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1 What is thermal mappingft /&2 Zal g ?

2. Regulatory Requirements and Expectationsiz & ZKAIHAE
3. How to conduct a good thermal mapping workﬁﬂﬂﬁ@?,m
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6. Discussion and Questionsg | amEd e A '?,ﬂfa;




- ebro - a Xylem brand ©) AR EIRBRATRLS

v - ebro -
* Founded in 1968 in Freiburg 1968 17 H #H 3 &2
Hamburg * Main focus on the pharmaceutical, medical and
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- ebro - Marketsl appllcatlons and deVICeS mi}ﬂﬁ_j < L‘E}EH?FDg&,ﬁ%: GRANDEVER BIOTECHNOLOGY co.,LL'TD.

Cold chain TN

» Transport i

« Cold storage &

« Refrigerators and freezersUKFEHIVKIE
« Incoming inspection B4 Z| 2K 1) 2t
 Temperature mapping (i HE

» Sterilization {H&

« Washer disinfector {§UEIE 85

* Refrigerators and freezers UKFEFIVKHE
» Transport &

 Temperature mapping i HlE
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- ebro - Validation Excerpt Bgzg sk~ 00000 T ommmmememew

The Pharma /

PREESRAE Z K

the Industry
Xylem — Ebro A] L& T3

Requirements #.4%

Healthcare Validation
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What Xylem — Ebro could provide
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Pharmaceutical Processes that Typically Require Validation &% & EER M
L

Most Popular 5525 K:

Autoclaves = BRI gy /
Sterilizers |H EE 25

Clean Rooms fHEEEZE
Warehouses B J&#

Others EL{1:
Refrigerators {/KF8
Incubators 52 E& 8

Climate /Environmental Chambers

Ty e A e ‘ |
Freezers SR /FR1E 2 /15 % /e bro-
7 a xylem brand
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- ebro - Validation Excerpt @ ze fid#k
Pharmaceutical Processes that Typically Require Validation ;B & E2EZGHY

IR

. Moist Heat Sterilization 720/ H

. Dry Heat Sterilization HZZ\JR &

. Ovens / Vacuum Ovens /& 55/ B 225G
EtO Sterilization IR, O IR R

H,0, Sterilization &1V SR
Depyrogenation [RZEVH

Freeze Drying {5 s EZ JEE

Stability Cabinets / Rooms 12 EME/ =

© N OV AWwN R

9. Warehouse and Storage Area
Monitoring and Control &EfIFEE e

@ Our Main Topic For Today's Meeting # 15X &zt L& /ebID'
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Who needs thermal mapping ;T EZH{g?

Every company must deal with the topic of cold chain monitoring and thus with the topic of
temperature mapping, that B3 N FIERVE B PR B B 125 - RE - (e e VL R4 = RE - B

EBI 300/310
EBI 25 . Distributes and stores
Manufactures = / pharmaceuticals 70 FIEE 754
and stores
pharmaceuticals /
LS FEE N :
— Distributes and stores basic
! and intermediate products
82 B R EE T FE A Ao R 2E o
EBI 20
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Norms & Regulations #7 &i B21E#A
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Why do we need cold chain validation and temperature mapping 2T ("

%gr&%@%mmm & G2

GMP regulations are increasingly
focused on storage and distribution.

GMP 5 R B B EE (L FE EE AT R ©
-> Away from "quality by regulation

Bt HESERE"
-> towards "quality by design" with a
view to risk minimization and patient

safet %Fimu\” &) }?ﬁ/\\&n " R EE s DLE

X

RIR st AR R e 2 - p

Other causes areH A5 A&
- the increased need for storage

space due to %obahsanonEEﬁ/U\fikﬂi
ﬂf 58 Z= [E B 3 K

- the increasing number of
temperature -sensitive productsizi

S SR T RRUR N 2 oy

- technological developmentsH i)
= R

_/
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BERTAR

Regulatory bodies are organizations B & B8 & tH
mandated by government to supervise, direct and control various industries in the interest of consumer
protection - specifically, the protection, promotion and maintenance of the health and safety of the public. %X

RS ~ IR EMERI S TSR URBEEENm— FleRig ~ (CEFREE S FRERNZ 2

jeany

Norms & Regulations #5:

All regulators seek to promote best practice, globally through standardization. @’ﬁlﬁlﬁ%ﬂf@ﬂ;
A EEREI S EMBE L EERERNEERERE - M

, . . e pte 11 FEEMEVERR  rROPEAN MEDICINES AGENCY
Widely known regulatory authorities/& 2 NI E: B R ENCE MEDICINES HEALT
EMA (Europe ) |-: DA ¥
FDA / USDA (USA Z=£[H) Defence and
DHSC (UK %) ' Ry

TGA (Australia ) Austraisn Government. SCBI B 822 2 IS 58
Department of Health
Therapeutic Goods Administration

BN rRELEER

*There are other organizations and associations in the industry that have great influence on the

pharmaceutical industry! (e.g. the PDA, ISPE, ABPI, etc.) FEE N2 A Hh S B EEE EF R w2
AsHAR AR | (40 PDA ~ ISPE ~ ABPI %)
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Norms & Regulations #5¢

FDA PART 211 - CURRENT GOOD MANUFACTURING PRACTICE FOR FINISHED
PHARMACEUTICALSFDA 28 211 &4 - A% SRR T RIF A EEfED

§ 211.142 Warehousing procedures A JEF4E.

Written procedures describing the warehousing of drug products shall be established and followed.
il'h?y shall include N MILETEEEE M B FHIZ HER o EMERRE:

(b) Storage of drug products under appropriate conditions of temperature, humidity7£&E E R
B~ REGH T EEFEEM, and light so that the identity, strength, quality, and purity of the drug
products are not affected FDt: » LMEN BEE MR ~ 5@ ~ BEMA -

§ 211.208 Drug product salvagingZ&f:[alJ4.
Drug products that have been subjected to improper storage conditions including extremes in

temperature, humidity, [...] shall not be salvaged and returned to the marketplace. [...]2 & &

FIEE (RIEMIREE ~ 85 ~[L.....]) WSS AR [ T /
-ebro-
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https://www.ecfr.gov/current/title-21/section-211.208
https://www.ecfr.gov/current/title-21/section-211.142

2R AEIRD S

Norms & Regulations %7 &5 E21ERR

YC\.IIHO)- GOOD DISTRIBUTION PRACTICES (GDP) FOR PHARMACEUTICAL PRODUCTSEEEE i R AT/ i #7 &
DP

ey

8.10 Where special storage conditionsTZHUFHFRIRIIHTT (e.g. temperature and relative humidityFlI 205 FIAH SRR )
are required during transit these should be provided, checked, monitored and recorded. All monitoring

records should be kept for a minimum of the shelf-life of the product distributed plus one year, or as required by
national legislation THERHREZE P EFEER » FEIRHL - 07 - BRI - FrA BEHIECs R FHAREZR D A ATSH & E MR E A
M—%5 » BB ZLERIE K. Temperature mapping of vehiclesEL#fE EHlig (where applicables@AlF) should

support uniformity of the temperature across the vehicle. Recorded temperature momtormg data should be

available for review. I 37 2L BRI EE YT =) 14 o 30 BRATRLEE B I B4R FE n] {138

8.11 Equipment used for monitoring conditions within vehicles and containers, e.g. temperature and humidity, should

be calibrated at predetermined intervals. [ 7 #57 Z {[E BERAR B9 =) M o BCERAIVEE BRI B0E FE T it 25

10.8 Methods of transportation, including vehicles to be used, should be selected with care, taking into consideration
local conditions including the climate of the region and any seasonal variations experienced. Delivery

of products requiring controlled temperatures should be carried out by the fastest practical means. JEEHEELHE T

@Ea@ﬁﬁ HY BN o [FIRE 5 R O e P - B R R I B SR BRI RIS E’Jﬁiﬂi—‘iﬁﬁ o T B PEHINE S R E S A T HE LA
?I%Eﬁ%ﬁﬁﬁ‘t EAT °

11.3 Where special storage conditions are required (e.g. temperature, humidity) these should be provided,

monitored and recorded. £ & ERREE IR (FIANERE ~ ) FVIBEW T - FERAL - BEEEFIE0&kE LRt -

/Ebm -
a xylem brand
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Norms & Regulations Fl#iEE1E# ) AR R R AR A

EMA - Guidelines of 5 November 2013 on Good Distribution Practice of medicinal products
for human use 2013 £ 11 A 5 HEAR A\ABEEE S RIF AR EHITE R
3.2.1. Temperature and environment control J53 B FlIEEZEF]

Suitable equipment and procedures should be in place to check the environment where medicinal products are
stored. Environmental factors to be considered include temperature, light, humidity and cleanliness of the premises.
An initial temperature mapping exercise should be carried out on the storage area before use, under representative
conditions. JEH i & WU AL 2k 48 0L G FRVIRIR - FEFRBNIRERZEEREATTRRE ~ bk - BEMEEREY - MHAIETEEK
FENGEE T S FEE I ECE T PIERE R - Temperature monitoring equipment should be located according to the
results of the mapping exercise, ensuring that monitoring devices are positioned in the areas that experience
the extremes of fluctuations. The mapping exercise should be repeated according to the results of a risk
assessment exercise or whenever significant modifications are made to the facility or the temperature controlling

equipment. Y e HIE5 A7 B RE AR R IS AR 22 0 i R > it (o e Y 5 e {1y 88 R Al i 17 B ) (i 3 o AR 35 J\ B P i B )

e e B I e ST 25 i B P 2ol B i A T B B DU B AR BN © For small premises of a few square meters which are
at room temperature, an assessment of potential risks (e.g. heaters) should be conducted and temperature

monitors placed accordingly ¥R T #2677 KH/ Nz T » FETETEAEEbE (Hlanhizhes ) IAH e E IR B 8

3.3. Equipmenti%{i
All equipment impacting on storage and distribution of medicinal products should be designed, located and
maintained to a standard which suits its intended purpose. [...|FE #2255 EETE R BRI E1 IE I E & HFEI S A Ta%ET ~ &
{TLFIHERE = []..

Equipment used to control or to monitor the environment where the medicinal products are stored should be
calibrated at defined intervals based on a risk and reliability assessment. Fi iA 228 Bl B HI 44 5 R E IR AY 3%

AT A] SRR H2 o g O IRF R FRIBR 1 TS AE -

-ebro-
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Norms & Regulations #7 &i B21E#A

Government of Canada - Guidelines for environmental control of drugs during storage and

transportation JIEXBT - EY1EFFENERERE FHREEFITER(GUI-0069)
4.1 The role of environmental controls IREIEHIFER

Environmental controls are essential to maintaining drug safety, quality and efficacy. Drugs must be stored and
transported according to labelled storage conditions or specific transport conditions supported by data.
Temperature is one of the most important parameters to control. You must transport, handle and store drugs in a way
that reduces the risk of exposure to temperatures outside the labelled storage conditions—also known as “temperature
excursions” REVEHIEIAHERZEY 2% - BRMYIERET 650NN F R B BB R B ERGEE < RE R R BRI 2EZ — -
T B L RESR BN G F IR ZIMNIRE (g Ry R RS ) BOEBE A7 20E e ~ BB FEEY) -

Temperature excursions may be acceptable for brief periods if stability data and scientific or technical justification show
that product quality is not affected. A g BbE IR s iiamE REES T & 2R E > AR IR IR 2 ] LU -

5.1 Warehousing and storage

jeany

1.Store all drugs according to the conditions described on the label of the product. Ensure any controls for conditions
that are specified on the label (e.g. temperature, humidity, light, etc.) are in placefR{E R E L iiEr R AFFETFATE
459 o MECREMER IR (DIANRE ~ R ~ JCiRSE ) AT Mz .. ]

2.Design or adapt storage areas to ensure good conditions. Make sure they are clean and dry, with enough air
circulation. Ensure they are kept within all acceptable temperature limits and ensure they are qualified &% B 77
i m DA OR RAFRORM: - MEREIMNEREER » ZERIaETT e » MEREMRFERT S Al AR E R E AL ER S]]
3.Monitor the area to demonstrate storage conditions indicated on the label are being met and keep a record of your
findings [...]Use calibrated monitoring devices to control and monitor temperatures. & #45% & 15 LIGEAIEE Fie~AY

FREGH SR » WECERERZEIR]. . 58 AR R BE FEER i A PR I AR AR /

ebro-
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Norms & Regulations #i & EEER i

United States PharmacopiaZE B ZE 5.
e USP Chapter 1079 Good Storage and Distribution Practices for Drug Products ZEBZEELEE 1079 EEEL, RAFEEFAI Al R &
e USP Chapter 1118 Monitoring Devices - Time, Temperature, and Humidity SEE[EEE 55 1118 EEHIE R - FFfA ~ IREAEE

Pharmaceutical Inspection Convention and Pharmaceutical Inspection Co-operation SchemeBIFEBEEE T FE T i #IRE R
B ERS) ¢ S5, GMP FERIES 3.19 £

e PIC/S GMP Guide Part I: Guide to GMP for Medicinal Products Section 3.19 PIC/S GMP %5
: B8 GMP $5

e PIC/S GMP Guide Part ll: Guide to GMP for Medicinal Products Sections 7.42 and 10.1 PIC/S GMP {5/ & 1| #507

FAER 7.42 F1110.1 &7

International Conference of Harmonization BB BEEE: AR i Fl & -
* |ICH Q7 - GMP Guidance for Active Pharmaceutical Ingredients ICH Q7 - /& EZEYIR ) GMP f55

¢ |ICH Q9 - Quality Risk Management ICH Q9 - & &= Jilfz &
* ICH Q10 - Pharmaceutical Quality System ICH Q10 - 4&5,/E &= 3447

International Society for Pharmaceutical Engineering BllR 2 TR &
* ISPE Good Practice Guide - Controlled Temperature Chamber Mapping and Monitoring ISPE R4F & EEfEr - s 2

i o 2 A R B 2
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a xylem brand




o P S S) % v 2
Norms & Regulations i & Ed1A R © AR APRLY

ey

Summary of regulatory requirements& & E R

1) The requirement to monitor environmental conditions during transport or storage is found

in virtually all requlations. 28 F-Fir & AR AR SR E b el (3 7 AT BRI BR R {5 1
2) The equipment used for monitoring should be calibrated. A 7Bz {HI 1 E5% 6 FERSEMALLE

3) Before use, an initial temperature mapping should be carried out in the storage area under

representative conditions. ISR + FETEEA FIR IR HE 75 GE I S T A5 R I -

4) Computerized systems used for monitoring or recording data should be validated. FH /X B2

T RO SR EER ) B i SR Rt M R . o

/Ebm -
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Norms & Regulations HeEpedyesE o T rmm———

Important Requirements Especially for Tropical Areas or Countries with

Extreme Temperatures EEEK » JUELE R 2 13 Bk vy B HI B %< :

1) Door-Opening Tests [ iHIE:H

2) Power-Failure Tests [ 85 Iz

3) Traffic and Human Activity Factors 3B A FEE )[R

i

4) Climate Factors B IxF &

/—Eblﬂ'
a xylem brand




From the drawing to the studyf#E|E £

The requirement for an established or predetermined survey of the Storage Facility or Warehouses

%ﬁﬁ&ﬁ@ﬁﬁlﬁa@ﬁﬁ%ﬁﬁﬁﬁsﬁﬁmgﬁ

. -

r/’




Qualification of a Healthcare Warehouse starts immediately from the

completion of the Facility B & FErE R ERR fTE TRIZAIB
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Qualification of a Healthcare Warehouse starts immediately from the
(F:%);rzzpletion of the Facility B &R HEE RPN EIEIZ ERCa T L& H]
UG
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From the drawing to the study{{tH&[E =52

The following eight points are elementary in the planning and implementation of mapping >\ T /B2 H|
&R BB i e

Choose the correct
technology &+ -

Define the

: |dentify the risk areas Create a protocol
measurement points

25 a1 o i 5 Rl e REHTR i

Install the equipment Conduct the study tﬁgitﬁ}ﬁs Apply modifications

L AEEL i EITHTSE S5 (o4 EEL e &L

/:Ebm -
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We need to map the following warehouse! What information

is |mportant«ﬁdf'3%§@| Il =

5 | BREL{E IR E

E

L2

o) A2 R IX IR REIR LS

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
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What installations are there 5§ Lt & 2

30mA R

18m AR

RN 01

Height& &: 6,5m/A R
Shelf height &Z8& & : 3,5m/A R

18m/A R




What installations are there 5Lt &

30mA R

18m AR

RN (074

Height& &: 6,5m/a R
Shelf height &Z8& & : 3,5m/A R
South windowsF &

18mA R




Define the measurement points € & =&, o) AR R R AR
* The sensor distribution must be suitable to represent the temperature

distribution in the entire warehouseE 28 MV /HE &R 2L 2
FAYRLEE 4.

*  GMP here means that enough sensors are used to successfully

minimise risksiz fEHY GMP ExZE {0 F & 1B R as 2 Al D s ol e 2
21K,

n\

«  The sensors must be placed evenly in all three dimensions{&/&as

AT (8 L9 = R0

\\\

- Additional sensors are important where specific risks are feared{£#&

FFE BB TEULT » YN R . . -ebro-

a xylem brand




Define the measurement pointsEZHI & &,

AuBerhalbyME @
Chamber FEfi]l< 2ms3

- ISPE regulationsit#i @ Oben]EHT
- According to fR#5AS2853 and ] WHO
*Represents the minimum of U ot
loggersf\FE &/ VG Bk ES Mitte ==
| v
*9 + 1 rulefi fl| |
UntenJi i

/ -Ebm i
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Define the measurement points ERHIEE,;, ~ — @ mmoemeersw

Chamber FEfH< 2m3 -> For example, refrigeratorsfill4l » 7kF5

Do not forget N &=L

- Door opening testsF [ HIE
- Power failure simulations & f ik &

TRt

/ 'Ebm p
a xylem brand




Define the measurement points & Z | &2} O AR ARRAS

Chamber EE>2m3 andfl < 20m3
- ISPE regulationsi%#i

- According to 1R#5AS2853 and A1 WHO ° s ToplEES

OutsideMil g

*Represents the minimum of

loggersfUERa VR ks * Middle [
®15 + 1 rulefi &l O
Bottom/EE&
v

/ -Ebm e
a xylem brand




Define the measurement pointsE&H & &,

Chamber/#fH] >20m?
- ISPE regulationi%#i
- According to TR#5EAS2853 and

1 WHO

©19 + 1 rulefi gl

h= 3.6m
NN

Outsided s
° ToplEED
= Middlerf]
e
. Bottom K
5-10mAaR

/ -Ebm o
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Define the measurement pointsE &I &2,

O0®

30mA R |

18m/A R

Muwee

Q
Q

HeightE: 6,5m/A R
Shelf height EZ8& & : 3,5m/ R
South windowsF &

18m/A R I
--ebra-
a xylem brand




Define the measurement pointsE & HI & &,

Sensor distribution (Technical supplement to WHO Technical Report Series, No. 961, 2011)
{8 e o (TR A E i &5 R N B BT 7e » 28 961 5% » 2011 4F)

If the ceiling height is 3.6 m or less, position the
loggers directly above one another at high, medium
and low level ZNR KA = F 3.6 240 BCE/ N
IFEC Bk AR B AL L IE B RYE ~ AR

-> floor level, one at 1.2 m and one EDLM at 3.0 m
it = AL - —ME7E 1.2 ARE » —{E7E 3.0 ARE
"] EDLM

If the ceiling height is greater than 3.6m, loggers can be arranged at the bottom, middle (multiple) and top of
the space. For instance, for a storage area 6 m in height 215 K AEN & BRI 3.6/0 R » Br8kas o] LU BAE 2= ]

HOJEHED ~ FfE] (@) FITESES » G40 - 25 6 SR S RITFREE I
->0.3mAR, 1.8mAR, 3.6mA R and 5.4mA K.
/:EbID'
a xylem brand




Define the measurement points & Z | &2} ©) AZ MR R AERAS

Sensor distribution (Technical supplement to WHO Technical Report Series, No. 961, 2011)
(B e 01 (T frAE A i e B SR PRI BT HRI 7T > 28 961 5 » 2011 &)

Loggers should be arranged in a grid fashion along the width and length of the area, with loggers
located every 5-10 m. FC&k s [E i BRI R AR EE LIRS 77 2CHES > & 5-10 m & —{HacHkes ©
In very large facilities, this can be up to 20 or 30 m.7EFEH KHIERHiHT » 38 0] LIEE| 20 8¢ 30 AR

Top
® View &




B &) AZEIPERARELE
Minimum number of loggersit#kes i m/ N E
30mA R |
.I —
@
Q
v
|
5 >
&
=1
o
@
Q
R ®
Height/& £: 6,5m % 1
Shelf height & 22 &5 « 3,5m o L

South windowsFg %

18mA I
--ebro-
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GRANDEVER BIOTECHNOLOGY CO., LTD.

Minimum number of loggers including shelves GEE7ERKR/DEC S

BE

30mA R
- _
@
O ® o) ® 9
® ® e ®
i
<<\ @ (@) © @)
= e ® (e Q .
(0 0] N
~ 3
® e o () oy
. e ™ e o Al
@
O
Height/=/E: 6,5m g
Shelf height EZ8 /5 & : 3,56m ) @ ) i
South windowsFg &

: 18m/A R :
/-ebrzr
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Identify the risk areas 357! JEkE

Volume of space.

Z=HR8tE

Independent energy sources,
such as space heaters, air
conditioners, and fans, which
create warm or cold pockets.
JENLREVR o B ZE RNz -
ZERMEE - B EEERER

Locations near sources
of heat or cold5E:rZh

IRBm TR E

50!
Nen

The capacity of diffusers

or fans to adequately
circulate air.

PR R R 22 SR
MERYEE ] o

Layout of racks, shelves,
and pallets, which
obstruct airflow.
SHEERIR & 2R ~ B840
LR/ -

High-traffic areas where
product or equipment is

moved. & i B TRIZ H)
H) 1 R = [ gk o

Temperature gradients
between the cooler floor and
warmer air near the ceiling.

O R TE I 0
72 IR R -

Location of HVAC control
sensors.HVAC FZEHI/{E R
erlINIE o

Seasonal temperature
changes or unusual

weather events.Z=&j
(ERTER TN SN
RELF o



Risk areas/al\[# & 15

30mA R
1
< @ [ @ @ &« .
°§| P 9 Q L @ @ 5
b
o (@) Q o« A
(@) ® (9 @
®
@
O
Height/& & 6,5m AR Z
Shelf height&Z8&E : 3,5m/A R ) ™)) )

South windowsFg & —

18m/A R I
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Risk areas/al\[# & 15

30mA R
- -
@
O Q ) O Q [ @)
[ @) @ [ @) @
i
<§ @ [® @ o« N
N
o
® [® ® (® A
[ @) @ [ @) @
o
@
Q
Height/s & 6,5m g
Shelf height EZE&E X : 3,5mAR ) ) e |
South windowsEg &
R 18m/A R




Thermal Mapping Procedure Zli&E

Develop protocol

information

ifll %€ fa7

A

TYPES OF DATA

TO BE

GENERATED
EDER] Ve rbil

CALIBRATION
REQUIREMENTS
OF THE DATA
LOGGERSH{#E
Phes I IE B K

NUMBER OF MAP OF
SENSORS TO SENSOR
BE USED{{ FfY LOCATIONS.

[EYRE iy B RER B

4

ACCEPTABLE LIMITS

ACCEPTABLE RANGE OF
VARIATION OVER TIME

FOR TEMPERATURE
AND ACROSS THE SPACE, OR RELATIVE
womLoBnoo  Lan
s sy CXCURSIONS IR
o U Y e
TEEENTE R, o AT PR o

DURATION OF
STUDY.

B2 A

REPORTING
REQUIREMENTS.
TR



o) AZ LN R REIR DS

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Healthcare products that must be stored under defined conditions require appropriate
storage instructions PRy EE G BT R E IR 1Al 75 BLE & WU R T e B T R TF

Storage requirements are written in labelling instructionsTF{E B oK B R E St HA .

Conditions on the Label &% -t Meaning¥£35{E

Do Not Store Over T E 417/ #Hi#30.0°C  Fromf£+2.0°C toZ!] +30.0°C

Do Not Store Over NEF{FIEHE25.0°C Fromfﬁé +2.0°C to?[ +25.0°C

Do Not Store Over B G {7 i 1H115.00C Fromﬁé +2.0°C tO?I‘ +15.0°C

Do Not Store Over T #ms.0oc  From{i +2.0°C toE/| +8.0°C

Do Not Store Over FEIEEFfMEM8.00c  FromfiL +8.0°C toZ!| +25.0°C

<60.0% RH in Normal Storage

Protect From MoisturelfTl . coion e reanon st



Raw Materials/f& 5}

Storage Conditions for Pharmaceutical Raw Materials 8 28 [FURI T F G4

Storage Condition FriEEG:

Cold &

Cool ¥R

Room temperature =&

Controlled room temperature
R =E

Pharm. Eur. EXyhZEss

g8°C —15°C

8°C - 15°C

15°C - 25°C

USP =E%EHH

<8°C

6°C —15°C

temperature prevailing in a
work area LEEEBH T EFEERRE

20°C = 25°C excursions
between 15°C and 30°C are
allowed #7223 15 %30 ° C, 20-25  CZERIEM
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Storage Conditions According to Different Pharmacopoeias

AR S5 B BT A IR

Storage Condition Pharm. Eur. WHO'l'_H.'ﬁ
Bt bt s g | USPEEIEENL | PEAEER

>-15°C >-20°C

Deep Freeze
R R

Refrigerator 5 goc 10 8.00C ] ) )
UKFE

ColdZm 8°Cto 15°C  2.0°C to 8.0°C < 8.0°C 1°C to 15°C
Coolifﬁz‘j% 8°Cto 15°C 8°Cto 15°C 8°C to 15°C -
. Temp. prevailing
Room%Y 15°C to 25°C 15°C to 25°C A 1°C to 30°C
20°C — 25°C excursions
Controlled between 15°C and 30°C
J0 S A - - Il d =
Room#ziy =18 ﬁ%agoa g‘gue o

20° C— 25" C ZfHR%%
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Install the equipmentZd%

Select suitable technologyi

0 00

MINIMUM SENSITIVITY TO LONG-TERM
SMALL STABILITY,.
Soggggiw TEMPERATUR E E st
CHANGES e

BDHISREAIR gy v

.r"'“\.
@J g

HIGH TRACEABLE CLEAR,
ACCURACY IN CALIBRATION COMPREHENS
THE RANGE PERFORMED IVE, AND
OF USE. WITHIN THE ACCESSIBLE
{5 F & [& A By MEASUREMENT CALIBRATION
EFEE o RANGE RECORDS.

EHEREANRIT  E0 - ZmESN
BIPERO g FEABHIRHER B

EpELENEsE

EBI 25

EBI 300/310



Thermal Mapping Procedure @2

Set Up Mapping Equipmenta% & HIFE % I

Check list i 25 B8

Program access has Software reads and The warehouse area
been secured and records hardware and under test has been

Equipment has been Equipment has been e flrmmjrienrqig?ﬁhn\qigon, precisely described.

calibrated validated. e pis o 2 I | N \
= 7Y 2 YT [, A S %7 FE K7 HEZE Bl 20 SR i Ra A & driglzl| e ats ;\1 1
RHE R wiicmnse JCT RS I W S

I:I MWAR ﬁu‘

Regular sample Test duration has Eﬁéﬁ '§§§i§2‘°’ne“daviﬁ

Data logger locations @l intervals have been b :
- een determined - :
' = o e f locat :
doaroProcie. o Wl detemined CiEE W mistirgRinirie Wl ool oo
By T HALRPRIHIPR = 2UPRALEK ar A
LG EinE VA fEfRENE -
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Thermal Mapping ProceduresZH3&iZE

Y)

Set up mapping equipmentz% & HI#& 2% fif
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a xylem brand




Conduct test and review dataif]

You'll need to establish the
reporting information you'll

use to evaluate the test. RZEE

AR EER SRS E R

THIE

a1

WAIE SR I

When the test is complete, software
will read the secure files from the data
loggers, show recorded data, perform

calculations, and graph the results

selected for the map}g % report Iz

g L s s T e
ZhE > BB TR > BUTERE 5
LR e 2 SRR R

/:Ebm -
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Evaluate the resultsF{LfsHE

The following information must be visible on the documentX#_ENERERLUTER ¢

« Raw data including time and date/f 585 » AIERFEIAT H EA

« Calculated values such as maximum, average and minimum values of temperature

and relative humidity 315 1{E » HAVEREFIEENZE NG E ~ FEN&/ME
- Graphical representation of all curvesfii g Hi#RAIE 2w
- Calibration datal% (F &5
== B =)L

« Instrument settingsE e B

« Time and date of the studyfFZEhERF H H#A

/:Ebm -
a xylem brand
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Evaluate the resultsif G R
Example information visible on the documentXt&H 7] RAI/RFIE R

Bericht —
-ebro- -lro- Sarcts pur Duritrbutring enes Womermespeg Spwew Pracws Greves 200200 2
| AP & waINEs &1
002027 180708
e R o a— - - -
W | Berehmnntr S gt e '-‘F'\-k
I (1 (o |-
-
~s Tenay DUEE _LH NS ar
"~ TiIoee BT s e r
o R ] Wr 1% | W 4
e | e e s | o ;
"~ TIALaee ) e " ]
R Pre— wi |z | ma]| ws I . |
" TN e Ui E LR s : ’ =
ros | mammr mr | wa | =2 © :
'r
ree | TGN wr | os | o — . 4
\?lo.:l‘.u IO AEAD NN YXA WA RO HHME GRXQ G0X0 nOMT WSXT MHK WAL m;n".\ e | TERERe s ¥ “w l - 'm ( l' A
] nan ney  wNy - L P SN Aan e LES 3
e 2 -l | TR UL E LN NN “s
=
recr | momams ®’r = | o
ro-o) | s tas | s22 | 2 4
ro-cs | Tz as “ (=¥ 4
se-ct | manzie 28 | a2 | 02 ar f--
. Digtallysigned oo | mazzzzee 23 e | oz | a2 L
Sebastian by sebasten
schwarz brerTreog
Schwarz oate 2022023 .
115707 +0100° Bm apyenrtmg ovr TRmpetstrntTitteng Ae TS 913 LAETT IR Wew berr AMrRercicted S TETaEete v ST HERe e angeatersiee Lappe Ade o
S naeves Lagubaien sierien Lagee feies swe on 1818 TT mhdiies Uiisree! sdlprie e b e St - - i
e e LR e e e R L e R e S L et
Temprrwnswen e 0 4% St pupenices e far Wenscctemee P ene PS4
T
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Apply modificationsE &K

=
=
=

Rethink the general layout of your
warehouse and the placement of

AT S [ RS /=)

your sensors. E

MBI G IR

50

) A2 EMEIXRBHEIRD S

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

Blocking areas for certain
products where the required

specifications

cannot be metMEyE i & T3S

Z B P 28

ik S5
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Result of a summer study= #hf

18m/A R

30mA R

FTRIFE R

o

M\ wee

Height/s & 6,5m

Shelf height &Z8= % : 3,5m/A R g Q

South windowsFg &

18m/A R I
--ebra-
a xylem brand
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Result of a summer study= A FERI%E £
30mA R
o T
. ]
12
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@ 5
2
-
Height/& £: 6,5m g e
Shelf height &SRR - 3,5m/AR T 1

South windowsFg &

18m/A R I
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Examples of Thermal Mapping ProtocolsZ\ @17 %

LUAIYY AL IN T L AL

MAY 2021

xxx PHARMA WAREHOUSES

Ay

THERMAL MAPPING

PROTOCOL

For

B

it < B 1)

b= 4111}

Wiritten by: Allan L. Javier Praduct Manager [/ Technical Services Manager

Hame Tithe Signature Date
Reviewsd by: = Ergineering & Tethnical Sarvices Marager (]

Name Tithe Signature Date

i) Cuality and Compliance Manager {xx)

Name Title Signature Duate
Approved by: e Operatians Directar (o)

Hame Title Signature Date
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THERMAL MAPPING PROTOCOL

GUIDE TO PERFORMING TEMPERATURE MAPPING FOR ZUELLIG PHARMA CORP. STORAGE
AREAS / WAREHOUSES AS FOLLOWS:

Bigkface Area

Regulated Room

Gold Room

CLRU

RA Area

Secondary Repackaging Area
WNA Zone 1

WNA Zone 2

¥YYY ¥Y XYY

1 INTRODUCTION

This decument is intended to give guidance on the performance of femperature mapping activities in the
identifizd storage areas mentioned above that are owned and operated by 20X Pharma Corporation lecated
at 20X

This is an eszential document to have in place before starfing actual data acquisition and mapping
procedures and serves as a read map to ensure that all critical factors and issues have been considered.
This serves as a temperature mapping protocol for ZPC Storage Facilities.

The following will also be presented: Validsfion Template, Graphical overview of lagger positions, Stalfistics
Reports and Mean Kinetic Temperature (MKT).

The FDA regards MKT as a calculation that will show if a preduct has exceeded storage conditions. It can
also be used to determine if storage, handling, shipment or distribution has affected the shelf life of the
product.

2 OBJECTIVES

Cbjectives of the Thermal Mapping

+  Tocheck the performance of the temperature-controlled Storage Areas

» Esfsblish the adequacy of AHUs and Chillers in relation fo fis effect in storage conditions
and the warshouse bshavior per corrssponding psdod of fime

» Toidentify and improve temperalure eguilibration within the Storage Area

s To determine the highest tempersturs fluctuations within the Sforage Arsas that will be 5
basis for further improvements.

+  To determine the cold and warm regions of the entire warehouse

v To revalidate the location of the existing sensors of the current facility monitoring system

» To gqualify the performancs of the slorage arsas based on the pre-determined acceplance
criteria: Temperatures not more than 25.0°C and Temperatures not more than 30.0°C.

* Toevaluate MKT sccording fo predsfined scceptance criteria (Only for Temperatures)

* Todetermine addifional 25°C locations in the VINA warshowse.

3 AREAS FOR THERMAL MAPPING
+ Fiskface Area

-ebro-

a xylem brand




Example of

DAY 5:

Thermal Mapping Report?

2 Illustration- Location of Measuring Points

Location; Layer Code and Time of Occurrences

Minimum Registered

(LC- Logger in Care) Temperature (°C)
EEI20 04; EB-16-02-02 Bottom; 6:00AM 21.70
EBI20 13; EE-42-02-02 Top; €:00AM 21.79
EBI20 08; ED-33-02-01 Middle; 6:004M 21.89
*Start Time: 11:00am of May 29-30, 2021
DAY 6:
Location; Layer Code and Time of Occurrences Minimum Registered
(LC- Logger in Core) Temperature (°C)
EBI20 04; EB-16-02-02 Bottom; 6:00AM 21.71
EBI20 13; EE-42-02-02 Top; 6:00AM 21.79
EBI20 08; ED-33-02-01 Middle; 6:00AM 21.89

Start Time: 11:00am of May 30-31, 2021

DAY 7:

Location; Layer Code and Time of Occurrences

Minimum Registered

(LC- Logger in Care) Temperature (°C)
EBI20 04; EB-16-02-02 Bottom-; 6:00AM 21.71
EBI20 13; EE-42-02-02 Top; 6:00AM 21.79
EBI20 08; ED-33-02-01 Middle; 6:00AM 21.88

Start Time: 11:00am of May 31 to June 1, 2021

54
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3 Summary of Results and Recommendations
xxx WAREHOUSE

The XXX Warehouse was mapped with fully operation with AHU 180 Tons cooling system

running simultaneously.
LC LC To fully evaluate the room/storage condition and performance, all captured maximum and
24 28 minimum temperatures were identified and tabulated on a day-to-day basis as presented on
pages 4 to 5,
LCE Maximum registered temperatures were consistent to be in the same locations as summarized
30 2 below:
Identified Warmest Spot (Global EBI20 10; EC-18-05-02 Top; 24.89°C
LC Max.) (3:30PM May 28, 2021)
LC | _“t_‘ 29 Warmest Period 12:00pm to 4:30
e e e est Spot (Global Min. ; EB-16-02- om; 21..
23 | Coldest Spot (Global Mi EBI20 04; EB-16-02-02 Bottom; 21.39°C
o ““{;”“‘ ©dad \°°]z°-> ‘”L["’/ Qo (5:30AM May 28, 2021)
G &y e o aEm oI Coldest Period 3:00am to 8:00am
b ~ z 1 Evaluation / Remarks Passed
—r—d ~JLC . h Of
Lct ‘ _J‘ - J ﬂ ‘ [—i H MKT: Not more than 298.15°%K Passed
| I7I®Le [ Criteria 25-30:C DAY 1 DAY 2 DAY 3
@ LC6 10
| = e Racking Reading x Reading R Reading = Reading R Reading 5 Reading 2
— —-20r SN ) ocation Min. T | e | e | Tigie | TR | Thaes | e wa | TR | g | e
7163 A1-602 20.68°C 8:15 Al 2184 118 PM | 20.71 3115 AN 21.01 < 1:45: PM 2087 6:15 AM 2179 1:45: PM
| _|l@iLC2 L
1139 A1-803 20.82°C 6:15 AM 2173 | 115 PM | 2071 | 3115AM 21.00<C | 115 PM 2079 | 6:15 AM 2181 ¢ 1:45: PM
|| ’_11 - _)182 A2-005 217 ¢ 68:15 Al 2209<C 118 PM | 2178 3:115 AW 2245 115 PM 21985<C 6:15 AM 2245 1:45: PM
| Lc
L ALCT e 1 +-)176 A2-003 20.23°C 6:15 AM 2143 € 115 PM | 2034 C 3115 AM 2054°C 1:15: PM 20.86°C 5:15 AM 2178 <€ 1:45: PM
'—”—‘[ 1168 A2-105 19.89*C 8:15 AM 2119 | 1:15:PM | 1984 315 AM 2007 | 115 PM 20.21°C 6:15 AM 2118 | 1:45: PM
LC3 BN B _]136 A2-404 21.12C 6:15 AM 2145 115 PM | 21.28¢C 3115 AM 2176 ¢ 1:15: PM 2148 5:15 AW 2220 1:45: PM
_]177 A-802 1875 °C 6:15 Al 1911 | 1:15:PM | 1807 | 3:11SAM 19.84<C | 1:15:PM 19.34C | 6:15 AM 21.00C 1:45: PM
L 12161 A3-003 19.41 *C 6:15 AM 19.58 € 1:15: PM 19.53 ¢ 315 Al 19.84 < 1:15: PM 19.82 € 8:15 Al 20.01C 1:45: PM
ELCB
_‘_'[ 128 A3-103 18.67 °C 6:15 Al 1854 C 1:15: PM 18.08 3:15 AW 2011 1:15: PM 19.54 C 6:15 AM 20.18<¢C 1:45: PM
| B _3140 Top of cabinet | 17.82°C 6:15 AM 1945 | 1:15:PM | 1936 | 3:15AM 19.86<C | 1:15:PM 1969<C | 6:15AM 20.05< 1:45: PM
LCA 1134 A3-105 28 °C 6:15 Al 23.40C 115 PM | 23.04C 3:15 AW 2821 1:15: PM 23.08 6:15 Al 2421 1:45: PM
L0144 Wall 19.37*C 6:15 AM 19.74 C 1:15: PM 1959 € 315 AWM 18.86 € 1:15: PM 19.99 °C 6:15 AM 2011 1:45: PM
-1 =171 Wall 20.98 °C 6:15 Al 21.08%C | 1:115:PM | 21.04C 315 AW 2188 | 1:15:PM 2113 | 8115 AM 21.50C 1:45: PM
_&-LC9 -
$ Iig )157 Wall 21.38C 6:15 AM 2157 11S:PM | 2143 315 AM 2170 1:15: PM 21.48°C 8:15 Al 2170 1:45: PM
o | 8173 wall 20400°c | e15a4 | 2100 | 115:Pm | 2038%¢ | 3sam | 2085 | 11s:pm | 20867 | &15aM | 2105 ¢ | 1:45: P

-ebro-
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Monitoring solutionB:/Zf##R775€ » EBI 25 radio logger system
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RANDEVER BIOTECHNOLOGY CO.,

Monitoring solutionEs ik /7% » EBI 25 radio logger system
EBI 2585 B0 %R0

L d

|

EBI 25-T EBI 25-TH EBI 25-TE EBI 25-TX

Measure -302C ...+602C -309C ...+609C _40°C ...+852C -200°C ...+200°C

range {5 & & 0%rh...100%rH

+0,2°C
+0,52C +0,52C +0,52C (-20°C ...+60°C)
(-20°C ...+40°C) (-20°C ...+40°C) (-20°C ...+40°C) +29C
+0,82C +0,82C (-30°C ...+20¢°C (-2002C ...-100°C)
+0,82C (remaining (remaining range /+402C ...+60°C) +0,52C
range EL B &) HERHEi[E)+3%rH +1,52C (remaining (remaining range
range =GR &) HEr[E])

—  --ebro-
a xylem brand

Accuracyfi HEfEF
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GRANDEVER BIOTECHNOLOGY CO.,

Monitoring solutionZziZf#R /7 » EBI 25 radio logger system
EBI 25f8AR B A&k R

What do you need B3 B Jik?

& b

Data SourcesEB IR

Wireless Data PointsTEAR B Eh « EBI 25 interface /i (TCP/IPHG e ~ Data Display and StorageB{BRE~ 17
* EBI 25 Temperature sensorsiin /5 {H/&as e MAERR 3% or USBIEFH ERTTARER) Winlog.Web - network based

« EBI 25 Humidity SensorsifLEF Bk » Other sensors integrated via modbus softwareffd k& f s i
- Hofth E 3 B A T A e SR (E A o WinIog.Wave _ Slngle PC based
software B AR FS
Wireless measurement Real time transmission to an interface Evaluation on the PC

@ >)))

a xylem brand




@ §$EVER BI:)TECHND:”OGY ETEET@
Integrate into # 5%l the Winlog.web
WINLOG WEB - e ®

= HOME 8 VEWS « DATASOURCES o) A ARMS : USER °° MISCELLANEOUS
USERS ADD USER SAVE DELETE SEND TEST EMAIL
Ussrs & User details ~ Comenent templates o
& sebastian No templates avalable
Jlemame
& System
New password
& admin
Repeat password
Ema
Fhore

e | Create users according to CFR 21 part 11
S guidelines R CFR 21 28 11 E 45 B2 P

Send 3iarm emalls Nane v

Receve own audn events

e Access type
o None Read
® None () Read
-

None ' Read

None ' Read

Kame Access type
55000010 - Tempetatur ® None | Read
A 02726 Feurhts & ¥one Read
652047 26-Temperatur ® Kone Read
Tegge all wone L Read

-ebro-
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Integrate into %/\@J the Winlog.web
WINLOGWEB

& - TSETE @ ANSICHTEN « DATENQUELLEN &
ANSICHT BEARBEITEN SPEICHERN LBSCHEN ABSRECHEN
=) Eigenschaften 3 Fregabe x
Name Ansicht Wobmar Sebaztim Vv o
Hintergrundb® | Datel auswahlen | Keine Datei ausgewshit Diese Ansicht ist derzeit nicht freigegeben

Emploblene Sildgrofie: keiner als $50°600 Pixe!

Komponesten. EBI 28 v O

Graphical representations adapted to your
circumstances i & &I E T

Each logger can be set and viewed individually

RHERL #han il 7] IBERR S E R

B
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Integrate into #=%| the Winlog.web
WINLOG WEB

e STARTSHITE B ANSICHTEN 4= UATENQUELLEN &) ALARME 2 EENUTZER 6 SONSTIGES

DATENQUELLE BEARBETTEM DETAILS EiN-/AUSSLENDEN § AKTIVIEREN/DEAKTIVIEREN SPEICHERN LOGGER ANMELDEN ZEIT SYNCHRONISIEREN

Status Serieent Name Messtakt fmin] & UmitMin & UmitMax & Display Signal Batterie Messwert Zestpunkt
O = 65000010 64000910-Ternparatus 30 e 8 e /] > > 209°C 2020/11113
o o | 66204726 66304726-Feuchte 1 (¥ 5 100 5 (/] ;¢ ;3 5123 2020111113
O a 66204726 06204726-Temparatur 1 40 C §5 n5c 2020111113

Set the measurement interval and limits individually for each logger 2 &HE 20 #% o5 B j8 2% & 18 & PR AR H1E

/Ebm =
a xylem brand




Integrate into 2 5% the Winlog.web
WINLOGWEB e

STARTSEIE ANSICHTEN = DATENQUELLEN Y ALARME ® BENUTZER SONSTIGES
' — -

DAYENFUNKT SEARBETTEN DATENPUNKTOETALS DATENQUELLE BEARSEITEN DEAKTIVIENEN

vQ
v !
YORSCHAU
-
]
yo
Aias
nustand | War v
bergrenze 23
Lxdgesung (2 v
D n anleigan
0,“} Keine Aktua |
A3
Alsrmzustand v
Alarmveezogesuny & v

SPEICHERN

Depending on the criticality of the measuring point the limit can be displayed as information, warning or

alarm RIZHIE B EEE - IRENEFTLEERAER ~ BEBEH
/‘Ebfﬂ'
a xylem brand




WINLOG.WEB

El STANTSEE

W ANSICHTEN <« DATENQUELLEW
WRCHTE

1) ALARME & BENUTZEN o' SONSTIGES
NELIER SERICHT AXTUALSSIERSEN LDSCHEN JETIT STARTEN SPEICHERN
Berchtsnama Erstellungsdatum Von Bis Entrage Nicht 10schen Azsgedrockt
Keine Berchie vothanden
Berichtsvoriagen ] Berichtskritarien
1) Test3 Becichtsnams |

Untermaichnet
Datenpurkis Kopee yon §F 400_Tex! - 65000010 Tempetatur v o
Puniineme Datentyp
|F 400_Test - 45000010-Temparatur Numaerisch 0
IF 420_Test - 662047 26-Feuchte Numerach @
IF 400_Test - 66204726 Tomperatur Numerisch 0
Aarms= Alie Emignsie v
Exparn L y
) yerh v
nges v
Titae 1punk
on Bis
V22 13:43 07 1343
Erster Measwert Let IV
Barchizsadck

Reports can be created for each measuring point individually or as an overall report

A LU R (A A B R Bl F Ry B e i S Bl o

/Ebll?'
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Integrate into 5% the Winlog.web
WINLOG.WEB —— < )

# STARTSEE B ANSICHTEN <« DATENQUELLEN 1] ALARME & BENUTZER o SONSTIGES
HNZLFUGEN SPECHERN LOSCHEN TESTE MAIL SENDEN
Verteder Veneier-Detakis
B iebar Lacet Nama | Wabinar Lager
Sanutze hinzuligen | Bebastias v O
E'W' iiaen i i Orasa recurring report at a speC|f|c point In time

s .u - 1 B E Ryt E T 1B Y 8 A &

Mo DI M Do F  Ss S
oono-00:55 SN SN N GHED AOES (RO EOHE
oro0-ov:5s [JSH GUEN GUNE SNN0 AUNE NS0 SUSN
oz00-02:5 {1 NI (IS (MO OGNS SO0 SUEN
oxo0-o2:5+ [SHH NN (VEISE AU GO D) GNAR
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Integrate into 2 5%l the Winlog.web

WINLOG.WEB
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So you can easily and conveniently file reports and are automatically informed about alarms

and warnings by email
R 5 H B A

And thus fulfill the requirements according to GMP
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Industry Case Examples in Europe and in Asia PacificH Flam A & i
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GxP-compliant mapping - The ebro service for qualified
temperature and humidi% mappingf~F& GxP IEEERHIE - AR &1
Y AR B I8 HY ebro Al
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Thermal Process ValidationZGEFE E
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GRANDEVER BIOTECHNOLOGY CO.,

| Xylem Singapore# /iy

Thermal Mapping Service

Our Analytics-LAB
Business Unit provides
a norm-based,
guidefine-referenced
and GxP-compliant
implementation of
tharmal mappéng for
Pharmacautical or Healthcare warehouses and
other storage facilibes

Thermal Mapping
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Contact an Ebro Specialist

Thermal Process Validation

Xylem Seigapore’s
‘\ Validabon Team is
& recognized by tha U S.
: l FDA and British Retai
¢ Consortium (BRC) as a
TPA {(Tharmal Process
Authonity). We have the

expertisa and axpenance as Process
Authenticator, to file and successfully obtan
FDA certification for our chienl

Thermal Process Validation

Datalogger Calibration and
Repair Service

Xylem provides expert
cakbration and repar
services for Medical,
Food and
Environmental
applicatians. We have &
purpese bullt and
cerlified calibeation bath to ensure acourate
measurament through the rangs

Calibration and Repair

xylem

Let’s Salve Water

XylemVue Solutions Products & Services Our Brands

Support Sustainability About Xylem

< View all Equipment Analysis & Upgrades

:D Thermal Process Validation

Xylem Singapore's Validation Team is recognized by the U.S. FDA and British Retail Consortium (BRC) as a
TPA (Thermal Process Authority). We have the expertise and experience as Process Authenticator, to file and
successfully obtain FDA certification for our client.

What is FCE SID Certification?

The FCE (Food Canning Establishment) and SID (Submission Identifier) are the two basic types of process filing
and submissions required under the provision of FDA 21 CFR 108.351(2).

Why do you need FCE SID Certification?

Commercial Processors who manufacture, process, or pack thermally processed low-acid foods (historically

rafarrad tn har tha EMA 2 ¥ ACE™ nackanad in harmatically caalad cantainare cnrh ac france hinttlac iare

-ebro-
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https://www.xylem.com/en-sg/products--services/services/equipment-analysis-upgrades/thermal-process-validation/
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Questions
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Answering your question from registration formAnswering your question from registration @xag; Y 55;515536.5—

form.. [EEEMEE P a1 B E

® Do all data loggers for thermal mapping need to be annually calibrated according to the guidelines in the

WHO technical report & HE2RE WHO Kilrdh & P HVis RS e AR e BiR el kst EITEERYEE?
YES, annually or smaller interval ;&f¢ » A B 5 AR IR R EI .

® Is pre and post needed BB B ERRER?
If it is a pharma purpose, it is needed %15 & 814k H Y » HIZEE

® Person that perform the thermal mapping need have any qualification#H{TZWEFEHI N BEEHEAIERK?

There is no required qualification. But the person should have experience in pharma or quality control, and should
be trained according to data integrity or GDPZEr it - (Hit \FEEAREERE B IATRTIES - WIS RS RS RcoPE |

® Thermal Mapping has EU normZilig B R EIEHE?
EU is working on the norm. The unpublished guideline is also according to WHO guidelinegxss /s sia - 5005 {2478 WHO .

® Can your loggers work at ultra-low temperatures without failuref/REIEC#% EeRE/EAB(EYA T MERERE T /EE?
Depends on the temperature and exposure time. ebro suggests/recommends that only the external sensor is introduced to the

ultra low chamber. The logger itself is kept outsideBuRNEEMB BRI o ebro BF/AERIEGINPERIE | ABERE - FUSRA SR EEING.

® Do this device have 1Q, OQEERHEIQ(RIEEER) » OQ(HR/EBRFHIE?

Yesi2H

® Which models will be good for thermal mapping W SRS & ZuHlig?
We suggest EBI 25 series and EBI 20 series. i {M#£#E EBI 25 52711 EBI 20 25|

/ -ebro-
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Thank you i 35 f&

Email us if any questions: 21 (L1558 » E55A
B35 & 1 # 4
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Sebastian Schwarz

Sebastian.Schwarz@xylem.com

Allan Javier

allan.javier@xylem.com

Milliya Tsali

Milliya.tsai@xylem.com

GRANDEVER BIOTECHNOLOGY CO., LTD.

o) A2 MR R RER LS

BB R R B R

11471 2R EREEIE273E 655112
1F., No.6, Ln. 273, Xinming Rd., Neihu Dist., Taipei City 11471, Taiwan (R.0.C.)
IRFEEETel : (02)8792-3722 -
ARFS@EFax : (02)8792-3761 Do)
E¥{SFEEmail : info@grandever-biotech.com.tw

‘ATl Website: www.grandever-biotech.com.tw [E]:5%

Peaceful Holiday &
Happy New Year!

xylem

Let's Solve Water
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