C for product with storage conditions of 2-8<C, mean Kkinetic
temperature no greater than 8<C, per USP controlled cold temperature guidelines) provided stability data or
scientific/technical justification exists demonstrating that product quality is not affected and that the data or justification
meets the applicable national and international requirements.

23t o 2R LA AT DA OR 7 s DR G R il B2 Y Bl A B0 7 Sag e 5 WL B2 31 L T AN ) T D9 K M A7 1 1 2
I St it il B A AL B R E ,\;cﬁﬁmﬁﬁuu)ﬁi BV BRI (R A 1 O BB R B AN 4R B
RS A7 0l B 1 XM E B 2K, X287 gl A] DLE B FL % B W os OB of 1F T igkm (9l infid A7 254 2~8<C
(117 0~15<C TﬂwhfmeﬁJst,&m£U%ﬁU%md SZAEAR S EN)D

When product is exposed to temperature excursions during shipping, an investigation should occur and stability data or
technical justification should be used to support the quality of the product.

P s b R BRI AR AT NI, A NAZ R, NS R AR E PR BEOR BE A SR I T
The objective of this section is to outline studies for evaluating the impact of temperature excursions on product stability
that may occur during transport of medicinal products.

AT E AR MR 1O 7 VPG E 24 Iz Fan e 1 o R] 8 AR R P RS I G0 7 i A RE TR SR BEAT HORITE 5
Figure 2 shows the basic principles of the proposed product stability studies.

B 2 F ) T U AR E B SR AR
Figure 4.0-1 mThe basic principles of the proposed product stability studies.

Principle Reference
Long-term and accelerated stability studies are run on final formulation in final primary package ICHQIA
Transportation studies designed to include anticipated ambient temperature variation and duration Company Decision
are run when primary stability studies are initiated

Upon completion of transportation study, samples may be placed on long-term-stability testing conditions Company Decision

Note: Generally speaking, it is acceptable to ship controlled room temperature (CRT) products at refrigerated conditions. The pharmaceutical company
should assemble the appropriate technical justification or stability data to support this practice.

KR 4.0-1 ZE = e PR 82 1 3L A 5 )

BRSO SE I
K I e % B T R B TR D B ) LB s ICH QLA

YEERREEEEIGE, MNIHT R SR T IR A S FL R R R ) AR R
BHET

BTSRRI T, R RO AR E R T . N IR

FvE: BHIRUL, EARTREIT T IsMiEhE ER AT (CRT) I 2 Al 52 1. Hil 2 4lb NAZ IR SR P
B R S T AR R SR IR B

These studies (temperature cycling studies or temperature excursion studies) will expose medicinal products to
temperature conditions outside of the long-term storage conditions submitted for approval. The main purpose of these
studies is to demonstrate the “robustness” of a product versus typical temperature excursions seen in the supply chain.
(See Section 14.0, Tables 1-4: Long-term stability study—ICH Q1A; Accelerated stability study—ICH Q1A;
Temperature excursion study; Thermal Cycling Study.)

XU FT Gl ORI T B B WA I T ) R A 24 ot 2 i 2B L S 5 Lo R B A7 2% AR BRI BE 2% A T

B0 S H B2y 1 UE B it 0 A SN v R TP SR IR FE A A% 2% AR RO 32 Pk (L 14.0 99, R 1~ 4.{6@3%%&%
£2-ICH QIA; MEEEMER—ICH QIA; BEMBHIA; BEBRFFL

The idea is to evaluate stability data from long-term and accelerated stability studies, temperature-excursion studies,
and/or temperature cycling studies to predict the impact of temperature excursions on medicinal product quality during
the transportation process. An example of a comprehensive study design for a refrigerated product to generate sufficient
stability data to determine the potential effect of temperature excursion on product quality is presented in Table 14.0-5.
In this example, the product has three strengths; in addition to long-term and accelerated stability data, a bracketing
approach is used in which the high and low strengths are also tested under freezing conditions, at 40<C, and under
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temperature cycling conditions. Other study designs may be used as appropriate.

S P R TR VP K AN RS e A T R PR A R B AR BRI 5 R IR0 £ 3 s 1 v T e % 0 7 i
JiR B B . — AT P R AR A RS0 s R DU S R A O 1A 5 i O R PRI LE 2T () B 2% S R AT
Bl HNBAER 14.0-5 o FERXAMEITrb, oA SR BRI AR E M A, HSRIR AR R ok
AT DR — w5 v A B I A DA S AE MR AR PR 2 A T 1 40T T DA% 18 F AR B 2 Bt

Table 14.0-6 is an example of compiling the results of the stability studies from the example protocol shown in Table
14.0-5. This then would serve as a guide to the type and extent of temperature excursions that would be supported by the
stability data for this example product. Transportation study results from Table 14.0-5 have been used to write the
Transportation Control Strategy document shown in Table 14.0-6. The stability data support the temperature excursions
for the time periods indicated.

R 14.0-6 & MR E T3R 14.0-5 45 7R B 77 SRS EMEE S RG] . SR J5 R B d sl 7 i As
5E VEBUE R SCRF O T A R BRI LR 2 —MEF E . R 14.0-5 PRzt g R C 2w
TG ER 14.0-6 TH 45 H 138 Sz il WS SCAF o R 11 2% GEHCHE SR S s I T 1A P ek B2 A 195 100

Note: A table such as Table 14.0-5 should be constructed for each product based on product-specific stability data.

FeVE: BOZFE TR E ™ i R E PR R R @ SRR 14.0-5 [74%

The process described covers newer products for which International Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for Human Use (ICH) stability data are available. Pre-ICH guidance
products will need to be assessed on a case-by-case basis.

TR I R o O ICH A VERAE I H ™ o A ICH $8 R Z AT ™ i i BEE — BT VFAN

A Note on Storage Temperature versus Distribution Temperature: Storage temperatures of drug products are relatively
constant, and stability studies intended to support storage conditions take into account expected variations of storage
temperatures; thus drug products intended for storage at 20 <C may usually be stored at 25<C. It is not possible to control
the temperature of product in the same way during the distribution process; therefore additional studies at anticipated
extreme temperatures (e.g., elevated or freezing temperatures) should be performed. Long-term storage or label storage
temperatures may be different from short-term shipping/distribution temperatures.

fift A7 FE S R B I — sV ke 2 M B AA IR B R AR E IR, B AR SR A7 SR AR B PE B SE 8 T ki 17
FAF IR AR P SRAEATAE 20T (124 5 AT RE S B A7 TAE 25T B RLIR I A% b s F IR 1) 7 s i
vt AU 2 A2 AN AT RE AR s DRI 7 STt AE UK o i B (sl sl R I RS D T I BRI 98 o I it A7 Blibm s 1 i
A it AT REAS [8]T-J 03 0328 1R T B
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5.0 Transportation Process Flow Considerations &% L FiRfEERFE M

5.1 Development of Temperature Profiles for Use in Qualification Studies Fi T
B R AR BL T R

In order to perform qualification studies of shipping systems, which have to maintain a defined temperature range during
transport, it is typically necessary to conduct laboratory testing to thermally challenge the packages and systems. These
tests should be conducted using environmental temperature profiles (also termed “ambient profiles”) that are typical of
the conditions that the package will encounter during a shipment. In order to develop the testing profiles, the shipper
should consider a number of factors, including but not limited to

N T SE i A DA B i R G0 6 A S e R v R A SR E TR BE VS B RO AT, R TR BT A R LA AN R SR
PRAR A SEI0 2 X LI A A T e R a8 38 A0 MR SR A T PR BRI FE DU R BEAT (B RRAE <
BRSS9 T IR RIS, REMFEHFZ R, GHEARTLUNER:

* Temperature conditions at origin, destination points, and throughout the complete route

R H A RE A 35 A R A T SR A

* Seasonal temperatures (winter versus summer)

FRHAE (XFEHEZF)

» Transport routes and modes (overnight air, ground, international, etc.)

e CRY e, ik, Eprisis)

» Total duration of transit

T8 Ha B R RN )

* Duration, temperature, and location of various handling/stopover points along routes

WA B 2 0 % e o R AL B v A5 B RO HR BRI TR L T AT A

* Product handling at various handling/stopover points along routes

W5 T8 A B 2 11 25 P & A A 38 b a4 B ) il A 3

Sound rationale should be provided for the process used in developing temperature profiles used in transport
qualification testing.

J8E 9 T FHAE 3 A It o e A i T AR R i 5 B s

Environmental profiles should be based on realistic expectations of transport temperatures, which are developed using
scientifically sound criteria. This may be done using field-testing (monitoring) of actual shipments, review of historical
environmental data, review of published standards (i.e., ISTA 7D, USP <1079>, etc.), or by other means. Profiles should
include anticipated extreme conditions in order to challenge the effectiveness of the temperature-controlled package or
system, whenever possible.

MBS Ton s i T i SE PR SR, IR TR S B RO PR AEREAT T o 3X AN AT DU FH SR 3 4 10 S 1 i
WD DA EHR L, R ATARUERIEB (41 ISTA 7D, USP<1079>%%) Ay xR 5ep. W2
FIRE, AT BRI AR AR B R G RN 2 L T Bl 55 B kA

Anticipated extremes in ambient temperatures to which the product may be exposed are sometimes referred to as
“summer” and “winter” or “hot” and “cold” temperature profiles. Where actual historical temperature data in
transportation is not available, the scenarios may be defined by calendar months or actual temperatures at product origin,
product destination, along the transport route, and at transportation hubs (as applicable).

77 i A B R CE PRI BN P50 55 1 S AT I 28 B B AN A RN B R BRIy il EERE L o an SR
ia i R b S PR P SR R, wT DB RS s 7 L BN IS R 2 A AT IE AR A Cn SR KD
(7 1 3 5 B B 1 il B2 R 7€ 7 5

BRI : k12014 £ 5 H AAMMIES: QRMxiedaxia 15 /29 PDA Journal of Pharmaceutical



PDA Technical Report No. 39 Revised 2007 PDA%39 5 ARk & (2007410

5.2 Packaging (Passive) and Transportation (Active) Systems B3 (#EshiK) Fliz
W (E3 REA

Shipment under temperature-controlled conditions may be required for investigational medicinal products as well as
market packages and any precursors to the market package such as APIs, intermediates, excipients, bulk-packaged drug
products, or packages of multiple units of the labeled or unlabeled drug product in its primary package (e.g., vial or
syringes).

Tk JEE 52428 254 T 1 da BV AT BIF 9 24 SR R X i i A L T i AR AT — R B an S5k 25 . g
iR REAe e A CHEan /MRS &) ARREA R IR 92 i 2 ot

Packaging must be identified to determine the amount of thermal mass that must be temperature-controlled. The greater
the thermal mass, the less reactive it is to ambient temperature variation.

LB A AT E L ZBEAT IR L 2 IS B B R HCE . ERGEBOR, O PSR B AR A S RN o
5.2.1 Packages/Components/Systems 3.3&/34F/ RSk

Components that need to be identified are divided into primary, secondary, tertiary, and ancillary packaging components.
Primary/secondary/tertiary packages or packaging components are part of standard packaging processing steps,
independent of whether or not temperature control is required. Ancillary packaging components or systems are to
maintain the required temperature during transport.

i LN AN AL L SN A B B B i A M B R AR AR HE LR T
IR — 8B, AHHT 25 RIS IR A B R G 1 AR s IR R R

» A primary packaging component is one that is or may be in direct contact with the dosage form. Some examples of
primary components are glass vials, syringe barrels, bottles, rubber closures, and container or closure liners.

PN A0 2R ZE A BRORT A8 55 R0 7 ot ELRE R A A . B A Le AN S L VRS R L B AR EE AN AR
ST

» A secondary packaging component is one that is not, nor will be, in direct contact with the dosage form. The purpose
of secondary packaging is to identify, protect, market, and communicate information about the product. Examples of
secondary packaging include labels, cartons/folding boxes, and leaflets. The materials and components selected for the
secondary package may affect the design of the transportation container and/or system. The secondary package must be
identified to determine the minimum and maximum product loads that can be placed within the transportation
container/tertiary package. The secondary package also determines the number of primary packages that can be placed
within it.

Hh A0, 25 A 2 AR ALK SR AN 2 ELRAR Mot 750 7 ot O R . B H RO T EE . ORI B AR
PEmfE R MR RFEIRAE . AFEAT S N SR T . B T AL AR A BRI R R S N A A A A
EARG R B AL AR I LA E FT LABCE AR IS S A s AL A B d DR R i B . TP o
€ 1A LR AR L B B B

* A tertiary packaging component is one used to assemble secondary or primary packages in form of the basic
transportation unit and to provide protection against mechanical impact for the medicinal product during handling and
transport. Examples are corrugated cardboard boxes, but corresponding rigid plastic boxes/containers are also used.

A1, 2R A T 2B T i Py A 2 DA A3 A R e A TR AT DU X 245 ot £ A AT iy O L i i Bt ER 4P
(BB o S FLARARKRAR, H 48 FAH 24 O A T BB RL AR5 45 o

The assembly of primary and/or secondary packages with tertiary packaging components in the form of the basic
transportation unit is the overall thermal mass that must be temperature-controlled.

LSRN LA 5 A0 R AR RS Jn B s (R TR N5 7 — A a2 b AU A T TR T S22 1) ¥R 8 i

» Ancillary packaging components/systems are additional means used in combination with the basic transportation unit
to maintain the required temperature during transport. Examples are

OB RGN T RFF i 18 2R 1R B2 5 B nib i S oo G B I B 1A -

— Active systems: Systems with active temperature control, for example, air/sea freight containers, refrigerated
trucks/cars

FHRG: wEINREEHNARS, flnTiaifbeLdsif. BE

— Passive systems: Systems without active temperature control, for example, insulated containers (made of expanded
poly-styrene or poly-urethane) with or without refrigerants

WA RS WA EEhR AR R G, B0 B H2 F IR IR AE CHI SRR M BB U R T IR R v oA AR i)
— All practical combinations thereof JJT 47 5Zfr B A4 &
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6.0. Design and Development #&3HFIFF A&

6.1 Functional Requirements Document IhEgE R4

The functional requirements document is the summary of the Identification of Requirements process step. The purpose
of this step is to document the critical parameters of the product, packaging, and transport system previously identified
in Sections 1.0 through 4.0. Critical parameters can include

DIREZ R SO R R BRI R BRIF Al o IR BRI H R S T TIE 1.0 775 2 4.0 5 R0~ iy B
B RA RIS KESHOT e -

+ Transportation (e.g., duration, mode(s), route(s))izfii 24 (WIRFPR . Al B2

+ Product stability (e.g., temperature range established);™ /ify £ 22 P4 Cln e 232 37 (13 VG D
 Packaging %%

+  Minimum/maximum expected shipping volumes i} 7 K/ /N3 12 2545

+  Minimum/maximum thermal mass fiz X/ /) & &

+ Expected ambient profiles Tl 1 P55 0 2 79 A1 1<)

+ Material requirements/restrictions 47 f} 2R /[ i1l 2% 1F

*  Marketing requirements 1137 22K

 User requirements JH /7 23K

6.2. Component/System Specification (CS) #4/ R SitnE

This section of the guidance outlines general principles that apply to the ancillary packaging components and systems
for the transport process. Product temperature-impact components/systems are those that may reasonably be expected to
have a direct effect on the temperature performance of a transportation system. Examples of product temperature-impact
components include insulated containers and refrigerants. The CS establishes confidence that components/systems are
capable of consistently performing within established limits and tolerances.

AR T JEIUEAE 18 Tz e AR b 5 B BB S A R G AR S o 7 R TR RS M R A 2R Gt IR e ] B
W BEHAEE NS 0 R G IR R A B B R G . 77 b IR S R A () S B CR IR A AR 7 o
PEIR SRR UERE L T R ZR S Re % 1F O3 7 (1) BRFE AN Fo 15 O 22 N AT DARR BT BIAE

A specification should be generated to outline component/system requirements as applicable. This specification may
include, but is not limited to

EAZ AR R — AN b DIOREIR [ AR & B R ik . bR n] LA R (HANBR T DU R N 25
+ Material requirements 4 #} 213K

» Mechanical requirements H/[ 25K

+ Dimensional requirements JU~" (75[A]) 2R

* Printing requirements F[JJll 222K

+ Storage requirements fifi {7 £ 3K

 Sampling requirements B ER

+  Weight requirements F{ 5 22K

« Calibration limits /£y

«  Fragility limits % i il

+ Shock and vibration limits 't A1z 0 [ ]

+ Insulation requirements il 2K

+ Proposals for re-usability & environmental considerations & {d [T & 555 % & (1) 4 1L
« Non-toxic and non-hazardous materials 2 JC F41 k}

» Recommendations on the dimensions 4} US|y 1] 1) 4 77
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6.3 Design Qualification (DQ) #&it#iiA (DQ)

Design qualification should be performed prior to operational qualification (OQ) and performance qualification (PQ).
DQ is performed to ensure that functional requirements are met by the proposed package or system. DQ process
parameters typically include, but are not limited to

WA RAEIZ TN (OQ) FMEREHIIN (PQ) HISLHti. St DQ VIR PRd i HEFE I 058 Bl 2 45 Kk 2 Ty R 22
Ko DQ IBESHUIA S EAR T

 Process duration I FEfFAEES (1]

« A defined ambient temperature profile fiffi 5 1t P14 I 52 A% /00

+ Quantity, temperature conditioning, and location of refrigerant or air conditioning system % . il J& 25 £ A 4577
BT RGN E

* Product shipping configuration and temperature monitoring device location ' fity %12 45 ) Rl & W 287 &1 B

+ Type of insulating material/air conditioning system {14/ 25 i 2 G827

+  Minimum and maximum thermal mass/loads /)M fll iz K & #2540

» Location of the thermocouples F\Hi 8 117 &

The outcome of successful DQ assures a high confidence for successful operational qualification (OQ) of a specific
package or system. The results of DQ should be formally documented in a report. DQ is illustrated in Figure 3.

J§ 3 DQ HIEE R = B DRy 2 A B AR GE N B AT AN . DQ AYEE RN Al i iR I A Sk, DQ 7
3 P2

Figure 6.3-1 m A design qualification (DQ) process.

Requirements o|  DesignQualification Design Qualification Design Qualification
Document d Protocols Data Report
1. Shipping Temperature (2 to 1. Temperature Mapping 1. Product temperature vs time 1. Product temperature
8°Cor Frozen) 2. Thermal Testing Profile 2. Ambient temperature vs evaluated against
2.Shipping Duration (48,72, 3. Air/Product Relationship time acceptance citerla
96 h) . 2. Temperature mapping of
4. Duration shipping carton

3. Primary Package (e.g., vial,

syringe, tank) 5. Development of

Specifications
4, Secondary & Other
Packaging
i RO CaRINES ARV ARl e
1. izfiafE (2 3 8 fEek 1. i 1. 7 IEE vs I [E] 1. BEXS SR FRAEVEAL )7
AR 2. FAIA I A 2. MR E vs I [E] st it 5
2. IEHIIFIR (48, 72, 96 3. FAFEZIEKR 2. IBHmANE RO L A ]
JNIF) 4. WFRR

3. NAESE CEbin/ME. 3 F 5. FRHERITTR
R D)
4, rhpl & H it A
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7.0 Operational and Performance Qualification Testing E47 11t RERE A U3

A Note on Qualification versus Validation: Qualification is documented testing that demonstrates with a high degree of
assurance that a specific process will meet its pre-determined acceptance criteria. Validation is documented testing,
performed under highly controlled conditions, that demonstrates that a process consistently produces a result meeting
pre-determined acceptance criteria. Furthermore, validation is used to test processes, methods, and systems for which
conditions can be controlled in the real world (i.e., after completion of testing, when the process is in use).

KT RN GIAERIRE: BA )y 1R AT DL B DR RS € L 20K L T0UE S M s v A BAT SCAIE B O 3
B IE R A i BEE I 2 A St i) B SO UE BRI, IR 24 nT P AR FF G FiUE SR bR eI 45 5. LAk,
SR TR AR . TV SR G DU i RS S A AE B SRt 5 CREan se a5, A T EAEAE A iy ) mT AR A%
il o

Therefore, transportation processes can be qualified rather than validated, as it is not possible to control, in the real
world, all the parameters that could affect the transportation process (e.g., weather, customs and traffic delays,
mechanical failures, etc.). A qualified process may change over time. Therefore, periodic and appropriate monitoring is
recommended. The frequency and type of monitoring will be based on the specific conditions of a given distribution
process.

PRI bz el 12 T DAR A T AN R g B0k, RN B AN AT REAE I S b i) B A7 mT e sg s S R I 24 CRban<Ufs
BN IBAE R HIMRESRESE) o — DNEARIA M)A W] RE 2 BEIN (A1 2638 o DRI 28 WA FH e S RG24 P 4 o T
PR AN S TR T2 H ) P 1 A2 PR RS 3 2% A

OQ/PQ should be performed using the designated transport configuration to provide assurance that product quality is
maintained during transport. Qualification testing and results should be documented in a formal report.

S FH 3 < B IS fan 45 A St OQ/PQ LLOAAEIE i b rfr 7 i R AR S ORAIE . AV Ik B FL 5 SR B 1Z DA I A 755 14
WL

The OQ and PQ protocols, test plans, and procedures should contain at a minimum the
OQNPQﬁﬁ\Wﬁﬁﬂﬁﬁfﬁﬁ%m@AuTW@
Testing objective Ml H 1]
+ Scope i/t
+ Materials description 47£Hifiit
«  Bquipment description and calibration information 14 £ fifi i AR HE(5 2.
» Critical quality attributes <8 i 55 & 7%
+ Critical performance parameters J<## {8 24
+ Test methods and rationale Il /7% /7 Jii 24
* Acceptance criteria 5 BRI

7.1 Qualification Protocol #iA T HR

Qualification testing should always be performed under a pre-approved protocol, test plan, or procedure. Testing
typically consists of OQ and PQ.
BRI S A0 2 FE TR AE R 77 28 AT R SR e it IaCiE L& 0Q M PQ.

7.1.1 OQ Testing OQ MR

Testing may be performed using temperature-controlled environments (i.e., temperature chambers) or actual shipments
at ambient temperatures (i.e., field testing) as appropriate, based on the projected transportation channel. The testing
should reflect actual transportation load conditions and configurations.

DR T Tl Py A e T DA R RE 2 40 (B D s SO AR . (It sk Brisi s
DUBEAT o N g Bk SEZ s i ) 2 B 2R AT M 45 44

Product or approved representative material may be used in qualification testing. Rationale for using approved
representative material should be included in the qualification protocol.

R T AASE P 7 ot BRAEAE B B A o s LT A A 0 S R L 0, 25 AE R A T S

All packaging components used in testing should be approved for use.

T IR Xm0 60 288 A I e i st e A e s

Calibrated temperature data loggers should be placed directly in contact with the product or representative product, if
possible, to collect temperature data. Sufficient positions within the load should be monitored to get representative
temperature data on variances that may be inherent to the load packing, load configuration, or manner of transport.
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WUR AT RE, 2 R v AR P BB 10 SR A B B B AE 5 S BB A i i 7 B AR R e . N A AE
BER A I L% 1) R AR At ke o el i Bl a7 2 8 AR A A AR A et P 24

0Q testing should include but is not limited to OQ Ml N 1% A FEH AN PR T DL R A 25 -

+ Use of temperature profiles designated according to Section IV AR & I\ 5415 5 196 FE Mk 0 110 42

+ Duration beyond what is anticipated for the transport process 11 1z it 2 {1 =2 (1 1] [

+  Minimum and maximum transportation load configurations /> fl 5z K iz 4 454

+ Defined packing configuration(s) #1155 45 1)

+ Calibrated temperature monitors £ x5 #E 17 & 1175 2%

+ A sufficient number of tests to assure reliable results A {4t 1] 5 25 5L 0 2 08 1 a8 4

+ Identification of temperature-monitoring locations for PQ & PQ 15 7l J& 2 1

7.1.2 PQ Testing PQ iR,

PQ testing consists of consecutive, replicate field transportation tests to demonstrate that the process is effective and
reproducible.

PQ i h 3% 5 3 5 (1) Iz il il 4H Rl AE B ik R 2 A R ] B

Testing is performed using typical load configurations. Sound rationale to justify the test methods, number of tests, and
load configurations (as applicable) should be stated in the protocol.

AT F AR (R 2R AR A5 A SR . R AE J7 2 P U VE BNV I A B R B MR AR A i (2R E A
I

PQ testing should be executed according to approved standard operating procedures (SOPs) and include

LZ AR AL HE PR E R E AR (SOPs) sitj PQ WA, EL4E

* Actual ambient temperature variances, including seasonal changes customary in transportation

PRI BRI AR AL, AR S b S B2 AR

+ Representative transportation load configurations 71 [ iz s 2 25 74

» Defined packing configuration(s) & [ {05545 1)

+ Calibrated temperature monitors 2% 1] 4 (1305 5 4% 2%

+ A sufficient number of tests to assure reliable results fiffi {4t 7] 5 45 5L 110 i 08 £ (10 18
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8.0 Process Implementation and Training J3F2 Sz & 39

The specific transport systems and temperature-controlled packaging systems are confirmed during qualification.
Transfer of the qualified process to the operational areas is formally accomplished by means of approved procedures that
will implement the controls of critical process parameters which will result in repeatable, successful transport of
medicinal products. The written, approved procedures should be in place and responsible personnel should be trained
prior to implementation of the process. Consideration should be given to the attachment of procedures used in the PQ
report.

538 1B 5 R AN S2 P I AL RGE IR PN . A B R 4 28 1A DX I oo R A PR R e 1R
AEFGER, SR R AT R w] Ay K] 552 0 s ohis i 24 R B T2 S Bz 5 p R el r sy
RIAEIY, 457 N AHEI R SEtil B S 55 il N 2% P& TS FIAE PQ i Hh I R P B A

Training should provide instruction to relevant personnel and organizations participating in the temperature-controlled
process (i.e., process stakeholders) concerning the principles of packaging, qualifying, and transporting
temperature -sensitive medicinal products.

FINRCAZ IR R LT AR RANH AR Bt A0 SR A DA i T B8 SURR 24 i A 5%
HDETRSE

9.0 Quality Systems JR Bk &

Regulated good distribution processes and systems used for transportation of temperature-sensitive medicinal products
require a foundation of quality systems to support their use. These systems provide a high degree of assurance that the
qualified transportation system will continue to perform as intended.
i 22 4 ST o B R R R SCRRAE I B2 SRR 24 it 3 i P AT VR E B R AP B IR R Gt . XS RS0 = L RIE S
IO IS ) R SR T TR — R Sk 2R ST
The quality systems should include the following, as applicable:
ﬁu%‘%ﬁﬁﬁ AR RN DL AR
Approved written procedures and specifications L (1) -5 [l F4 7 Az ifE
* Calibration program £l H
+  Stability program 2 5& V£ H
* Qualification program fiffi i\ 1 |-
+ Deviation and investigation program i %= % 1Jfl £ 1 H
« Corrective and preventive action (CAPA) program £ 1F i i jiti 151 H
+ Training program £%1)I| 7 [
+ Audit program #7112
« Periodic temperature-controlled process assessment & H7 /& 4l AL FE Al
« Change control program 7 51 4% fil] 1l [
+ Management controls 5 F {7 il
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10.0 Handling 43

This section provides guidance for shippers and transport service providers involved in the transportation of medicinal
products. The purpose is to ensure that the integrity of the transport chain for medicinal products as conducted by
shippers, transport service providers, and their sub-contractors is maintained.

BE Ny it KR EAUKIS R R T H AR OR R 6T AKIZ T B H B S Y 24 A s E 1Y
SERMEPREF -

10.1 Scope VEH

This guidance applies to all transportation methods and to all parties involved in the transportation of medicinal products
and the related activities, such as (but not limited to)

Jl[:?a FA 18 T T I8 5 BN K 2y s i & 7 Mo & Bt an (HABR 1)
Preparing the goods for transport A1z i #% It
+ Loading/unloading goods into shipping equipment M iz %15 % 2% E1 157
+ Loading/unloading from one shipping equipment to another M —/Mz i & 22 E51 2] o — AN g il
+ Receipt of goods T
+ Handling between transportation (e.g., airport transit, harbor transit) 7tiz%i /7 02 [0l4bF CEhln=siza, i)

10.2 Responsibilities BR 3%
10.2.1 Shipper’s Obligations 5% FEX 5t

* The shipper should have a transport service agreement with the transport service provider.

B T HKIE A BRSSPl

» The shipper should audit the transport service provider on a predefined basis.

T 32 B H THI GG E KIS R

* The shipper should instruct the transport service provider on the characteristics of the medicinal product and the
handling requirements of the shipment.

% T N AZAE 24 i FRVRF (L A3 A 10 Ab B SR 77 THI 48 3 7K IS 1

* Detailed instructions on transportation and handling conditions should be integrated into the shipping documents.
Markings on the shipment should clearly indicate the temperature range within which the shipment must be handled

T2 M2 S 25 A R VR AN U N B RIS S o I AR I TR T b R RS 0 AT IR A iR R Y A

* Transportation of medicinal products should be qualified to the extent possible.

i ia i NLZ AN B A BRI RE L

»  Where appropriate, and preferably if no transportation qualification has taken place, a continuous temperature
monitoring system should be in place during transportation.

FERESIEOLT, RBA AT BN, IR J7 R RS i AR T I e e — AN L IR I R S .
10.2.2 Transport Service Provider’s Obligations 7&Kz P%H‘Jﬂ?ﬁ

* A quality management system should be in place at the transport service provider with a designated individual
responsible for quality management

%ALAKo B DA € ot B ST AT AR 7 SN B o B B &

* Atracking & tracing system should be used throughout the transportation process.

PZAEREA iz fid 18 A R R QB B R 4

» The shipper’s approval should be obtained prior to changes potentially affecting good distribution practices (GDP) or
product quality.

FEREATVEAERE I R 70 B 0 Y0 B30 ot o B 11738 B AT R 3RAS 0 2 R vt

» Regular, periodic training of transport service provider personnel as well as sub-contractor personnel should be
carried out. Training should be documented.

LT AGE R A AL AR N STt L e SRR I BE VI RZAA SO UERA

*  When subcontracting takes place, the transport service provider should have a transport service agreement with all
sub-contractors. Its conditions should correspond to the transport service agreement between the transport service
provider and the shipper.

MFERARS, AERE B AR A BRSSP AR & KIS A 07 3 s R &5 il

* The same quality management rules should apply for the transport service provider and all its subcontractors.

NI
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(7B P ot 2 B o N 1% 1 R Ty S I 0 B R
» The shipper has the right to audit subcontractors of transport service providers.
B AR T AR 2 7

10.3 Specific Aspects for Transportation in Vehicles/Containers Providing an
Active Temperature-Controlled Environment &4t 33hiE B35 KB 2 W/
BAHIRRRE R

» Loading and clearance of vehicles should be carried out in an efficient manner especially when no insulated docking
ramps are available and also when temperature-sensitive medicinal products have to pass areas which are not
temperature-controlled.

ZE AP R BN D 22 BLAE DAAT R 75 SHEAT JCH R A DRI & T A8 P I, 24 7 8 SRR 24 it o A o i VR
A i A ) ) DX A

* Vehicles/containers should be pre-conditioned (depending on weather conditions) to the required temperature (e.g.,
between 2 and 8<C for refrigerated products) prior to loading.

FEREEZ AR G LA B (T R SOIRIGD BIESR AT Clx 75 LV )7 S AE 2 3 8T)

* Vehicles/containers for the transport of temperature-controlled medicinal products should be equipped with a cooling
and/or heating device as well as a calibrated temperature-monitoring device.

TP 2 45 2 S (1038 150 ) ) 2 00 25 25 I 285 46 AR AN Bl D A8 4, tHL 25 4 ek A v P U Wt %

» Studies regarding temperature mapping in the commonly used load schemes should be performed.

7 2 R 22 A FH P 2 8 7 Qs ittt B2 20 A BT 7

» Alarms should be set in such a way that deviations to the required temperature can be identified and corrective
measures be implemented when possible. Deviations from the requested temperature range should be recorded and
communicated to the shipper.

A A N o 8 e B XAy R AR ) SRR B ) O 72 S M A I o S SRR R R Y L Ml 2 B 1
HIR T

* Handling of active cooling containers should be carried out according to the supplier’s operating manuals.

7 2 AL I B R A T IR BEAT 3 20 GRAE)D HOERAE

* The service provider’s personnel should be familiar with the technology and the function of the active cooling
containers. Through periodic training, personnel should be able to ensure proper handling of goods during all stages of
the transportation process.

R S5 SR AN GRS AR B ve JNAE (R TAR D HOEORFITRE, A G N RECRIETE Iz S AR BB B TR %
TALE .

» Systems in use must be in a good working order, for example, regular maintenance should be performed to ensure the
containers are functioning correctly.

FER I RGEL AL T RIFHPIRAS 40 B SE 48 5 1O 44 LA DR VA RS I8 47 1IEAf

10.4 Specific Aspects for Transportation in Passive Cooling Systems %z R4k
BRIFRRER

» Handling of such containers should be done according to the instructions given by the shipper.

X EEHE T R A N 12 4% B % 3 S AR Ul A AT

+ The containers should not be opened. i |- N GE T JF4H 1«

* Insulated boxes should remain under controlled conditions as defined by the shipper. Exposure to extreme
temperatures should be avoided or minimized as far as possible.

DRIRAR N 12 CR 5 7E H BT T8 BRI 25 A T o FEAR SR B2 T Y 2 i b 12208 S R T e e /b
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11.0 Conclusion &

Firms that manufacture and distribute medicinal products that require storage under controlled temperature can use the
design approach presented in this document to evaluate and limit temperature excursion risks to these products. The
recommendations presented here include

s BEAE A MU B2 N A 0 245 it 26 7 A P RITRC 3 A b 7y DAASE L E S ST 2 E A VT 77725 0 2 7 ot T
R XU HEAT PR o 3% BLAR HY A A B4

* A qualification process for the distribution of these products covering package design and evaluation

ToR i L BT AT PPAl PR I 287 i BT R I i

» Use of stability data for understanding the effect of temperature excursions

N T BRI RS S RS E MERGE RO A

» Assessment of routes and modes of transport

iz ORI 26 1 PRA

The goal is to protect the product, minimize its exposure to temperature extremes, and understand the impact of such
exposures, if they occur.

H R ORI b R A U e 95 1A A7 A 10 3 8 D/ 81 s K R PR At SR T 8 7 o R AE IS RS

The guidance presented here is consistent with current published regulatory expectations.

FEIX AR U HE 9 5 AT C R AT AR EE & — 30 .
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12.0 Global Regulations and Phamacopoeial Standards E Byt il 2 Hdn

This section lists the global regulations and standards as
known at the writing of this guidance (June 2007):

1.

10.

11.

12.

13.

14,

US. Food and Drug Administration (FDA) Federal
Food, Drug and Cosmetic Act, Chapter V,
Subchapter A, Sec. 501(a){2)(B).

US. Food and Drug Administration (FDA) Federal
Food, Drug and Cosmetic Act, Chapter IIL
Subchapter A, Sec. 301(a),(b),(c).

FDA Guideline on General Principles of Process
Validation, 1987.

ICH Q1A{R2): Stability Testing of New Drug
Substances and Products (Second Revision), 2003.

World Health Organization (WHO) Guidelines
on the International Packaging and Shipping of
Vaccines, December 2005.

Good Distribution Practices (GDP), WHO,
Geneva, 2005.

General Chapter <1079> Good Storage and
Shipping Practices, USP 30/INF 25.

General Chapter <1118> Monitoring Devices—
Time, Temperature and Humidity, USP 30/INF 25.

Guidelines for Temperature Control of Drug
Products during Storage and Transportation
(GUIDE-0069), Health Canada, October 2005,

Guidelines on Good Distribution Practice of
Medicinal Product for Human Use (94/Cs3/03),
European Union, 1994,

Guide to Control and Monitoring of Storage
and Transportation Temperature Conditions for
Medicinal Products and Active Substances, Irish
Medicines Board, March 2006.

Australian Code of Good Wholesaling Practice for
Therapeutic Goods for Human Use. Therapeutic
Goods Administration, Commonwealth
Department of Health, Housing and Community
Services, Movember 1991,

Thermal Performance of Refrigerated Transport
Equipment—Specification and Testing, AS 4982-
2003, Standards Australia.

Good Wholesaling Practice for Wholesalers,
Distributors, and Bonded Warehouses, Medicines
Control Council, Department of Health, Republic
of South Africa, June 2003,

i3

15.

16.

17.

18.

19,

20.

21.

22

23.

24.

MNorms for the Good Distribution Practices

of Medicines, Resolution by means of which
the Good Distribution Practices of Medicines
Is Issued, Ministry of Health and Social
Development, No. 253, Bolivarian Republic of
Venezuela, June 2004.

National Sanitary Surveillance Agency, resolution-
RCD234, August 17, 2005, 3rd Article, Paragraph
5-7 and 7th Article, Paragraph 2, Brazilian Official
Gazette, August 26, 2005.

Guidance Notes on Good Distribution practices,
Health Science Authority, Center for Drug
Administration, Ref. No. GUIDE-MQA-013-005,
Singapore, 2005.

479th Decree of the Federal Minister for Health
and Women Concerning Companies which
Manufacture Medicinal Products, Control Them
or Put Them into Circulation. Federal Law
Gazette for the Republic of Austria, 2005.

Cold Chain Guidance for Medicinal Product:
Maintaining the Quality of Temperature-Sensitive
Medicinal Products through the Transportation
Environment. Technical Report No. 39. PDA
Journal of Pharmaceutical Science and Technology,
September-October 2005, Supplement Vol. 59,
MNo. 53.

International Safe Transit Association (ISTA)
Procedure 7D—Thermal Controlled Transport
Packaging for Parcel Delivery System Shipment,
2002 ed., p. 5,

International Safe Transit Association (ISTA)
Procedure SB—Focused Simulation Guide for
Thermal Performance Testing of Temperature
Controlled Transport Packaging, 2002 ed., pp 1 and 4.

Decree on the Manufacture and Distribution
of Pharmaceuticals, No. 411/2004, the Czech
Republic, 21 June 2004.

China—Administrative Guidelines on Storage
and Transport of Vaccines (Promulgated by the
Ministry of Health and the State Food and Drug
Administration, March 8, 2006).

South Korea—Good Distribution Practice for
Pharmaceuticals, 8-Jun-2005.
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13.0 Publications from Official Bodies B A HLi4 H x4

Okeke, C. C.; Bailey, L. C.; Medwick, T.;
Grady, L. T. Temperature fluctuations during
mail order shipment of pharmaceutical articles
using mean kinetic temperature approach.
Pharmacopeial Forum 1997, 23 (3), 41554182,

Okeke, C. C.; Bailey, L. C.; Lindauer, R. E; Medwick,
T.; Grady, L. T. Evaluation of the physical and
chemical stability of some drugs when exposed

to temperature fluctuations during shipment.
Pharmacopeial Forum 1998, 24 (5), 7064-7073.

Okeke, C. C.; Bailey, L. C.; Medwick, T.;

Grady, L. T. Temperature and humidity conditions
during shipment in international commerce.
Pharmacopeial Forum 1999, 25 (2), 7949-7959.

Okeke, C. C.; Watkins, J. W. III; Williams, W.;
Medwick, T.; Bailey, L. C.; Grady, L. T. A study of
the temperature and humidity variations in the
shipping and distribution of Anthrax vaccines.
Pharmacopeial Forum 2000, 26 (3), 865—882.

5.

"Drug product distribution chain” stimuli to the
revision process. Pharmacopeial Forum 2003, 29 (3),
B64—875.

Taylor, J. New MHRA Regulatory Guidance,
Practical Tools and Case Examples of Cold,

Cool, Temperate and Subzero Temperature
Range Pharmaceutical Products. Presented at the
International Quality & Productivity Center Cool
Chain 2006 Conference—Enhance the Integrity,
Visibility and Validation of your Cool Chain to
Ensure Safe and Effective Drugs are Distributed
and Transported from Manufacturer to Patient,
Brussels, Belgium, January 31 to February 1, 2006.

Taylor, J. Holloway, I, “Transportation of
Biological Products: Buropean Regulations and
Guidance,” American Pharmaceutical Outsourcing,
May/June 2007.
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Table 14.0-1 Long-Term Stability S

14.0 Tables ¥
tudy KA e 52

Storage Condition

(2

Testing Condition ICH Q1A
ICH Q1A Jili %

Testing Condition WHO Annex 5
WHOR 5 4

Controlled Room Temperature 20 to

25<C/60% RH for 12 months

30C/65% RH or 30<C/75% RH for 12 months

25T 25C/60% RH 124~ 30<C/65% RH 530<CT/75% RH 124" H
15l % 1§ 20~25C
Refrigerated Condition 2 to 8<C 5<C for 12 months 5<C for 12 months
Aok 1F2~8 T 5C12/H 5C124 A
Freezer Condition —20 to -10C 20T for 12 months —20<C for 12 months
W% 20 ~-10T -20C124N A 20121 A

RH = relative humidity RH={% i

Table 14.0-2 Accelerated Stability Study JI1i £ 5&

P52

Storage Condition

(s & 1

Testing Condition ICH Q1A
ICH QLA Wi Z 1

Testing Condition WHO Annex 5
WHOT 5l 2%

Controlled Room Temperature 20 to
1% 720~25C

25C H40<T/75% RH for 6 months

40<CT/75% RH for 12 months

40CTI75% RH 64~ H 40TI75% RH 121 H
Refrigerated Condition 2 to 8<C 25C/60% RH for 6 months ~ |--------—---
R8T D5TI60% RHEM
Freezer Condition —20 to —10<C 5<C for 6 months e
A 20 ~-10C 5 6/

RH = relative humidity RH=HH X} &

Table 14.0-3 Temperature Excursion Study i /5 i F2 47F 77

Storage Condition Testing Condition ICH Q1A Testing Condition WHO Annex 5
fiEfE A& ICH Q1A W%+ WHOR 5 A
Controlled Room Temperature 20 (1) —20<C for 2 days —20C 2k |  ==eeeeeeeees
to 25T

60<C/75% RH 2K

Refrigerated Condition 2 to 8<C
A 2~8<C

1) —20C for 2 days 20T 2K
2) 40<C/75% RH for 2 days
A0 CI75% 2R

Freezer Condition —20 to —10C
AU S -20 ~10C

1) 25<C/60% RH for 2 days
25<C/60% RH2K

*Jﬁt_ B

RH = relative humidity RH=#H X}

*Note: Testing conditions in Table 111 and Table IV may be adjusted to product-specific needs with reference to ICH

Q1A for accelerated stability studies. Alternative study designs may be used as appropriate.

FERNIFNZRINV A B 2% AE v] DL ST 4 2 72 i AR B8 ICHQLAINIE £ 52
#E, ENE T B T A ve

i

P25 S A AR O 7 B REAT M
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Tablel4.0-4 Thermal Cycling Study 75348 78

Storage Condition Testing Condition ICH Q1A Testing Condition WHO Annex 5
2 ICH QLA {ilidZ%fF WHOMRSIA
Controlled Room Temperature 20 —20<C for 2 days followed by 40<C/75% RH for 2 days
025 20T 2 RRIG40TIT5% RH2K: | e
25 il % 3 20~25C Repeat for a total of 3 cycles

R MR =K

Refrigerated Condition 2 to —20<C for 2 days followed by 25<C/60% RH for 2 days
8C L 20C 2 KRR JG25TI60% RH2 R | e
Aok F2~8<C Repeat for a total of 3 cycles
ER=RiAUR R

Freezer Condition —20 to —10<C |-20<C for 2 days followed by 5<C for 2 days
AR #4120 ~10T 20T 2RARESC2R | e
Repeat for a total of 3 cycles
HE MR =R

*Note: Testing conditions in Table 11l and Table 1V may be adjusted to product-specific needs with reference to ICH Q1A
for accelerated stability studies. Alternative study designs may be used as appropriate.

*ARE: FER IR IV A B 27T LB 45 7 AR I8 ICHQIADIE AR A2 125 22 (AR OC 77 E AT T B . 1& 41
U AT i B 7T et

RH = relative humidity RH=/H% i /&
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Table 14.0-5 m Example of a Comprehensive Study Design for a Refrigerated Product
F14.0-5 Ak mh LR S i Fe s

Product Group Item Code | Description | Storage Condition | Routine 5C | Accelerated Excursions Excursions Excursions | Comments
Pefe BEAE | b ittt s | STBWHRH | 20T | WOTITSRRH) Ocling®
e Brgpod WEA | RERH
25CI60%RH ATITSHRH | ok

XXXX Vials | VL123 | 5mg Refrigerated 24 months| 6 months 2 days 2 days Cycling* | Transportation Study

XXXXJ Wi UM A 671 2R 2% 13k Technical Report
Tryyyy—Excursion
TRzzzz—Cycling
BB AR
Tryyyy—s 2%t
Trzzzz—&3h

XXXX Vials | VL456 | 10 mg Refrigerated 24 months| 6 months

XXXXJH 8 UM 61 A

XXXX Vials | VL789 | 20 mg Refrigerated 24 months| 6 months 2 days 2 days Cycling* | Transportation Study

XXXX i Wi WA 6/ 2R 2R TR Technical Report
Tryyyy—Excursion
TRzzzz—Cycling
BB
Tryyyy— okt
Trzzzz—{F%%

*-20<C for 2 days followed by 25<C/60% RH for 2 days (repeat for a total of 3 cycles) RH = relative humidity

* 0 C2RIJF25TI60% RH2 K (FEZ3AMEIR) RH=HIMHEE

Table 14.0-6 m Example of a Transportation Control Strategy Document Based On Product-Specific Stability

Data To Determine the Effect of Temperature Excursions

R14.0-6 S TRpe atfae M ESdE e IR WA A s SR S

Storage Condition: Refrigerated  Condition (2 to 8T) f {71 At (2~8C)

Temperature Range i /% 113

Time [ [A]

<20 (<4F) Do Not Use A /]
—201t02<C (-41t036F) 2 days 2%

210 8 (36 t0 46 F) Until Expiry B 21|25k
810 25<C (46 to 77F) 6 days 6 <

2510 40T (77 to 104°F) 2 days 2%

>40C (104F)

Do Not Use 4~

This table needs to be designed for every product and transportation route/method used.
BE A% T ZUE F RN b B A FH s e 2/ 77 1
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