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PIC/s GDP # =« # &

Warehousing Transportation
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Definition of Storage Temperature

HAEmE X &

Temperature AR AKHA-15C Deep freeze: Below -15°C
i % +22+8°C In a refrigerator: +2 to +8°C
1K +8%(+15°C Cold or Cool: +8 to +150C
£ +15%1425°C Room Temperature: +15 to +25°C

BHE K IFA K E & T & B & Ambient: The required storage
EEE R ER EART AT #7%F temperature of non refrigerated
#25°CU T | 2 [ # % #30°CX |medicinal product; usually stated on
T ] the product as "store below 25°C" or
"store below 30°C".

(Feat. PIC/s GDP, PE011-1)
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B Basic Design of Different Temperature Storage Area
T B B 2 X B g

To prevent influences on product quality from door opened between different temperature
storage area.

20
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Reference for GDP Guideline on Storage Temperature

REFREZGDPEREBENHBER

Description Reference

(Feat. PIC/s GDP, PE011-1)
e ——



Reference for GDP Guideline on Storage Temperature

REFREZGDPEREBENHBER

Chapter Description Reference

(Feat. PIC/s GDP, PE011-1)
.




Reference for GDP Guideline on Storage Temperature

REFREZGDPEREBENHBER

Chapter Description Reference

(Feat. PIC/s GDP, PE011-1)
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Reference for GDP Guideline on Storage Temperature

R AE2GDPERRBEXHBHR

Chapter Description Reference

(Feat. PIC/s GDP, PE011-1)
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.Temperature Control and Monitoring in Storage

(i B B R

1. Temperature control ;& EE#Z2i

— System able continuously to maintain air temperatures within the set point limits through
the validated storage volume

— Control sensors accurate to +/- 0.5 °C or better
— Control sensors shall be calibrated

— Control sensors positioned at the “hot” and “cold” spots determined by temperature
mapping, even if affected by door opening

— Control sensors independent of the temperature monitoring system
2. Temperature monitoring JR2E &R

— Monitoring sensors accurate to +/- 0.5 °C or better for electronic devices and +/- 1 °C or
better for alcohol, bi-metal gas or vapor pressure thermometers

— Monitoring sensors shall be calibrated

— Monitoring sensors positioned so as to be minimally affected by transient events such as
door opening

— Temperature monitoring devices, temperature traces or electronic temperature records
manually checked “at least twice a day”, in the morning and evening, seven days a
week, including public holidays

(Feat. WHO TRS No. 961, Annex 9)
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Edwards Lifesciences

.Humldlty Control and Monitoring in Storage
AR EEH KRB

1. Humidity control ;&2

— Provide humidity control in temperature-controlled rooms that are used to store time and
temperature-sensitive pharmaceutical products, TTSPPs which aversely affected by
high relative humidity and are not sufficiently protected by their packaging. Such products

are typically labelled “store in a dry place”, or carry similar wording and require a humidity-
controlled environment.

2. Humidity monitoring iZE & 1R
— Sensors accurate to +/- 5 % RH
— Sensors shall be calibrated

— Sensors located to monitor worst-case humidity levels within the qualified storage
volume

— Sensors positioned so as to be minimally affected by transient events such as door
opening

— Provides a humidity record with a minimum recording frequency of “six times per hour”
for each sensor position

(Feat. WHO TRS No. 961, Annex 9)
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Alarm systems ZER R

1. Temperature alarms ;B EZ;R
— Sensors accurate to +/- 0.5 °C or better
— Sensors shall be calibrated

— Sensors located to monitor worst-case temperature within the validated storage volume,
sensors should be located close to the temperature monitoring sensors

— Sensors positioned so as to be minimally affected by transient events such as door
opening

— High/low alarms set points to trigger appropriately located visual alarms, audible alarms
for temperature-controlled rooms, cold rooms and freezer rooms

— Preferably there should be an automatic telephone dial-up or SMS text warning system
to alert on-call personnel when an alarm is triggered outside working hours for
temperature-controlled rooms, cold rooms and freezer rooms

(Feat. WHO TRS No. 961, Annex 9)

30



Edwards Lifesciences

Alarm systems ZER R

2. Humidity alarms
— Sensors accurate to +/- 5 % RH
— Sensors shall be calibrated

— Sensors located to monitor worst-case humidity level within the validated storage volume,
sensors should be located close to the humidity monitoring sensors

— Sensors positioned so as to be minimally affected by transient events such as door
opening

— High/low alarms set points to trigger appropriately located visual alarms, audible alarms

— Preferably there should be an automatic telephone dial-up or SMS text warning system
to alert on-call personnel when an alarm is triggered outside working

(Feat. WHO TRS No. 961, Annex 9)
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.Calibration and Verification of Control and Monitoring

Devices 2l & B tRfE 2 < X IE R BgE

1. Calibration of temperature control and monitoring devices

— Calibrate devices against a certified, traceable reference standard “at least once a year”

— Calibration should demonstrate the accuracy of the unit “across the entire temperature
range” over

— Single-use devices that are supplied with a manufacturer’s calibration certificate do not
need to be re-calibrated

2. Calibration of humidity control and monitoring devices
— Calibrate devices against a certified, traceable reference standard “at least once a year”

— Single-use devices that are supplied with a manufacturer’s calibration certificate do not
need to be re-calibrated

3. Alarm equipment verification

— Check functionality of temperature and humidity alarms “at least once every six months”
at the designated set points

— Maintain records to demonstrate compliance

(Feat. WHO TRS No. 961, Annex 9)
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Edwards Lifesciences

.Four Stages for Temperature Mapping Exercise

i FE g F 5 2 MBS B

1. Prepare mapping protocol

2. Carry out the mapping exercise
3. Prepare a mapping report

4. Implement the recommendations by carrying out the remedial and other
actions identified in the mapping report. A follow-up mapping exercise may
then be needed to verify the effectiveness of the remedial actions.

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)

34



Edwards Lifesciences

TEE

Prepare Mapping Protocol #£{#&;5 E Hi&

a. Approval page and change control history

Approvals ‘ Name Date ‘ Signature

Authorized by:

Reviewed by:

Revised by:

Original author:

Version history

J Description of change J Reason for change
1 Original |
2
3
4
5

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)
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Prepare Mapping Protocol #{&;BEigHEE

b. Acronyms and glossary
c. Description and rationale

d. Scope
— Two times for each areal/per study
— Consider the effect of seasonal variation

— Subsequent mapping exercises must also be carried out on a periodic basis — for example,
every three years — in order to demonstrate continuing compliance.

e. Objectives
— Mapping temperature variations within the selected storage areas
— Measuring temperature variations at each location within the chosen area
— Documenting high and low temperature
— ldentifying potential airflow issue that may affect temperature
— Ildentifying the best places to locate temperature sensors

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)
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]
Prepare Mapping Protocol #{&;BEigHEE

f. Methodology

1. Select EDLMs(Electronic Data Logger Monitor), which should have a NIST-traceable 3-
point calibration and the error no more than +/- 0.5 °C

Designate the mapping team
Survey the site

Establish acceptance criteria

o &~ w0 N

Determine EDLM locations,

For length and width: every 5-10 M

For height: ceiling height is

< 3.6 M, high and low level, e.g. in height of 3.6 M, put floor, 1.2 M and 3.0 M

> 3.6 M, bottom, middle and top, e.g. in height of 6.0 M, put 1.8 M, 3.6 M and 5.4 M

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)
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Prepare Mapping Protocol Z#{f R EHiEsTES
= Methodology

5. Determine EDLM locations

Figure 1 - Typical location of data loggers in a pallet racking storage area

PACKING AREA

DLo0Z2 —

L]

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)
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Prepare Mapping Protocol Z#{f R EHiEsTES
= Methodology

5. Determine EDLM locations

Figure 2 - Typical location of data loggers in a walk-in cold room

— DLOB

i
| I
Additional sensors: il T |
DL17, 18: Directly in from of evaporator grilles — o | .'ll
DL19, 20: Near refiigeration unit condensears — I: !
1o monitor heat budld-up = : I pLiz
RTD: Recording Temperature Device o

4

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)
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Prepare Mapping Protocol #£{#&;5 E Hi&
= Methodology
6. Record EDLM and thermostat locations

/. Label and program the EDLMSs, typically recorded would be set between 5 and 15
minutes

A1.1 Test data sheet: temperature data logger locations

Data logger Data logger ID number | Mounting ht

Description / Comments

ID number | serial number onschema (metres)
DL-001 1 0.3
DL-002 2 2.8
DL-003 3 5.4
DL-004 1 0.3
DL-005 5 2.8
DL-006 6 5.4
DL-007 7 0.3
DL-008 8 2.8
DL-009 9 5.4

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)
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Prepare Mapping Protocol (g R EHEEFIE=
= Methodology

7. Label and program the EDLMSs, typically recorded would be set between 5 and 15
minutes

A1.2 Test data sheet: temperature distribution

Thermostat Information

Location Set point | Comment
Near entrance door #1 20C Locked
Near loading dock #4 20C Locked

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)
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]
Prepare Mapping Protocol #{&;BEigHEE

= Methodology
8. Fix EDLMs in position

9. Conduct the mapping exercise

— Seven to 10 consecutive days for “warehouse and other ambient storage areas”

— 24 to 72 hours for “temperature-controlled equipment” ‘

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)
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Prepare Mapping Protocol #{&;BEigHEE
= Methodology

10. Download and consolidate the data

A1.3 Test data sheet: temperature distribution

Min. temp. Max temp. Mean Within range?

Data logge .
ata logger Recorded | Recorded temp.

ID number . . e Inspected by | Date
l_ﬂL_] l_ﬂL] {.:.C] YE& ND

DL-001 18.6 224 20.5

DL-002

DL-003

DL-004

DL-005

DL-006

DL-007

DL-008

N A O I P
L Oy oy Oy oy oy gy @

DL-009

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)
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]
Prepare Mapping Protocol #{&;BEigHEE

g. Mapping report template

a) Introduction

b) Summary

c) Conclusions and recommendations

d) Report annexes

h. Annexes as needed, including templates for the mapping report

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)
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Various Temperature Device types & EiC i 2312 1A

Chemical indicators (Cl), chemical time-temperature integrators (CTTI)

Cl: TempTime LIMITmarker™ device — threshold

: OF . Cl: Temptime FREEZEmarker®
indicator for hiah temberature

FREEZEmarker®

(Feat. Technical supplement to WHO TRS No. 961, supplement 15)
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[ECiRaRTE 4R

Various Temperature Device types &

Cl: Cold chain monitor card (progressive and
threshold types in one card)

Vaccine Cold Chain Monitor

Datein Index Location Date out Index
S sm NDEX/INDICEALIS 10°C
%« MonitorMark” If“—_\ ‘,— _—
£5 | DualTil .88
43| weia
EF  IPC50R. 2 veeks A
] MCOFRLS | howr
If A all
blue
» Use within
Polio
: 3 menths TEST VACCINE

Measles & Yellow Fever BEFORE USE

DPT & BCG 3
These vaccines

may be used

TT & DT & Hepatitis B

Name:

Nom:
SUPPLIER Datn.of dispatch:
FOURNISSEUR 3‘*“’ d expetion:

accine:

Vacecin:

(Feat. Technical supplement to WHO T

CTTI: Vaccine vial monitor

RS No. 961, supplement 15)
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Various Temperature Device types & EiC i 2312 1A

Electronic temperature indicators (ETI)

Sensitech FreezeAlert™ Berlinger Q-tag® Quad LogTag TICT-iS0°Tag®

Q-tag® Quad

AM 1| 3
MID :
ALM 3 B
« &
AM CE€

BAJAD00O2 02-08-01
LI

www g-tag ch

(Feat. Technical supplement to WHO TRS No. 961, supplement 15)
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Various Temperature Device types & EiC ik 2512 18

Electronic data logging monitors (EDLM)

Libero data logger LogTag® TRIX-8 Temperature Recorder

(Feat. Technical supplement to WHO TRS No. 961, supplement 15)
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Various Temperature Device types & EiC i 2312 1A

Electronic data integrators (EDI)

Berlinger Q-tag® CLm Doc LogTag® TIC20 VaxAlert™ Temperature Indicator

@ BAGK12345

weeawger | [ITIHIACIN

S 1082000073
O LTV LR B

o = g

(Feat. Technical supplement to WHO TRS No. 961, supplement 15)
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Various Temperature Device types & EiC ik 2512 18

Electronic temperature monitoring and event logger systems (TMEL)

Transcan Sentinel with thermal printer

ST
' | B Em, W%

e

‘el of Pasaed

(Feat. Technical supplement to WHO TRS No. 961, supplement 15)
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.Temperature Mapping of Storage Area
HFEZREREE

1. REREFENENE
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- ERRBHMEFEME (FEERE S BB ALERIE)
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Edwards Lifesciences

Location of Temperature-Monitoring Devices for
Mapping of Storage Area (i.e. Refrigerator)

- I HHE - FEe 4Tray /]
wRIRAEE, SEE DT ‘

fikEs, AEEMER /“<,//
1 B A R

- BERE
_ITJJ_L ﬂk @
—ude:”/TJEL @ @
_BEABZIE @

 LEB AR, mESRR
MEBEERE (@ () )T
KRR AR B,
LHE14 B EENEE
it (4-2+12=14)

£90- 12 loggers

(10252 RAGDPEEEHIE(D)
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.Template of Location for Pallet Racking Storage Areas
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Template of Location for Walk-in Temp-Controlled Room
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.Key Points if Temperature Mapping
/mu ?m%ﬁziﬁﬂﬁ
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.Key Points of Validation of Temperature-Controlled Areas
m 1 (R TR R B,

- DQ - EVIEGTREERSIEMRFEEN
- IQ-REEMBERHRFEEN. BFIIKRE

HERAE IR R AIRIE), BEFM )
o A phl e AE sHIIEL

ggshmﬁnmaﬁﬁzgxma ..... Validation Plan

+ OQ —BIZEIEBAEN R B HEM IR /
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BiERE BRERR NI 5 70 e
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.Temperature Monitoring — Storage Areas

HEFEERZDEER
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Reference for GDP Guideline on Transport Temperature

E5HE 2 GDPEHR R BENHBRR

Chapter Description Reference

(Feat. PIC/s GDP, PE011-1)
e ——



Reference for GDP Guideline on Transport Temperature

BHIRE 2 GDPZER R BEX KRR

Chapter Description Reference

(Feat. PIC/s GDP, PE011-1)

62



Reference for GDP Guideline on Transport Temperature

E5HE 2 GDPEHR R BENHBRR

Chapter Description Reference

(Feat. PIC/s GDP, PE011-1)
e —




Reference for GDP Guideline on Transport Temperature

E5HE 2 GDPEHR R BENHBRR

Chapter Description Reference

(Feat. PIC/s GDP, PE011-1)
I ———..



1
t

N
ok
Y

mGDPE IR E

3 3

EEE

B FFmIEE R K

Years of




Edwards Lifesciences

Temperature-controlled Transport &iifi;R FE 1% &

1. Air and sea transport 2258 & /518

— Ensure that any carrier contracted to transport TTSPPs by air or by sea operates under the
terms of a formal service level agreement (SLA) drawn up between the parties.

— The carrier is to be made responsible for maintaining load temperatures within the
transport temperature profile defined for each product

— Temperature control in vehicles operated by a common carrier must be qualified and
the details and responsibilities for this process should be set out in a formal SLA drawn up
between the parties

2. Temperature-controlled road vehicles generally JR =5

— Capable of maintaining the temperature range defined by the system set points over the
full annual ambient temperature range experienced over known distribution routes and
when the vehicle is in motion, or parked with the main engine stopped

— Equipped with calibrated temperature monitoring devices with sensors located at points
resenting temperature extremes(worst case)

— Equipped with alarms to alert the driver in the event of temperature excursions and/or
refrigeration until failure

— Regularly calibrated and maintained and records kept to demonstrate compliance

(Feat. WHO TRS No. 961, Annex 9)
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.Temperature and Humidity Control and Monltorlng

during Transit #H&EfE] 2B E KRR EZEH R ER

1. Temperature control in temperature-controlled road vehicles ;B2 2 ;& FE {22

— System able continuously to maintain air temperatures within the set point limits through the
validated storage volume

— Control sensors accurate to +/- 0.5 °C or better
— Control sensors shall be calibrated

— Control sensors positioned at the “hot” and “cold” spots determined by temperature
mapping, even if affected by door opening

— Control sensors independent of the temperature monitoring system
2. Temperature monitoring in temperature-controlled road vehicles ;B2 & B EER
— Monitoring sensors accurate to +/- 0.5 °C
— Monitoring sensors shall be calibrated
— Monitoring sensors positioned so as to monitor worst-case positions

— Provide a temperature record with a minimum recording frequency of “six times per hour”
for each sensor position

(Feat. WHO TRS No. 961, Annex 9)
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.Temperature and Humidity Control and Monltorlng

during Transit #H&EfE] 2B E KRR EZEH R ER

3. Humidity monitoring in temperature-controlled road vehicles ;B2 &E 2 iR EE 18
il

— Sensors accurate to +/- 5 % RH

— Sensors shall be calibrated

— Sensors located to monitor worst-case humidity levels within the qualified storage
volume

— Sensors positioned so as to be minimally affected by transient events such as door
opening

— Provides a humidity record with a minimum recording frequency of “six times per hour”
for each sensor position

4. Temperature monitoring in passive and active shipping containers
FHAREHNREEZDEER

— Use chemical or electronic freeze indicators, electronic loggers (with or without)
and/or other suitable indicators to monitor temperature and/or humidity exposure
during internal distribution

— Preferably use these devices for external distribution

— Monitor and document indicator status upon arrival

(Feat. WHO TRS No. 961, Annex 9)
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Edwards Lifesciences

.Calibration and Verification of Transport Monitoring

Devices :EfiEfRfEas 2 X IE R TSR

1. Calibration of transport temperature control devices &% F #20H{& 38 2 IR IE

— Calibrate devices against a certified, traceable reference standard “at least once a year”

2. Calibration of transport temperature monitoring devices ZE#;BEERER ZIRE

— Calibrate devices against a certified, traceable reference standard “at least once a year”
3. Calibration of transport humidity monitoring devices E#iREERERZ 2KE

— Calibrate devices against a certified, traceable reference standard “at least once a year”
4. Verification of transport alarm equipment E# Z R&ER 2 FER

— Check functionality of temperature and humidity alarms at the designated set points

— Check functionality of security alarm systems

— Carry out these checks “at least once every six months”

— Maintain records to demonstrate compliance

(Feat. WHO TRS No. 961, Annex 9)
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Edwards Lifesciences

Shipping Containers B & 25

1. Container selection generally 3§ 2 E#&

— Comply with applicable national and international standards relevant to the product type
and the chosen transport route and modes

— Protect the product being transported against mechanical damage and the anticipated
ambient temperature range that will be encountered in transit

2. Qualification of insulated passive containers # & {R/E A 28 2 iG55

— Qualify insulated passive containers, including any and all necessary ancillary
packaging such as temperature stabilizing medium, dry ice, ice or gel packs, cool water
packs or warm packs, phase change materials, partitions, bubble wrap and dunnage

— Ensure that the qualified packaging system is capable of maintaining the TTSPPs within
the temperature range needed to meet the product stability profile as stated by the product
manufacturer

— Container qualification should include full details of the packaging assembly, the
thermal conditioning regime and the minimum and maximum shipping volume,
weight and thermal mass that can safely be accommodated in the container

— Qualification should also include the correct placement of temperature monitors where
there used

(Feat. WHO TRS No. 961, Annex 9)
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Edwards Lifesciences

Shipping Containers 1E# A 25

3. Qualification of active containers

— Ensure that the container is capable of maintaining the TTSPPs within the temperature
range needed to meet the product stability profile as stated by the product manufacturer

— Take account of the transport route and of the anticipated ambient temperature profile over
the duration of transport, measured from the point of arrival in the recipient’s temperature-
controlled store

4. Product handling during packing and transport
— Take precautions against spillage or breakage, contamination and cross-contamination

— Deliver TTSPPs to outside recipients by the most suitable mode pf transport available in
order to minimize delivery time

5. Cleaning road vehicles and transport containers
— Ensure that all internal surfaces of load compartments are regularly cleaned

— Do not allow the accumulation of duct, dirt and waste, including packaging waste in load
compartment, or in reusable shipping container

— Do nor allow accumulation of frost and ice in refrigerated vehicles, particularly ice
contamination by spillages

(Feat. WHO TRS No. 961, Annex 9)
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Edwards Lifesciences

Technical Supplement: Qualification of Temp-Controlled
Vehicles /R¥ZEE 7 5558

1.2.2 Validation

Once the vehicle has been delivered it is essential that its actual performance is validated.
Validation is used to demonstrate that the specified performance standards are met in the
actual operating environment. This process should take place before the vehicle is used to
transport valuable TTSPPs.

Validation procedures are increasingly being seen as a requirement of cGMP (current
Good Manufacturing Practice). The validation process applies a set of clearly defined
criteria and provides documented evidence that the equipment is fit for its intended
purpose. Typically this is a three stage exercise:

Installation Qualification (1Q) - verifies that the equipment is installed correctly as per the
original requirements and that any documentation needed for its use is in place.
Operational Qualification (OQ) - verifies that of the equipment concerned with maintaining
and ensuring product quality operate correctly over all expected ambient conditions.
Performance Qualification (PQ) - verifies that those parts of the equipment concerned with
maintaining and ensuring product quality can perform as intended in an effective and
repeatable manner over time.
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Edwards Lifesciences

Technical Supplement: Qualification of Temp-Controlled
Vehicles /R¥ZEE 7 5558

1.2.2 HEXK

- EEFHHREE EAXEHEHFHELEBEREEE
BUHWBEMEATEREGEERMNAERIRET, WA S iRk,
bt Fe S50 25 7 EE B B PR R B R A OB ) Z AT SE R SAE =
HRIERERHRA cGMPHIEXR, EFEHRTNEEFNEmEE KRB AREFETERMN
FHEN, BECE=(EARERERE:
R EEREE (Installation Qualification - 1Q) — MR E% i EREKRBIRRIF R EMEITE, ME
RIEMTENSEXHHHERKEE,
1R {EEREE (Operational Qualification - OQ) — ## 52 AR L 4 155 LU K FER & o i & SRR 1O 5% 0%
A UEFT B TR EARIIR B (R T 1R4F
4+ 58258 (Performance Qualification - PQ) — 58 AR LE 4 17 LU K B4R 25 i v & R 1T ER B B
HaI LU EM B EETEHhZERETEEA B A

74



Edwards Lifesciences

WHO TRS 961 Annex 9 Model guidance for the storage
and transport TTSPPs

6.6 Qualification of temperature-controlled road vehicles

Where temperature-controlled vehicles are directly owned and/or operated, qualify each vehicle before it

becomes operational, wherever possible. The qualification procedure should:

« demonstrate that the air temperature distribution is maintained within the limits specified throughout the
temperature-controlled compartment for both air and product temperatures for commonly used load
layouts and at the ambient temperature extremes anticipated during normal operation over known routes;

» demonstrate the humidity distribution throughout the temperature-controlled compartment for commonly
used load layouts, where products are being transported that require a humidity-controlled environment;

+ define zones within the vehicle’s payload area which should not be packed with TTSPPs (for example
areas in close proximity to cooling coils or cold air streams);

« demonstrate the time taken for temperatures to exceed the designated maximum in the event that the
temperature-controlling unit fails; and

» document the qualification exercise.

An alternative approach is to perform an initial full qualification on each trailer/refrigeration unit type

combined with an installation qualification (1Q) for each example when a new vehicle becomes operational.

Carry out additional qualification exercises whenever significant modifications are made to the vehicle.

Consider the need for requalification whenever temperature and/or humidity monitoring shows unexplained
variability that is greater than normal.
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Edwards Lifesciences

WHO TRS 961 Annex 9 Model guidance for the storage
and transport TTSPPs
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Edwards Lifesciences

Qualification of Vehicles
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Edwards Lifesciences

Validation of Cold Chain Products /5= ZEM

A EETHIR AR HE
&iIE WHO 2%, REFTIRIEIR W FRIEEX
= +/-05°C

BIRFRIBE

1.

AR B BRI REB N A EE A R
}62~8 oC, KFXIEBEFFIEE 2-05°C, &
BR55E1E 8+0.5 °C)
MRLUEHSEBRZLEFERARSE -=H
FaiRE BT B BRI R $F 2~8 °C
MEFERRSFE —RoaEEEE XM
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Edwards Lifesciences

Location of Temperature-Monitoring Devices for
Mapping of Loaded Trailer

1. REFRESRER

Figure Al.1 - Example layout for monitoring a part loaded trailer #2m
2. EESRESZE
=& 3:0): 1]

3. MRHSMEIIEH
B Bik— R
BB

Inside packages against
wall, center-top and botlam,
et &and right

(11)

Eracketed numbers are thermocouple
lacations in centre-cantre of aach prailied
door at top and botiom,
lesft and right

Source: Cambridge Refrigeration Technologies

Qualification of temperature controlled road vehicles -Technical supplement to WHO Technical Report Series, No. 961, 2011
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Edwards Lifesciences

[
Qualification of Mock Loading test 15t & & 8I5 2 ER 58
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Edwards Lifesciences

Monitoring of Transportation & 2 E5 1R
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Edwards Lifesciences

After Qualification Egs&i&

BNEERENESH, NAFTEERE BE.
B E R E MR

Tl 2 2 EEMm AR T AR S T AR E 5 R R

(10248 R GDPEEEA1E(T)
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Edwards Lifesciences

Model of Transportation & 2 {& =
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Edwards Lifesciences

arious Packaging for Temp-Controlled Product Delivery
m iz EE BRI

Generic passive containers with coolant packs

Reusable container Disposable insulated carton

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)
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Edwards Lifesciences

arious Packaging for Temp-Controlled Product Delivery
m iz EE BRI

Active air transport container - type LD3

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)
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Edwards Lifesciences

Transport Operations by Sea B E{E3¥

« BERERFTARFIEEE
- NERERRZE
- E#FERE
- EFR:E# o] LIFEA Cold Container (R1EE) HEARAIREEHHE.
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Edwards Lifesciences

Transport Operations by Air (Active temperature container)
TEERNFREHNRES)

- EERBERERRMEEE N ERENAEES
(EHtE), SESMER (B0 : 82k). X
- IxREMIER (FE. BA)
- E[LIFEMactive temperature controlled
container (i.e. Envirotainer ®, Safe ® ) {4
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Edwards Lifesciences

Transport Operations by Air (Passive Temperature
Maintained Package) ZE & EHIFRE(RENTVRIED 23)

RePak 120 - Basic Specifications

Temperature and Holds 2°-8°C for up to 120 hours

Time range (performance data available on request)
Qutside 48" x 40" x 41.757 (inc pallet)
Dimensions

Interior Capacities | 32" x 24" x 257
Up to 140 Ibs payload

Weight (empty) 177 |bs (without pallet) approx

Stacking Capacity | 4 high (empty); 2-3 high (depending on payload)

Other options Plastic pallet; re-usable outer covering
1]
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.Environment and Transportation of Removed Islands

B 5 2 IR 15 B B

1. BEEMBELIEEREH, MEZTHMER
T &

2. MZEILREMZHZEHR,

3. LlE, Fim= Active Container or Passive .
package, B SMIRENEEZFKETDZZIFAE |
BiRE=,

4. BITHLEmREERE FER/NER passive
insulated box @1&&#%, {LEBAZETEMR
%ZJEEIJFA’E%
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Edwards Lifesciences

Environment of Transport Operations by Air
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Edwards Lifesciences

Transport Operations by Road [E:& 2 B/
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Edwards Lifesciences

Packing a Refrigerated Vehicles 5 E 2 &E&HEX
Packing a refrigerated vehicle

The following diagrams show the correct procedure for packing pallets in a
refrigerated vehicle.

BEST LOADING PRACTICE

- Packages at least 45 cm
from side walls, 30 cm clear of
end wall and 45 cm away from doors

- Load at least 45 cm clear of ceiling

- Stack packages so that air can flow

around and through the load
- Butt pallets together if load underhangs pallet perimeter.

Otherwise place spacers between pallets to ensure air circulation
- Place pallets with boards running front to back

to promote airflow under load
- Remove debris that may block airflow

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)
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Edwards Lifesciences

Packing a Refrigerated Vehicles ‘4B 2 &S F %

. __‘---

Spacer blocks at
nose of compartment

Restraining
straps

Spacer blocks:
Wood or high Load lock

LOAD RESTRAINT density foam  barat rear

(Feat. Technical supplement to WHO TRS No. 961, Annex 9)
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Validation of Temp-Controlled Box {£;B %8 2 ##3&

Ex-Temp Internal Dimensions External Dimensions Volumetric T-500
model cm in in Ib kg Ib GelPaks
20 20x20x20 T 97 979 32x32%36 12 6x12.6x14 2 170 374 6.00 1320 B
30 30x¢30x30 11.8x11.8x11.8 42xd2wdB  16.5x16.5x18.1 240 528 1350 2970 16
3040 40x30x40  155x11.8x156.6 62wd2%56 20 5x16.5x22.0 390 8458 2000 4400 24
45 45 Bxds AT AT 7TV BTxdTxB8 22 5x18.5x22 8 590 1298 3150 6930 40

Half-Pallet Coal Blxd0x58  23.6x15.5x22.8  81x61x70 31924 0x276 1250 2750 69.00 151.80 18
Half Pallet Freeze  G8x48x58 26.8x18.9x22.8  81x61x70 31.9x24 0x276 12,50 2750 69.00 151.80 nfa
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Edwards Lifesciences

Validation of Temp-Controlled Box {£:B %8 2 f#%K

1. FFEEREE T (AT LR E KSR EM R )R a8 L R B A F KRB ERETRIMGRETES, 5l
INFEFEKRFEKER, B KEFHEREX,

2. (KRBt aEAXFERESBRARN AL LREE(RFE)

3. IKEBEFtHaEAXFERB(ABIERER) RARSED, TH ERER (Z=5H)

4. H—ERBHRE RERERIISSAEERANERLE, AFEERRIET, RENZER
HRE 1L

5. RAMIREEEBXARENREMARE, ARENERMAESL

6. RTESEIZZAE({HI0: 2-8 °C A LI 2 A BFRH)

7. B Rk OQ Protocol 1 Report

R ~ _— ~ 25
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Edwards Lifesciences

Validation of Temp-Controlled Box {£;B %8 2 ##3&
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Edwards Lifesciences

.Key Points of Validation on Temp-Controlled Box
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.Requirement of Validating Temp-Controlled Product
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.Temperature Monitoring — Transport Operations
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B Definition of Mean Kinetic Temperature

F1IEENmEZER

= The single calculated temperature at which the total amount of
degradation over a particular period is equal to the sum of the
individual degradations that would occur at various temperature.

= MKT may be considered as an isothermal storage temperature that
simulates the non-isothermal effects of storage temperature variation.
It is not a single arithmetic mean.

= The temperatures used for calculating MKT can be conveniently
collected using electronic devices that measure temperatures at
frequent intervals (e.g. every 15 minutes).

= MKT can be calculated directly or the data can be downloaded to a
computer for process. Software to compute the MKT is available
commercially.

(Feat. USP, 1079)
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B Calculation of Mean Kinetic Temperature

FIEEIIREZER

= MKT is calculated by the following equation:

AH/R
- ( g MHRT, | o AHRT, | o -AHRT, }

n

I =

= T,: the mean kinetic temperature
= AH: the heat of activation, 83.144 kj « mole’;
= R: the universal gas constant, 8.3144 x 10-3 kj » mole' * degree™;

= T,: the value for the temperature recorded during the first time period,
e. g the first week;

= T,: the value for the temperature recorded during the second time
period, e.g. the second week;

= T: the value for the temperature recorded during the nth time period,
g nth week, n being the total number of storage temperatures
recorded durlng the observation period.

(Feat. USP, 1079)
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B VKT During Storage and Distribution

EREFEZTI9ENRE
= Drug products stored either in warehouse conditions or in

transportation modes may experience excursion from their
acceptance temperature ranges.

= One method of analysis for drug product stored outside its
respective label storage conditions is the use of an MKT
calculation.

= The MKT analysis may be used storage conditions that exceeded
the acceptable parameters for a drug product, for a short period of
time and is NOT intended to be a measure for long-term storage.

(Feat. USP, 1079)
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= Temperature Excursions and MKT

mEEI9E T RE

= Mean Kinetic Temperature not exceed to 25°C.

= Excursions between 15°C to 30°C that are experienced in
pharmacies, hospitals, warehouses and during are allowed.

= Provided the mean kinetic temperature does not exceed to 25°C,
transients spikes to 40°C are permitted as long as they do NOT
exceed to 24 hours.

= Spikes above 25°C may be permitted only if the manufacturer so
instructs.

(Feat. USP, 659)
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- Stability Testing of New Drug Substances and Products

Bz R EEARR
" ICH Q1A(R2)

2.1.7. 1. General case

Study Storage condition Minimum time period covered by
data at submission

925°C + 2°C/60% RH = 5% RH | 19 months
Long term*® or
30°C = 2°C/65% RH + 5% RH

Intermediate®* | 30°C £ 2°C/65% RH £ 5% RH 6 months

Accelerated 40°C £ 2°C/75% RH £ 5% RH 6 months

*It is up to the applicant to decide whether long term stability studies are performed
at 25 £ 2°C/60% RH = 5% RH or 30°C £ 2°C/65% RH + 5% RH.

(Feat. ICH Q1A(R2)
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