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Laboratory Reagents M Human Heart Valve Allografts \

Ophthalmic Viscosurgical Devices OVDs

HAEMODIALYSIS Organ Preservation/Storage Solutions

Skin Substitutes and Burn Products

; &
Dental Products
Intra-Ocular Lenses (IOLs)
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Temperature Risk in Medical Device Supply Chain
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Ref: Distribution Center PNG: https://www.pngegg.com/en/png-ytpdz/download Page 5
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Risk-based Approach for Environmental Monitoring
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Risk Assessment + e
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Risk Identification Risk evaluation |
nible Risk Analysis N Risk control
v = = Risk control option analysis
Risk Evaluation 4 = Implementation of risk -
= control measure(s) s
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S = g » Risk/benefit analysis &
8 Risk Control = - » Risks arising from risk L 2
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E Risk Acceptance « g‘
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w Evaluation of overall
, residual risk
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Quality Risk Management Process
[ Risk management review |
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« WHO Technical Report Series, N0.961, 2011 Annex 9

Model guidance for the storage and transport of time- and temperature—sensitive
pharmaceutical products

« Technical supplement to WHO Technical Report Series, No. 961, 2011

Supplement 8 Temperature mapping of storage areas, 2015

However, Pharmaceutical products do not include medical devices
« WHO Technical Report Series, No. 957, 2010 Annex 5
WHO good distribution practices for pharmaceutical products :

Although medical devices are not included in the definition of pharmaceutical products for the
purposes of this document, the main principles established in this document may also be
used where applicable for medical devices.

« The methodology of temperature mapping may also be referenced by Medical Devices industry
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Temperature RR L ER-15 °C Deep freeze : Below -15 °C

mE R . +2 Fll+8 °C In a refrigerator : +2 to +8 °C
R : +8 £+ 15 °C Cold or Cool: +8 to + 15 °C
Zm : +15 2+ 25 °C Room Temperature: +15 to + 25 °C
RIEmE | FFREEmMTTE Ambient: The required storage
HFEFRE ; ARREmL temperature of non refrigerated
1BRA TREFER25 °C LUK medicinal product; usually stated on
5 "fREER30 C AR, - the product as ‘store below 25 °C’ or

‘store below 30 °C’.

Ref: PIC/S GDP, PEO11-1

Ref: PIC/S GDP, PEO11-1 Page 13
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Four stages of the temperature-mapping process

a) Prepare a mapping protocol. ZEFRERE5TEIE

b) Carry out the mapping exercise. 17 @/ R4 E &)

c) Prepare a mapping report. ¥F R H S

d) 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. T RI@H S HE BN E RIS EMITE - BERVAEEEN I REFH Z L 5RE
EIR I ETEHNEME -

Ref: Technical supplement to WHO Technical Report Series, No. 961, 2011, Supplement 8 Temperature mapping of storage areas, 2015 Page 14
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Examples of portable temperature monitoring device types

Chemical indicators (Cl) Electronic temperature indicators (ETI) Electronic data logging monitors (EDLM)

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

E Vaccine Cold Chain Monitor

Dt n Index Location Date out | Indes

Sensitech FreezeAlert™ Berlinger Q-tag® Quad Libero data logger

Q-tag® Quad

ALM 1 E F /
- ‘&
] 4
S
e g i
i Fmes | atos A A CE £
4 -
>

i TEST VACCINE

BEFORE USE

BAJADOOO2 02-08-01
LR
www o-2ag ch

Maasles & \.’nllow Faver
DPT4BCG

SUPPLIER e deene
FOURNISSEUR  Diivdssiton.
Vaccin:

LogTag TICT-iS0"Tag®
Cl: Temptime FREEZEmarker®

FREEZEmarker®

V')

L Accuracy of 0.5 °C

Ref: Technical supplement to WHO TRS No. 961, supplement 15 Page 15
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Associated equipment for temperature mapping

EHHENEFIVRE KRR — BAREBPRORE D R HE

= DKSH

a sufficient number of electronic data logging monitors (EDLMSs) to ensure that the temperature distribution in the space to

be mapped is adequately characterized.

8 = N E N A E B IR Mo T E R

suitable computer equipment and software is needed to store and analyse the data.
EDLMARE:

n RREERSAEERRFRIEHRK

n BRROSENRE-REEELCHEER

m AR ERREFESEECER R RIS ImEE (FIE0 -30 °C £ +60 °C);

m SO ENHERERR - i1 2iER15748 - UIRESW AL HmRE

m BEERIBRIZE - —FRIE - BERIERZEEEL0.5 °C

m BERCERY M EIREOREERNZERARETEE DT - BEREE RO NREET S BRAREREZEXK( F40: 21 CFR part 11)

Ref: Technical supplement to WHO Technical Report Series, No. 961, 2011, Supplement 8 Temperature mapping of storage areas, 2015

Page 16



mERIERTEIE % DKSH
Temperature Mapping Protocol

HEIEZ=

a. Approval page and change control history 12 &H B34 & fE FF

b. Acronyms and glossary #&% E4fli5E

c. Description and rationale R{zitE13E

d. Scope #iE

e. Objectives H1Z

f. Methodology 757%

g. Mapping report template A48 ¥ S 151k

h. Annexes as needed, including templates for the mapping report Fi#E - WIHE - B HIEHRSEN

Ref: Technical supplement to WHO Technical Report Series, No. 961, 2011, Supplement 8 Temperature mapping of storage areas, 2015 Page 17
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Methodology of Temperature Mapping

Step 1 — select EDLMs #iZEEFmE E R iCikas

Step 2 — designate the mapping team % & HI4& Bl X

Step 3 — survey the site FEIRS

Step 4 — establish acceptance criteria 17 oUIEXE

Step 5 — determine EDLM locations REEF & [E sC k28 1 B

Step 6 — record EDLM #C#%E F m/E sCikes 1 & B4R R

Step 7 — label and program the EDLMs 1Z2/RIER & & m [ s i% 28
Step 8 — fix EDLMs in position BElE&EFREcirasREiUE
Step 9 — conduct the mapping exercise #17:RE84@

Step 10 — download and consolidate the data T &I B & &k
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Step 1 — select EDLMs

« WNEIEPFFZLEDLMAYERSK

- BAERHNREER

o BEEMRIBEFRITEN =RRIE

- BERIEMZREAEEL 0.5 C

- RiIEGHFAMHBRE T nEEHS

- FEEZ=EDLMHEE;

- EEFERIEEDLM

- EREN -2 SRAUBEREH—EHRIEFIEDLM

Ref: Technical supplement to WHO Technical Report Series, No. 961, 2011, Supplement 8 Temperature mapping of storage areas, 2015 Page 19



SR X - DERER AR % DKSH

Step 2 — designate the mapping team

. AEEx (THEAEER  nIREE)

- ZRHEMBEREEFACE  LUEWNHHIEAE (GAmBRARIEEEXK)
- BEREBNEEIANTLFNESIIR (FEmBERARAEEENX)
Step 3 — survey the site

- HEgERgnERE BE SE

- fAEEH - 3DUBENEE (R - EREEUE - LEOS)

- AR EERECHIEE (senson I &

Step 4 — establish acceptance criteria

- REZEBEMEZENRE - 5]EUWIEXE e.g. +2.0 °Cto + 8.0 °Cor + 15.0 °C to + 25.0 °C.
- EEfFEZERMSE - RIRTAEsTEEPEA(faR - FERE)

Ref: Technical supplement to WHO Technical Report Series, No. 961, 2011, Supplement 8 Temperature mapping of storage areas, 2015 Page 20
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Step 5 — determine EDLM locations
« M HStep 4@ BELHERME

o OJHEREREMNTT ARG E ME
o —RRIRA:

REHEEE: 5 5-10M

i

BE: Middle >
<3.6m  HEENRS—EEDLMEAREBEFSE

(BIENERE ~ 1.2m ~ 3.0m) Low e,
>3.6m - EEEWNEDLMRIERE - =F ~ ITBED (Al

M= E6M - E520.3m - 1.8m ~ 3.6m * 5.4m)

la.co

m

Page 21
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Step 5 — determine EDLM locations

i [Z R R Bl

Rule 1: fl4& 165 % %5 Map the extremes.

Rule 2: 42 =422 Map in three dimensions.

Rule 3: KZIZEfE - RAIAEREFRE IS For large spaces, map storage only.
Rule 4: #& B2 RBEE 2] Identify and address variables.

Rule 5: t1REEFHIE - sEFER If it's worth mapping, it's worth monitoring.

Ref: Technical supplement to WHO Technical Report Series, No. 961, 2011, Supplement 8 Ref: 5 Rules of Sensor Placement in Validation/Mapping Applications, B211369EN-A, www.vaisala.com Page 22
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Options for temperature Mapping Points

Storage Areas Up to 20m° Storage Areas Between 21m3 to 200m3
A minimum of nine (9) measuring points shall be used A minimum of fifteen (15) measuring points shall be used.
® . !
TOP ] ] L]
! ' TOP |
L * ] i ® P ® _\..r o I
i |
— -5 « o o |
° 6o L e/ E ; e\
) ) ' e o+
SIDE -I_ i ? SIDE -l-. I
* ] v " I ; [ [+] ® . |
h b I e o @ ® |
I .
L L _! ___________________ ._ i | ] [ ® ® Py i
FRONT ™, g FPRONT | \*__ 41 T 4
9 . \‘\\ : [ ] . [ ] '.' \\\\
[ ] ] [ L L . .\\\
Ref: 5 Rules of Sensor Placement in Validation/Mapping Applications, B211369EN-A, www.vaisala.com; Page 23

DKSH Regional Best Practices
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Options for temperature Mapping Points

Option 4.
L Bad 01 BN -
. o ene s
F0——. 4

Typical location of data loggers in a pallet racking storage area

DOLon3 . .
h o Tl e e e R o e o B i
PACKING AREA o ® _.. :
5 == = - i
*—r—— £ °
B et !
S T, e, o 02
TOP
" " . Ny .
YEEER=S STl

FRONT (South Wall) "‘

Sensor placement sample; sensors are green, blue and orange
Ref: Technical supplement to WHO Technical Report Series, No. 961, 2011, Supplement 8 dOtS at d’-fferent he’ghts' Red dOt Of sensors to CatCh amblent

Ref: 5 Rules of Sensor Placement in Validation/Mapping Applications, B211369EN-A, www.vaisala.com Condltlon
Page 26
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Options for temperature Mapping Points

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

DLos DL17
-‘_--H_-"‘“—--..

DL

Additional sensaors:
DL17, 18: Directly in front of evaporator grilles
DL19, 20: Near refrigerator unit condensers

to monitor heat build-up

RTD: Recording Temperature Device | DL20

Ref: Technical supplement to WHO Technical Report Series, No. 961, 2011, Supplement 8

Page 27
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Use of Mean Temperatures

fER

—=— Temperature 1 (recorded)

—— Temperature 1 (mean)
Temperature 2 (recorded)
Temperature 2 (mean)

- 00:00°00
C 000000
- 00:00°00
00:00:00
~00:00:00
~00:00:00
~00/00'00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00-00:0C
00:00:00
00:00:00

00-00:00
~00:00:00
~00:00:00
~00:00:00
mﬂou_ucnn._u
~00:00°00
00:00:00
~00:00:00
- 00:00:00

30

(D) @amyesadwal

Use of mean temperatures

Time
Page 28

Ref: Technical supplement to WHO Technical Report Series, No. 961, 2011, Supplement 8
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Example of a Template for Recording Approvals and Changes

Example of a standard template for recording approvals and changes to a document

Approvals Name Date Signature

Authorized by:

Reviewed by:

Revised by:

Original author:

Version history

No. Date Description of change Reason for change
1 Original

2

3

4

5

Ref: Technical supplement to WHO Technical Report Series, No. 961, 2011, Supplement 7 Qualification of temperature-controlled storage areas Page 29
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Example of Test Data

Test data sheet: temperature distribution Door opening test sheet
Datalogger ~Min.temp. Maxtemp. Mean  Within  Inspected Date Data logger  Time to return to within Compliance? Inspected Date
ID number recorded recorded temp. range? by ID number specified temperature range by
(°Q) (°C) (°C) (mi Yes No
Yes | No min)
DL-001 O O DL-001 ] ]
DL-002 O | Od DL-002 O O
DL-003 o | O DL-003 O O
DL-004 O | O DL-004 O O
DL-005 O | O DL-005 O O
DL-006 OO DL-006 O -
DL-007 Ol ] DL-007 O O
o o
(] ]
DL-XXX ] ]
DL-XXX 0 ]
Mapping period starts at (date/hour):
Mapping period ends at (date/hour): Door(s) opened at (hh:mm):
Checked by: Date: Door(s) closed at (hh:mm):
Checked by: Date:

Ref: Technical supplement to WHO Technical Report Series, No. 961, 2011, Supplement 7 Qualification of temperature-controlled storage areas Page 30
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Acceptance Criteria and Risk Mitigation

OB AE: AR

el lka

- RIEREER AR 30°C - MEWA (BESEFNTRENR)
ZEFHE A BB 25°C . BEEAREEHAENEES
RIEEITIN2°C £ 8°C . PREIBIREPIRSRS (Bl ATEEY) - SKEE)
< EETTIRN-150C £ -250C o 0EEEESH|S2 R worst caseZh

R 2 REITHR-60°C £ -90°C

Page 31
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TR &S Ei(e.g. hot spot/cold spot, exit spot)zk & & E & R ELRIZS (Sensor)
ZERMEEFUUREFHEL  FTKXEFNFEEEME—R)LERE

= BB EH 24t (Real time alarming system) - FRIBIFEEH - WHELAEFESMSERAEEA S

ZH AR AR EEME (Alarm limit, upper and lower) - 1= £ E F 8 7 FERF R (response time)

EREEIR AT A R FARAERE

FARER B S N L BVEA B B B A& B B |72 7 (change control process)illl 88 77 40 &% (record)

Page 33



DKSH - Your Market Expansion Services Partner % DKSH

We offer a broad range of
tailor-made and integrated
services to manage the
entire value chain for our
business partners.




Thank you for your attention

Delivering Growth —in Asia and Beyond.



