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(1079.4) Temperature Mapping for the Qualification of Storage Areas. The extent of
physicochemical degradation of drug products depends on factors such as product stability,
which includes how a product is stored. Storage and handling areas need to maintain labeled
temperature ranges to ensure product efficacy and expiry. The technique used to evaluate the
effectiveness of drug product storage areas to maintain temperature is referred to as temperature
mapping. Proper use of temperature mapping can help determine whether storage areas can
maintain the appropriate temperatures as well as any areas that may require mitigation. This
proposed new general chapter focuses on the qualification of storage areas to maintain
temperature and provide best practices as it relates to temperature mapping.
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1. INTRODUCTION [T iz

The extent of physicochemical degradation of drug products depends on factors such as
product stability to include how a product is stored. Storage and handling areas need to
maintain labeled temperature ranges to ensure product efficacy and expiry. Many factors
impact the ability of a drug storage area to maintain acceptable temperature ranges

(see Packaging and Storage Requirements (659)), including airflow, heating and air

conditioning, wall and ceiling insulation, doors, traffic (e.g., frequency and time that doors
are open), geography, and orientation of the physical structure.

=3 OB LR SO L, MdhZ EORICRE T L0250 T, MO LEED L5
RERNAKAFT D, WEOF ML GRHIR A MR T 572010, RE R OB IR TR TR S
NIREFHHZ MR T 20 ERH D, %< BN, EZA OLRE 5T 73 712 AT RE 7 i #i
EHEFFT DHE IS % 5.2 % (Packaging and Storage Requirements (659)Z ) . Z #uiZiX
WDHDNEEND « LB DY (airflow) . ZZFH (heating and air conditioning) 35 X VKD
WrZL (wall and ceiling insulation) . N7 (doors) . HITH: (traffic) (BlxIX, N7 BEHIHEE L ZOD
WREfE]) . HUBEAYZR(L1E (geography) . WEEMEIE(AR (L 1H (orientation of the physical structure) 72 & C
o,

The ability of a storage area to maintain temperature ranges may need to be evaluated to
determine risk areas (areas unable to maintain temperature ranges) and the effectiveness of
mitigation strategies implemented to reduce risks. Temperature excursion should be
evaluated per (659) and Mean Kinetic Temperature in the Evaluation of Temperature

Pharma Solutions Co.Ltd. VP RS COMIR 2 BREWVE L £, Pharma-bie Futakami @
R TY TR o
BIOTAT A vab XRARE  pnsEchY, MR BELICS AT I ABLTD Y £


https://online.uspnf.com/uspnf/document/1_GUID-48C0134E-8117-4B3B-8DC4-EA70C93EEE8F_6_en-US
https://online.uspnf.com/uspnf/document/1_GUID-48C0134E-8117-4B3B-8DC4-EA70C93EEE8F_6_en-US
https://online.uspnf.com/uspnf/document/1_GUID-C65501B2-4215-49ED-8563-BBCE2760D93E_2_en-US

USP (1079. 4) TEMPERATURE MAPPING FOR THE QUALIFICATION OF STORAGE AREAS Draft
PRE ) 7 OO 7= O DR E~ vy B 7 Page 3 of 22 pages

Excursions During Storage and Transportation of Drug Products (1079.2), as discussed in

two recently published USP Stimuli articles (1,2).

V2727 (REHRSRHAZHER TR0 DY) KO R 7 ZARRT 5 72 O i S ALz kg
HWE DA BME A BT 5 7201, IR A AR D RE = U 7 ORe ) Rl T 5 BT
LGENH S, BEEFRIX, Gk usP o) (659) MK OF, (1079.2) “Mean Kinetic Temperature in
the Evaluation of Temperature Excursions During Storage and Transportation of Drug Products ” (%%
A DT K O 2% ORLE D — i L5 OFFIC 1) 5 FHB D20 L) (06> TR d~ 2 L B2 &
D, FiuL, BRI 250 USP Stimuli &3¢ (1, 2) CTHEAASHLTWHEY THD,

A technique used to evaluate the effectiveness of drug product storage areas in maintaining
temperature is referred to as temperature mapping. Proper use of temperature mapping can
help determine whether storage areas can maintain the appropriate temperatures as well as

identify any areas that may require mitigation.

B3R L PR S T DR EEHERF O A R E 2 -9~ 2 72 I S d FiEE, BRE~y BT

(temperature mapping) & FEIZAVD, WE~ v B 7 OmGIZREHIL, RESTT U 70 R 2
FFTETWENEI L, £ LI, FEMOLEDRIRENEN & 5 5T &2 FrEd 5
NTE D,

2. SCOPE i HIipH

This chapter will focus on the qualification of storage areas to maintain temperature and
does not cover other important storage requirements required for drugs (see Risks and
Mitigation Strategies for the Storage and Transportation of Finished Drug

Products (1079) or applicable laws regarding security, pest control, training, etc.).

ZOETIE, BEZMERFT 2720 OREGFT ORI E R 2 Y TLH, ERMLIIKD S
NDTOMOEERREZENM ((1079) HAEEIHMORE KL OBRIET LU X7 LFRMK,
Tt x=a V7 ¢, PiREHE, JIREICBET 2ETES 22 13884 TH D

This chapter applies to every link in the supply chain from the manufacturer through any
entity that transports or stores a finished drug product, with the sole exception of the patient.

Some examples are:

AREL, BEZHE—OFISE LT, RIEEH D b R ERS 2@k SUIRE T 5T~ TR
HEEDLY T ITAF 2= DFTRTOY v 7 ICHAEND, WL ODDFIZLLFICHT 5

+ Manufacturers of drug products, radiopharmaceuticals, biological products, and
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biotechnological products ;
RIS, B TEEIRS . AR SO, 47 7 v o — o RLEES |

+ Repackaging operations in which the product may be owned by a company other than
the primary manufacturer ;
B — R BLE S (primary manufacturer) DA DOSALIC L » TR STV D A[REED &
% P el IR

+ Healthcare providers and institutions such as hospitals; outpatient, ambulatory, and
urgent care centers; home health providers; vaccine clinics; emergency departments;
medical, dental, and veterinary offices ;

JRBED X9 7R EREREES PNtk (Healthcare providers and institutions such as hospitals) | %43 « 7
F - REDEWE T % — (outpatient, ambulatory, and urgent care centers) ; 1ETEIT L (home
health providers) ;| WV 27 F 7 U =~ 7 (vaccine clinics) | RUEFZIET (emergency departments) |
RS, HRERL. Bl SRR (medical, dental, and veterinary offices)

Pharmacies, including but not limited to retail, infusion and compounding (sterile and
nonsterile), specialty, mail order, hospital, nursing home, and hospice ;

LR - [/NFE (retail) . AR (infusion) S OVIRAN (JER - FEMEE) |, BEPISENR) (specialty) . 1
1ZBR72 (mail order) . JFiPE (hospital) 38 X MR A B & (hospice) Z & Te/N ZAUCIRE SN D
H DO TIERY

* Importers and exporters. i A3 L O HE S
+ Wholesale distributors 176 %4

+ Third-party logistics providers, brokers, freight forwarders, consolidators, and other
organizations involved in storage; road, rail, sea, and/or air transport services; mail
distributors that offer expedited or controlled-temperature shipping services
B (third-party logistics providers) . {335 (brokers) ., EHE I (freight
forwarders) . VR#ZEF (consolidators) 35 L TN, PR IZEH 5 Z DAt D (other organizations
involved in storage) ; I, $XH. W L. B X OV MRS — B R ICHED DL Z OO

RIS & 7 1T BRI C ot — v A A4 d B EI TS,

Manufacturers of active pharmaceutical ingredients, excipients, medical devices (with the
exception of drug combination devices), and dietary supplements are not within the scope
of this chapter. However, the principles presented in this chapter may be useful for
materials other than finished drug products.
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Jii3E (active pharmaceutical ingredients) . ¥RANA. [EFEMR CGEAIRL AR 2 BR<) . REMBIE M
(dietary supplements) D HLENEE 1T, KEOKMN LGN TH DS, LirL, ARETH L]
1T, EKEIEGL LS OWE (materials) (2 L TCHAEMATHLEEZBND,

3. EVALUATE PRODUCT STORAGE AREA BSR4 Xl 2 5l 9~ %

The physical layout of each storage area must be obtained, to include:
FRERIROMBI LA 70 FRIT, LR EEND LI LT o2,

- Dimensions, including height, ceiling height changes and/or variations, walls, and wall
openings (e.g., loading docks, passageways, and personnel doors)
Sk, ISR, S, RIFESOEEB I WELIFES) (N x—vay), B BIO
BEDBHRE (B2, AR, @, ABHRY) 28T

« Location of heating, ventilation, and air conditioning (HVAC) equipment, space heaters,
and air conditioners
Z2Z50 (HVAC) Hen, lEEHE., KO 7T a2 OfLE

« Sun-facing walls  H 73 7= 2 HE

- Geographic location of the area being mapped #i[%] 2 {ExL L 7= = U 77 o HiFR ) 72007 &

)

- Airflow inside of the storage location {4/ 557 A O &
+ Temperature variability outside of the storage location %% £ fir 0 #1Mil o> 1 i 22 i

+ Workflow variation and movement of equipment (weekday versus weekend)
EEDRNDOEE & | BaoEix (FR X #K)

+ Loading or storage patterns of product — H 5k D7 & 72 [ TS DS —

+ Equipment capabilities (e.g., defrost mode, cycle mode)

asnRe ) Wl 7 A bE— K, A4 7 1E—K),

- Standard operating procedures (SOPs) (e.g., operational workflows such as working
hours, times when doors are open, assembly, reworking, packing, and placement or
movement of equipment).

FREMEEFIEE (SOP) (BIAIE, TEXERRE. RT3V TV HIeHE, ML, BN (FF
R | HReEl, SR OBRESBEI/R EOEMN Lo —27 7 a—),
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3.1 Temperature Monitoring Device Probe Placement
BEE=4) U 7EEO T 0 —7 OELE

The next step is to establish the number of temperature probes to be used following the
organization’s policy, government requirements, or a rationale to meet such standards. This
is suggested guidance and should not be interpreted as a requirement or standard that
supersedes an organization’s SOPs or applicable laws. Areas separated by a demising wall,
doors, different ceiling height, or floor layout should be considered separate areas. Other
considerations include, but are not limited to the placement of lights, heaters, doors, storage
racking, and floor and/or pallet staging. Examples of potential floor plans showing
variations in storage areas are provided below, ranging from smaller storage areas to larger
storage areas, where:

RDOAT v 71, Mk (%) OFE, BUFOZRFE, 71320 X5 REELT 720
OAEFARIL (rationale) [ZiE~> T, AT IERE T —TOREHETHZ L ThD, Zh
IHA X ARSI TSSO THY . GRIE: Zhio) iz, TR (k%) O SOP =
Wi FIEE) | E700% (%49 51545 (applicable laws) | (I & > TRV EL B ITERES L
TIRIR S D R E TIXR0,

TV T A )b (demisingwall : RRESBM), K7, RARLKHIFFHS, £L3F 70T ATV
MZES>TREILNIZZY TIE, Blx DT Y T ERBRENDHRETHDH, TOMOEFEFIHEIC
i B, e—%— K7, REM. K BXO/E380 y NEEY (pallet staging) 237 £
NDEMR, ZREFICEEND BOTIHR, IR TA/RS N DONERENEDETO,
WA= U 7T O 2= 3 VU AEE LT~ 7 (floor plans) O 2 UL N IZRT,

%

E LRIk R85 (Mary McMahon @ “What Is a Demising Wall?,”  Last Modified Date:
September 24, 2022.  https://www.mylawquestions.com/what-is-a-demising-wall.htm ),

A demising wall is a partition that separates spaces belonging to different tenants, or private tenant areas and
common areas. Demising walls often have special considerations for energy efficiency, noise pollution, and tenant
safety.

TIVyZUr—NLid TFY PIEDZERM, HDHWET T FOFAES LAY 2570
DEED Z & TT, TR VF—h500E, NEHOREMREITRESND Z ENRE,

Demising walls are found in apartment complexes, where the shared
wall between two apartments represents a separation between areas
that belong to different tenants.

HELEETIE, 22007 73— bOMIZH HILFOBENR, Hip
L7 2 MIET 5 KIEZ XYl > T o,

“Demising Wall” OFf#lZ2 %~ FbAEKIRLE, (U
J03 7 2T DA L)
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<2 md (70.5 ft®) = 10 probes
2mé K = 10 Yu—7

2m3to20m* (70to 706 ft®) = 16 probes
2m* ~ 20m® = 16 Yu—7

>20 m? (706 ft°) = 28 probes
20mAEHEAL = 28 u—7

) _ Top View
Figure 1. Areas <2 m3 (approximately 70 ft%)
HL HL
= 10 probes.
B1 2m*RiiiOXE = 10 7r—7,
) ) ) ) H
H = high probe, highest level at which product is
stocked; T
H= A7 r—7 "WERREINLIRLEND L L
L~

L = low probe, lowest level at which product is stocked,;
L= n—"rm—7 SERREINDEBENLUL,

T = probe placed directly next to the thermostat that controls the temperature in this

area.
T= 20z TOREZHET IV —FERAZ v FOBERICEI N7 1 —7,

Reach-in freezers may have two or more separate storage areas with doors to access; all

of these areas must be evaluated.
V=T BRI, T AT B0 RT %A 2 DU Lo L RE T ) 7
DHIGANFELTEY, b _XCoOZ) 7 2HMliT 2 0 ER™H 5,

RE: ) —TF A MEEDO R v MRKEGE FIcBT (V7 HY),

- = 3
' Y
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HL H L H H H H H H
T LIy n-l.a TIE ""..‘.'.""""
Product
. Tl . 1) |
H | peeeesssssess y i § ...................

Figure 2. Areas <2 m3 (approximately 70 ft3) = 10 probes.
2mIRFEOTY T = 10 Fm—7,

Small reach-in freezer or refrigerator unit example: 0.61 m x 0.61 m x 0.61 m (2 ft x 2 ft x 2 ft)
= 0.227 m3 (8 ft3) (approximate due to rounding errors). H = high probe, highest level at which
product is stocked; L = low probe, lowest level at which product is stocked; T = probe placed
directly next to the thermostat that controls the temperature in this area. Reach-in freezers may
have two or more separate storage areas with doors to access; all these areas must be evaluated.

INBLD Y —F A VBRI £ -3 EE O] - 0.61m x 0.61m x0.61m=0.227m° (DU T ADEFEIC
X0, LZDOETHD), GUE: LETko@Ey)

H = high probe, highest level at which product is stocked,;

H= A 7n—7 BERARE SR bmEN LL,

L = low probe, lowest level at which product is stocked;

L= n—7uo—7, SIEIMEE IR BENLL,

T = probe placed directly next to the thermostat that controls the temperature in this area.
T= 2O 7ORELZGHET LY —FEZZ v b (REZER OEMICE LT v—7,

U—=FA L BHEICIE, 77 BRAT 57200 RT %z iz 2 DLL EOMNE LI2RET Y T03H 25
BWHLHTD, ZNHTXTOZY T 2 i+ 2081 H D,

Pharma Solutions Co.Ltd. PRSI COfIRZ BREWE L £97, Pharma-bio Futakami @
YT PR &
BTV IIA=an XRARE s schY. BIL BB AT I ABETHY T



USP (1079. 4) TEMPERATURE MAPPING FOR THE QUALIFICATION OF STORAGE AREAS Draft

RET Y 7 OO - D DERE~ v & Page 9 of 22 pages
Top Wiew (Each Lovel) Front Wiew Sido View [Right)
HL H L M H l.r: 1|- H H

Product

T . T
r‘ LA L A B B A B B} J LA B S L
L | L
T FEEEEEEEEEEEEN HEEEEEEE

|

N

H " |
e | |
m m L] EEEEEEEN
Separate Units (Top and Boftom)
T g T
'||I|I'|r.=5|| LE R E R NERREN.] - R

Figure 3. Areas <2 m® (approximately 70 ft%) = 20 probes.
U7 2m® K = 7m—7 20 i,

Small reach-in freezer or refrigerator unit example: split-level.
N —F A 7 Y —F—F I THEOR] - A7V v kLl

H = high probe, highest level at which product is stocked;

H= A7 r—7 "WEPRRESNDIRbEV L,

L = low probe, lowest level at which product is stocked:;
L= m—7n—7 &)X RE SN BIENLL,

T =probe placed directly next to the thermostat that controls the temperature in this area.
T= 2oV 7 ORELGHIET L2 —EX 2y FOEMIZEINTZTB—7,

Reach-in freezers may have two or more separate storage areas with doors to access; all of
these areas must be evaluated.

V—FA WHEIZIL, T 7 BAT L7200 RT &z 72 2 UL EOMSL LI-fRE T U 773
HOLGENS LT, ThoT_XTOTY T E2FHET 2 0ERH 5,
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Top View
HL M HL
M HML M
T
HL M HL

Figure 4. Areas between 2 m? to 20 m3 (approximately 70 ft3 to 700 ft3) = 16 probes
2md e 20m O U T =16 fHOTr—7,

H = Hhigh probe, highest level at which product is stocked;

H= A 7r—7 fnARE SR bmEm LUk,

M = mid probe, middle level at which product is stocked,

M= Iy F7r—7 "EARE S LD PO LU,

L = low probe, lowest level at which product is stocked:;

L= v—7n—7 ®WEPRE SR BEN LUL,

T = probe placed directly next to the thermostat that controls the temperature in this area.

T= 2O TOREZHET Y —FAX v b (RERESR OBRICE N 0—7,
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Front View

il
il

Side View

) = Probes

Figure 5. Areas between 2 m3 to 20 m3 (approximately 73 ft to 700 ft3) = 16 probes.
2md ~20m* =V 7 = Fu—7 16 fA,

Small walk-in unit example: 2.4 m x 3 m x 2.4 m (7.87 ft x 9.84 ft x 7.87 ft) = 17.28
m3 (609.4 ft3) (approximate due to rounding errors).

N p— f 2=y FOF] : 24mx3mx24m = 17.28m°

H = high probe, highest level at which product is stocked;
H= A7 un—7 ®EHPREINDIREEND L,

M = mid probe, middle level at which product is stocked,;
M= Iy F7r—7, ®EARE S D PHEO L~L,

L = low probe, lowest level at which product is stocked:;
L= m—7r—7 ®WEPRE SN BB L,

T = probe placed directly next to the thermostat that controls the temperature in this area.
T= 2O ) 7 OREZHIEHT L —FXZ v FOBEMIZEINIZ T B —7,
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Top View

HML HML HML
HML HML HML
LHML I HML HML

Figure 6. Areas >20 m3 (approximately >700 ft3) = 28 probes.
20m® (%9 700ft3) Ll b=V 7 =28{HD T u—7

H = high probe, highest level at which product is stocked;

H= A7 n—7 ®WaARESNLoRbENO L,

M = mid probe, middle level at which product is stocked,;

M= 2v R7R—7, SEASRE SNB PHOLL,

L = low probe, lowest level at which product is stocked;

L= o—7o—7, #lENHEEINIRLEN L,

T = probe placed directly next to the thermostat that controls the temperature in this area.
T= 2O 7ORELZHIET LV —ERZ v NOERIZENLIZT 7 —7,
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Figure 7.  Areas >20 m3 (approximately >700 ft3) = 28 + 8 probes for product pallet
staging area) = 36 total.
20m3EZ DY T =28+ Wi Ly MEHT U T T m—7 8) = AFF361H,

Large storage area and warehouse example: 50 m x 100 m x 10 m (164 ft x 328 ft x 32.8
ft) = 50,000 m3 (1,764,378 ft3) (approximate due to rounding errors).

KBUR A RETY 7 & BHOA
50mx100mx10m =50,000m3 (FLeOEAEIC L B AEFEH).

H = high probe, highest level at which product is stocked;

H= A7 r—7 SEPRESNSERDLEWV L,

M = mid probe, middle level at which product is stocked,;
M= v F7r—7 BGARE S LD PRIO LU,

L = low probe, lowest level at which product is stocked:;
L= m—7r—7 ®EmARE SN BIENDLL,

T =probe placed directly next to the thermostat that controls the temperature in this
area.
T= 2o ) 7OREEZHET L —F2 % v hOBEMIZE» T 0 —7,
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Top View
HML HML HML | HML HML HML

Door Opening 3 meters lower

than the ceiling height HML

. HML HML

HML HML HML | HML HML HML

HML HML HML

Figure 8. Multiple connected areas (both >20 m? or approximately >700 ft3).
BEOZ ) TRORRB>TD (Wb 20mP #x 5, £721L700ft3 22 5).

H = high probe, highest level at which product is stocked,;
H= A7 r—7 "WEBREINLIERDEND L,

M = mid probe, middle level at which product is stocked;

M= v K7 o—7, SESRESNSRHO L,

L = low probe, lowest level at which product is stocked:;
L= n—7o—7, 8ENMYE SRR LENL~UL,

T = probe placed directly next to the thermostat that controls the temperature in this
area.
T= 2OV 7 ORELZHIET LV —FERZ v NOERIZENTZT 1 —7,

4. OBTAIN MONITORING DEVICES =%V v 7ama AT 5

+ Obtain the number of calibrated monitors for the storage range(s) that are being evaluated.
It is suggested that extra monitors (5%-10%) are obtained in the event of a failure.
See Monitoring Devices—Time, Temperature, and Humidity (1079.3).
AT DA EPE (BB EITER) oW T, MIEEFOE=4 — 2 LEHAFT S,
I 2 T 5% ~10% D TiE =% —% AFT5HZ L 2T 5,
Monitoring Devices—Time, Temperature, and Humidity (1079.3) =D = &,
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- If a refrigerator, freezer, or an ultra-low freezer is being mapped, ensure that the monitor
being used is equipped with a probe wire long enough to have at least one probe inside of
the area being mapped (or wireless connectivity) that can be placed next to the thermostat,
so that it can be read outside of the storage area (see 5. Develop Probe Placement Map
Based on Evaluation).

Lo, M, BIRRGEEL~ >y B 7750 Thiud, AT 5 Z =%, Dig
b 1o07Fu—T Ry BV ENLHEEONTICHL LT HARESOTn—7
MhO(E TR 2z, REZY 7O THARD ZENTEDL LT, F—FERF v

~ OREICELE T 5 (“5. Develop Probe Placement Map Based on Evaluation” ZZ&Md Z &),

- Ensure that current (not expired) calibration certificates can be downloaded.
BAEDO (RGN TR RIEFEAERFY Vo n— Na[iETh b 2 & 2T 5

+ Ensure devices are programmed with the correct date, time zone, and temperature ranges.
BERPIELWAS, ZA LY =2 REHBETT R 77530 TWD 2 L E2HRT D

5. DEVELOP PROBE PLACEMENT MAP BASED ON EVALUATION
FHEICESW T T e —TEE~ v T ER T D

+ Probes should be placed at locations where product may be stored or staged.
Tu =7, ®WESRE T IIIRE SN D AEEEO H L 5FTICEE T 5 XETH D,

+ All areas divided by walls, accessed with doors, or with different ceiling heights should be
mapped as separate areas.
BETHU o) 7, F7RHAOT Y7 RAO®mINRRLLY 7, $XTilox Y
TELTYy TaERT OLEND D

+ Probes should be securely fastened to remain in place during the study period.
Ta—7 i, AR, TEOMEICEEDLLIIC Lo LEETHRETHD,

+ The probe placed next to the thermostat controller should have a wire lead (or wireless
connectivity) to the outside of the storage area (with the exception of controlled room
temperature storage) so that how the thermostat reading reacts when compared to the
monitoring device can be observed.

Y—FRZy bar be—7 (REHEHR) OBHIRES L7 v —713, RESHTOIND
WV — R (E7IT R ) 2R, P—FRX ¥ v FOFAIY ERERLEE & g
LTEDESIIET 20 EBETEDL LT D (BIREH S NTREREZIR),
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AV U EC N & ~ L . . N
BTN VA2V XRARM s sch Y. MR RELICH AT I ABLTB Y T



USP (1079. 4) TEMPERATURE MAPPING FOR THE QUALIFICATION OF STORAGE AREAS Draft
HET Y 7 OB O 7D ORE~ v v 7 Page 16 of 22 pages
OThis helps early detection of a thermostat controller reading the correct temperature.
ZhiE, P—ERAZ vy bar b= —RELWREZZHAR->TWDLZ L4, Rl

W23 LA DI ST,

OThis can also be used during open-closed door (or power off-on) tests to see when the
temperature has recovered to the normal operating range without opening the door.
THUE, BEARBT IR B 2B EEMHICEE L2 2 L 2B T 50T, KT
BIPA (E721XEBREA7) T A FNOBEICHHEHT 52 LB TE S,

Top View - Product Shelf Racking Front View — Product Shelf Racking
A
# HML
s H
Culshde Walls al
Area being - Cratsigde Wall of Area
hagpred Biing Mapped
A HML M
\* HML oo L

@ Correct Probe Placement = outer limits of where product will be stored or staged

@ Incorrect Probe Placement

Figure 9. Probe placements, detail (example). 7' = —7 oOfdiE, safl (1),

H = high probe, highest level at which product is stocked;

H= A 7o—7 SEMEESh DR LEO LA,

M = mid probe, middle level at which product is stocked,;
M= v F7r—7 BGARE S0 PRO LU,

L = low probe, lowest level at which product is stocked:;
L= m—7r—7 ®EARE SN BIENDLL,

T =probe placed directly next to the thermostat that controls the temperature in this
area.
T= 2O ) 7 OREZFIEHT 9 —FXZ v FOEMIZEINIZ T B —7,
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6. SCHEDULE AND EXECUTE MAPPING ~ v B> 7 DA ¥ a—)b & 5T

+ The duration of temperature recordings during the thermal mapping of a warehouse or cold
room should capture workflow variation that may impact airflow and the resulting
temperature fluctuation; for example, this process could last from 1 day to 1 week,
depending on the workflow cycle.

A J# (warehouse) P JHZE (cold room) DIEE~ v B L 7T HEERREOHIM (E&

X, KIERE ORERAELC DIRELIMEEE 5 D RED0H 2V —7 7o —DE#) 72 it
HEICTHERETHD ; HIziE, 2coFatvRiF, V=2 70—0W A 7 WnCT1

H26 1R /RertEnd %,

P22

If a no-load (no product) test is conducted prior to storage of the product, or if the
mapping is done over a weekend or holiday without the normal personnel workflow
traffic, open-door and/or close-door tests should be done to determine the impact and how
much recovery time is necessary (this is especially critical, but not limited to, freezers and
refrigerators).

H LRSORERNICEASR (R L) 77X MEERT L2201, £721%, vy BV NiE
HONBDOU—27 7a—07EK (workflow traffic) D72 WVEKCIKHICITHOILD 72 I, 2
ZHWT L. ENET OEHERIA SBENZRET D720, BB IO/ £ ZMET A
FEATONETHD (ZHUIRICEETH Y . WEHE L MEREICRESND b DO TIEAR

),

+ Load tests may be conducted with actual product or with simulated product, which should
simulate the expected average thermal mass of the actual product).
ATRER (load tests) (3, FEFRO R F 72 I IBHLL (EBORKOPHAFHHERE L I2L— |
THNERDD) ERAWTE_THIENTED

If an area is mapped during a time period when the area is not accessed (no less than 24
h), open-closed door tests and power on-off tests should be executed at the end of this
initial test period.

b L, BT U TRT 7B AINRWEEHT (24 FFLLLE) (v y B 7 andgya. B
B R 7B L OERA -4 7T, 204 =3 v L ORBRBIM O TIRICHE KT 5 =
EMHEFE LU,

Open-Closed Door Tests: R BA B RER

1. Open for 15, 30 s, 1 min, and 10 min.
15 #iEl. 30 B, 1 Z3fel. 10 3 OBk ZE 9 %
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2. After each opening, wait until the temperature recovers before opening again.
BEDF BRI, FHERKT 20, WENETE T 2 £ TH,

Power On-Off Test: &4 4 7 il

1. Power failure—until unit goes out of range (limit).

EIUEW — == FAEMHES (R 12D ET,

Turn back on until the temperature gets back to set point.
IRENREMIZRE S E T, BFRZAILET,

3. Do not execute this test with product.

ZOT A ML, ®ETIEITLARNWI &

7. DETERMINE MITIGATION STRATEGIES (IF NEEDED)
BRRZRET S (LEREAR)

- Should probes indicate temperatures close to a storage temperature limit (or beyond), these
storage risks (performance qualification criteria gaps) can be mitigated in a variety of
ways, including but not limited to:

Ta— 7 PREIRERMEISE (F3E2hE28R5) REZRLESEG. b ORE
ED V27 (PERERHMOHIBIEEAED v » 7)) 130 GRIE: BTFIORT X5 74) BRa 72077 Tl
BT D ENARETH LN, THIETFITRE SN,

O Ensuring the storage area is thermostatically controlled to prevent excursions outside
of the storage area limits (see (659))

RE XIS —F A Z v b THIBEI S Fv, PR KIS0 FREE B 7)

L LR WE 5235z
L (<659> A &),

—

O Adjusting and securing of thermostats
F—FRAZ v NOPFELZOEE

O Evaluating airflow turns and installing (or adjusting) air moving fans to increase
airflow turns
KIROBEEL (4 —2) ZHINEE 572012, K[OEERZ 7 L, 22588 7 7 > ik E
(E7ITHE) 45

O Adding insulation to walls nearest the excursions
) 5 £ T L2 TV VBE ~ D BT B DB N

Pharma Solutions Co.Ltd. PR S COfFIR 2 BREV L £ 97,
Pio7LT-Ya—ar XReit . R s
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O Upgrading temperature management system
BEEHY AT LAOT v 77—k

- Short excursions (e.g., single data point) that can be explained by a known event (e.g., a
door being opened) should be documented and explained on the test results or indicated in
the final test protocol
BEmo$g (Fx X, R7RRT bR L) IV PR —@AEbL (short
excursions) (21X, BH—F7 —2 KA ) 1%, BERAERICCEL LU CTRIT 50, Rolkatba
7'a k3 —VICEHE L R TR 5,

+ Short excursions as a result of explainable normal operations (opening of doors for access)
must be evaluated to determine whether these excursions are acceptable per (659) or if
they require mitigation strategies to bring them under control
SRR B HE (7 7 B A DD R OfER L L Tom—mmidhilt, 2
DB (659) (> THRFRETH 50>, XUTZN 5 ZHilE T < 72 OFEFHkIg

MULETH LD T 5 o RHE L 722U B 720 (must) o

8. COMPLETE REPORT FOR APPROVAL  #/ & D58k & /KGR

A protocol should be established according to the organization’s SOPs. The protocol
documents the plan, execution, and results of the mapping. The final protocol report should
include or reference the following components per the organization’s SOPs:

¥ (i) © SOP I~ T m b a— Lz TXETH D, £D7 1 ha—d, BE
~ v B 7O, T, MREXELT D, mEOT 0 b a—Lo@EEICE, £ 1
%) D SOP (ZH-> TU T OMKER ZZ O L0, BRI XETHD

+ Detailed map(s) with dimensions, ceiling heights, doors, product racking or storage areas,
heating and cooling units, fans, thermostat locations, and probe placements
SHE, KEmE. B WD v 7 EAMRE Y 7 mEEEE, KR, v—EX 8y
NONLE, e —T OFLE AR Lz, SRR (B, E 3R

« List of temperature monitoring devices, serial numbers, and placements
NEEE=4Y v 7H8E V)T AES, BLXORELT OV A

5

« Calibration certificates #Z FzFE] & ;

+ Temperature readouts highlighting readings within the temperature storage ranges

Pharma Solutions Co.Ltd. VP RS COMIR 2 BREWVE L £, Pharma-bie Futakami @
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TREILERPANIC S D & O, IEFZ I 82 i3 5208 ;

« List of deviations, if applicable, and resolutions
HLiZ4ET 5 T, L. EOfEROY X K

+ Executive summary to include the need for remediation, if applicable
HLEYET 5 ZI%, /2IE (remediation) DOMEEME (GRIE : OF ) 25T
TR T 4TI~ —

Approval of the study report guidelines should follow the organization’s procedures, to
include (as appropriate): study leader completing the report, quality and/or regulatory
personnel sign-off, and sign-off from the operation or business leader responsible for
storage operations. Protocol and final mapping documentation should be maintained per the
organization’s documentation retention procedures and applicable laws.

HEMEEDOTA BT A OA&GRIE, ¥ M) OFIEIIHEI ~ETHD, iz (&

L WMEFOET SELRAERMEE . WEHEYE KO IIHHIY RO S E O Y
AUHT ER), REEGEHRYTIEBE NI DR ADY —F—DW A 47 KR NE
INnd, 78 ba— LV ERORKRE~ Y B 7 o30EE, 2% () oGERETIE, KO
3% M9 5154 (applicable laws) (ZHE > CHERF T2 _R&TH 5,

9. FREQUENCY OF TEMPERATURE MAPPING iJE~ v &' 7 o G fiui i

After the execution of temperature mapping, a rationale should be developed to determine
when mapping should be repeated in the future. Some factors used to determine future
mapping may include seasonal considerations dependent upon the climate, governing laws,
the organization's SOPs, and change control. Change control is particularly important and
should consider changes to the storage area, to include:

B~y 7 OFEM%., FRRANATR, ~ v ZYERZ D IR RE D2 IRET 5 72O DRI A E
KT DMEN DD, SHO~ vy B T ERET HOOERE LTiE, Hill (climate) (A7
HEHIN BB, BEIES (governing laws) . K OVEEFEH/R ENEZ LD, ZREHIX

FICEHETHY . UTE2BORELGINCGT 2L L ER T O20LENDH D

+ Changes in air-handling equipment, to include but not limited to heating, air
conditioning, cooling, and ventilation ;
ZERABIEE DA (BE, 22, mA, #Xr 5, ZhIZRESND

Pharma Solutions Co.Ltd. VP RS COMIR 2 BREWVE L £, Pharma-bie Futakami @
AV U EC N & ~ L . . N
BTN VA2V XRARM s sch Y. MR RELICH AT I ABLTB Y T



USP (1079. 4) TEMPERATURE MAPPING FOR THE QUALIFICATION OF STORAGE AREAS Draft
{RE =Y 7 OBV O 7= DE~ v v 7 Page 21 of 22 pages

HOTIE R

« Structural modifications to storage areas, to include but not limited to expansion or
modification of storage areas, doors, passageways, and the addition or modification of
demising walls ;

REGITOMENEE, Zhiid, IRESIT. B, 8] OIGREIIEE, BLUT 3
T AV GLEORESR) OBMELIFEENGENDLD, ZNLETICREINLD
DTIXR,

+ Changes in operational equipment that could impact airflow, to include but not limited to
configuration of racking and/or storage areas, machinery that may impact airflow or heat,
or processes that may change airflow or thermal mass, such as an increase in personnel
in a work location
RIS A G2 D etz b OB OE T, T, WeRE KEROIR, &t
RPN A 52 DR D O D, I IRIRSCEBRICE A 52 DRt D dH 5 7
A ((EEHFTOANBMNZRE) BEENDH, ZHIETITRE S L2,

I

10. CONCLUSION # i

Temperature mapping can be an effective method to determine the temperature qualification
of drug storage areas and a part of an organization’s risk identification and mitigation tools.
This chapter provides basic guidelines; however, each organization needs to evaluate their
products, storage environments, risks, business needs, and applicable laws to determine if
additional requirements are necessary. The stability of drug products may be compromised,
impacting efficacy and expiry, as a result of storage outside of USP recommendations or
labeled temperature storage requirements. Temperature excursion may occur during normal
operations and the use of mean kinetic temperature (MKT) may be used to evaluate a short-
term excursion (as defined in (659)); however, MKT does not change the required
temperature storage ranges.

lE~ B 703, EREGORE ST OB 2 9~ 5 R GIETH D . AR
W) DOURATBRERCEEOTZODY —LO—HERVELHLOTHDH, ZOFETITIEARN
IRAA RTA &R Liehy, A () 131G, RERE, VA7, EVRRA=—X
MENDETZRHME L, BIMOBAERLEENE S a2l 5 %8R & 5, USP OENERRR
IREERIPHAN ORE OFER, EHRSOZEMNE b, ARMESLAZMIRIC BEA2 52 %W
REMEN B D, 1RO BB (temperature excursion) [ZIEHE OFETIEEZV 5 5L D THY .,
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EED ) FROIRE (MKT @ mean Kinetic temperature) % flV CAHEA o —i@ao AL ((659) T
EFR) HiHIT 2 2 &N TE 50, MKT IS ERREREGEEZZE T 55O THERU,
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