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This post describes the main issues seen when freezers are used by pharmaceutical wholesalers

and provides an MHRA GDP inspectors’ view on possible ways to address them.

ZOFREL, HURE A EIR AR T L2 R SN D0 B Z k<, MHRADGDPA£%
EOWREND, ZILH~ORIT 5 HEZIERTH5HDTY,

Most of the problems seen with use of freezers also apply to refrigerators and I do not intend
repeating what has been written but refer the reader to the GDP Green Guide and the
inspectorate blog posts about refrigerators posted by MHRA GDP Senior Inspector Steve Todd.
What follows applies to pharmaceutical wholesalers; requirements specific to pharmaceutical
manufacturers or those involved with laboratories or clinical trials should refer to specific

MHRA inspectorate groups for advice.

MEREOMHH TR ONDEDZL <1, MIEE (refrigerators) CTHELRONDLBDTHD, ZOW
EIZ DWW CIEBEICE N T L D0 ®H Y . GDP Green Guide D#i# &, MHRA GDP O kA E3E
@ Steve Todd X3 Befg L7ZREFNELRY /O 7 a7 22 L TV AREIZHENLTWS LS DT,
I TIFYIRT Z LITER L TWRY, ZORFIEFRMLETCERICE S0 FHA R 6
DTH % ; EFEMLEEZES H 2 WITEERIBRICRE L 722K HIZ, MHRA B/ OMY 7 )L—
TDT KA ZAZRD HTZ,

Design considerations %5t CTOEEHEHE

When buying a new freezer the user should consider what it is to be used for and how they
intend using it. This may appear obvious but the use of freezers that are not fit for use and

unsuitable operating practices are regularly seen.

FLOWMBELBAT RIS, 22—V —XZn2MEA L, EORICHERT 03 2 5 LEN
b5, ZHIHARZ EICRZ L BENR S, HIETHAHBRICE LR2WHEEOFEH &, R
WO B DO EFMICA S Tn S,

The most common use of freezers by wholesalers is for storing and conditioning cold packs for

inclusion in passive transport containers and so [ have included some information below on this
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topic. Althoughy also be a need to store frozen medicinal products such as some vaccines,

although the range of medicines that require to be stored frozen is small.

HNFEEH (wholesalers) |2 & 2 M O fe b — 72 iR IT, SEIRIERSS (passive transport
containers : (FR¥E) H & DEIMNIC ARG HBEEZ Fi- R WA 25T L Bbh ) OFIZAND a2 —
JV R/Xw 7 (coldpacks) @, BREELEWMHAME L TOLDOTHD, TDI=H, FAUXZ OFLFOHIZLL
TOEIRESHDIFREZDHD TND, ZNHIEXTV I T DL RBRIEERLORIFILETH D
b LILRWA, WRT 5 2 ENERSN TV D EELOFHIT, DD TH 2,

The intended use will determine the extent to which a particular freezer design meets your
needs, or if any special measures need to be put in place. Consideration should be given to what
temperature range you require, with a diversity of freezer models being available that maintain a
variety of frozen temperatures.

Storage conditions for specific medicines may be found by reference to packaging details or the
Summary of Product Characteristics available from the manufacturers’ medicines regulatory

authority or from the manufacturer. Topics you may wish to consider are presented in Table 1.

HY L2 ML TEOREDRRIZRMEEDRFT B LETH L] BT Uil & O FeHl e H
BERLIETHLMNE D] ZRETDHTHA D, FRxREHIREOHER 2N TREZ . AT RE7R 4K
RMREDET NOHR T, HHFDBLERIBERHEE 5 200 EEZ L5 XETT,

B 5 RIS OB SRMIL, Xy — VRS (packaging details) <°,  [HLEZEZ (6032 24 )5

MH, HHWFELEEE D ATHKSD “Summary of Product Characteristics (8 4eE) ” &%
T D2 ETHDZ kD, BEPKLEELRDRERMEDO by B ZFIH T, RLITRLTHD
Do

Table 1 — Freezer types & 1 HUEEOTEE
Domestic refrigerator ice box (+ves) FERMET A ARy 72 (77 ADH)
* Readily available. AFNELTHD
* Relatively cheap. H R 2t T %

FR¥E : “refrigerator ice box” &%, Ry FOEGMREBETHAD L, BTk EA
NTEHRTHRABEOL > b D Thole (FDEESR) . < ITARO “i&
D £ 5 RJERE” Th Y LEIOKE AN FEP/KREKR T Yy M5, 72
B, ZZCTTA AR Y 7 AR EEWVIZIEESNTWDED, BERBAHTH D,
722 ZTO “Domestic” 1F, [HEH] OEKEEDNRD,

Domestic refrigerator ice box (-ves) FEAKET A ARy 7 A (A FADMH)

* Placing items in the ice compartment provides a false sense of security that items are
frozen in a controlled manner.
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K= (ice compartment (FRVE) : 7 A AR v 7 A LR UEHN?) 7/ N A R G
OV EEBINTZFETHH L] Lo, Eol-fEEREE X TLE D,

* The use of the refrigerator may compromise the ability of the ice compartment to

maintain temperature.
WEEOMHE ML, BEZRFFT 52 LI LT, KEOREANZ ERIZ D THA 5,

* The inherent disadvantages outweigh any advantage for use in GDP to the extent
that use of refrigerator ice boxes is not supported in any circumstance.
WIBREEDT A ARy 7 ZOFAD, W72 ZIRPLTH IR — F SNRNIE LI,
GDP TR 256 DOEADKREIZ, FlAZ EE->TLE D,

Domestic freezer (+ves) FEHBEE (77 ADih)
* Readily available. A F23%5 CTh 5
* Relatively cheap. [z i ¢ db %

Domestic freezer (-ves) FEHGEE (<A T ADIiH)

* Auto de-frost may cause unacceptably high temperature excursions.
HEIFEIRVIZED, FETERWEERWIREZENRAET LR H 5,

* Less able to control or maintain temperature within a narrow range.
PEWNHEIFHN T, WEZ S, E72I3MERr T 28 0ME< 72 D,

* Less robust construction may render it unsuitable for industrial use.
RGN TRV E | TEMBITITE S WA B 5,

Freezers specifically designed for the pharmaceutical industry (+ves)
RERTEMICFNCRGT SN 7 ) —F— (7T ZADih)

* More likely to maintain acceptable temperatures including during auto defrost
cycle. HEIFRHLY ¥ 7 b &, FFFILEZ MR 5 alaetEnm< e s,

+ Strong construction. L Je7e A

* Easy to clean and maintain. /G X OA T RS TH D Z &

+ Wider range of designs including temperature ranges and sizes.

REFFHAK Y A X2 BT, 2HERTIFA U RED

+ Larger range of features e.g. alarm, anti-tamper thermostat adjustment, lock,
integration with scientific software.
TI—b ASAPIEY—FERA Sy MREE, vy s BEHERY T U =T EORER
&L KRRV BERE,

* May be supported by a high standard service and maintenance package.
FAREDOY —EZ R MRE « Ry =V Ko THR—FINGHa01H 5,

l
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Freezers specifically designed for the pharmaceutical industry (-ves)
BOE TR ICRRNCERH SN 7 U — P — (A F A D)
* Some models are relatively expensive to purchase.

—HDOET NVTIEAT L ORI E M TH D,

* More likely to maintain acceptable temperatures including during auto defrost
cycle.

HENFRID A 7 b @), FFRIRE /R 2 WREME D & < R0 £77,

* More likely to maintain acceptable temperatures including

during auto defrost cycle.

Blast Freezer (+ves) 7 7 A 7 VU—#— (77 ADi)

WebD b D88 (Vv 7 HY)

TIARNT)—=W— (TTRALFT—) 1T, MALERLEZEFIHH - BHET 2829, )
BIERLA—— JbE. BMIERETHASNTVWET, 7I7ANFTI—Lvavy s 7 ) —F—

T, AT DEEHFNRZRY £,

TIARNFT—IE, KOCORRERAT D Z LN TE, 0~10CHI#E E TREBICMET L7200
B TT, TERETORWEEL —KITHRT 2 LT OB LoV IR E R 2 8 R[] Tl

L. BFEDOY AT ZEIL E7,

WXL CTyay 7 7 ) —W—ix, HEDREIL B Z | -20°CHiItE: £ Causmm - SUREET
D7 O T, W OGN mEE L b ERH TR TE 5720, FMOKRFLENR KT T

LES>DOZPIE, BEIARO R Z RS E T,
* Rapid freezing of cold packs.  ==—/L /3w 7 Ol b

* Blast freezers may reduce the temperature within a short period without causing
supercooling.
7T ART U =Y — (blast freezers) (T, WMADOFKZHEZ D L<,
JOWEME] (short period) T, HHEZIK T EHE5

Blast Freezer (-ves) TIRARTZY)—P— (v FRADMH)

 Expensive to purchase, only economical where high volume of standard cold
packs are used.
EABEH S BEENRMES Yy 7 2 REIEHT 25812074
RHFHITod D

Considerations of use  f#f Fn&EE=EE

Prior to use the freezer should be fully qualified in line with GDP qualification

requirements and the exercise documented both for small freezers, in which case
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qualification may be very simple, and large freezers installed by external specialists.

fERATNC, WL GDP FEZMFITIh > THRAICGRESN TV O LENDH Y | FEBEITHER
(R L/ NI R & | MO BEPIZIZ K - TRE S 5 RIS BIEDO @ 52OV T, £0
FERANBEDLEL SN TV DORERD D,

Installation of the freezer should include risk assessment of the impact of the installation,
e.g. effect of heat generation by the freezer on the surrounding area. Personnel should be
instructed on how to use the freezer, and there should be notification to staff who are

restricted from using it.

MEHEDOREIZIL, REOME (WHEIC L DESENEHICE 2 DB Y)Y O Y X5
iz GO NENDD, WCEBIIIHHEOMHFEZFE L, FHNHIR I TWD A
v ZIITEI T AVERNH D,

“ As with all equipment (including freezers and cold packs), don’t just rely on
qualification data from the marketing brochure or sales rep., make sure qualification fully
meets YOUR needs.”

T _ToE (MRS N Y 7 258T) LRI, ~—F T 473071y b
(marketing brochure) R EHYE NS OFHIT — Z 72D O TIER <. ZOFmN, B%
RO=— X %R L TWD Z e R Iz, |

Domestic freezers are unlikely to have adequate power to rapidly freeze cold packs from
room temperature but are designed for storage of ready-frozen product. This is shown in
figure 1 where a single 500mL water-filled plastic container took over 24 hours to reach
-18°C and in below in figure 3 where several packs took 7 days to reach acceptable

temperature.

FREAMBEEIL, | ORG/N Y 7 2 23R ICWm T 2 DIZ 5370 /37 — 21 2. TV % AIHE
PEE S . WHFEAORGZRET 2 L O ITRFF SN TS, 2T K 1 IRESNTE
V. 500mL DKZEANTZT T AF v 7558 1 D0 -18°C IZiET 5 E TIZ 24 KefLL LD
D, TOKR 3 Tix, B#EO Ay 7 BRHFRREICETHETIC 7 BFBKLETH -7,

A\l

{

DPECEREN T, HBTF SV, FSGOEERRED L O PI bio Futakami
eh D IR BEE LA T A E DIt harma-bio Futakami



WEEDOMHH (MHRA 7 v 2) Terry Madigan, 20 June 2017

Pharma Solutions Co.ltd.
Page 6 of 16 pages T s Kt

Passive System Fallures

Start Day 1 21:45 Freezing starts after -18°C reached Day 2 @

Groph 1h 30m 22225, 24h 40m laterl
; — - : S

Temperat

4 ' ~* Phase change 8 hours ' = '
i - @ approx. -0.5° - d 5

S500ml water-filled plastic contamer in domestic freezer C
o Seer|
& Copyright Fhamms Systems Inismetional (LK) Lid o

Figure 1 Freezing water-filled container in a domestic freezer (courtesy of Seer Pharma)

1 FEMGHE CONKLHEEROHLE  (Seer Pharmattd ZE = I L %)
Storage of medicines =KL DRTF

The range of medicines that require storage in a freezer is small, and storage equipment
most often seen are small freezers holding a small quantity of medicine. There is often a

temptation to use the same freezer for other purposes such as conditioning of cold packs.

MR CRE T 20N S 5 EHMOMRHIR TR, Kb L ALNHREBRFEITDREDE
B %1’%“‘“‘3‘ NRGIRIE Td 5, [Fl U o 2 (Rin Al OF 72 S oo HRJICHER L2 &
IBRTOENDL DL, R<HDBNDHZLETHD,

This increases risk to the stored medicines, as high temperature excursions are created
either by unconditioned cold packs loaded in bulk or by increased access to the freezer to
load or remove the cold packs.

LY, RESNTOWDLEEMLIIRT LU X708 RT 5, T, @Sy 7 DR
DEFERBICHAAENTZD . WSy 7 DFEZAZLIRY H L DT DI RIE~DT 7 & A
MRV T5Z LT, MIBEMA~DORBPELC LD THD

It is therefore recommended that freezers used for storing medicines are dedicated in use or

otherwise demonstrated to be not adversely affected by freezing cold packs. If the volume

DPECEREN T, HBTF SV, FSGOEERRED L O PI bio Futakami
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of frozen medicines is very small then the wholesaler should consider whether :

LIedo T, ESEMOREIEMNT 2mHMEL, FHObOZMMT 50, El2i3mi iy 7
DBGHE & DEFEN RN ENFFRESN TV D b OEHELE L £97, mEEELORPIEH I
Diangpt . HEEE IUT 2T 28 EN D5 ¢

1. it is worth either not holding those lines or
INOLDTA 2R LRV, £72iX

2. outsourcing the holding of cold chain medicines to a wholesaler better suited to

storing them.
TV FF = — VR ORE 2, RE I L7CHERER ICRFET S,

Some companies compromise by using dual refrigerator/freezer units. Although less
expensive and with a smaller footprint than separate units, if one unit becomes
nonfunctional then the both units are compromised.

In addition, if both units are served by a single compressor, then the ability of the
equipment to maintain temperature in one unit may affect its ability to maintain the other

unit. This may be a concern if

WX > L, WEE & HHRENE v MO 57225 (dual refrigerator/freezer units) % i 9%
ZETEBLTNWDEZALDD, ZORE, HlaDa=y FEeT2 L0 b2 CRERED
INSWS DR, Fhoa=y hBHEEEL <D L, WD =y FB3HEEL 72 < 7 5,
Bz, WiFoa=y "1 o0ar 7Ly —TEHLTWDLGEE, o=y NOIRE%
MERFT 28803, b — D=y NOREZHERFT 2R ICEEE 52 5 A[REMERH 5,
UL, RO XD RGAITBRE SN D AREERD D,

1. frozen medicines are stored and the refrigerator is in frequent use,
B L2 ERMARE L TR Y, 2 oW 2 MBI 2

2. if regular defrosting of the refrigerator occurs or
b L. WEER CES RN S5 HIE T

3. where the thermostat setting for one unit is adjusted.
ELHm1O0a=y hOP—FRL v bREN, HEINTHE,

It should also be appreciated that some domestic freezers may struggle to condition cold
packs in a practical timeframe due to having smaller compressors and fans and those with
automatic defrost may cause temperature excursions much higher than with some

pharmaceutical freezers.

F7. FREMAGEE (domestic freezers) DL, T T Loy —LT7 7 U/ NI NI, E
RN TR /Ny 7 ZET T2 ONEHEL WL OB H Y | Fi=, HENFEIY el & o
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The majority of frozen medicines require storage in the range of -150C to -200C, and the
responsibility is on the wholesaler to ensure they know what frozen temperature is required
for a particular product and that the freezer used can maintain this. Requirements to
temperature monitor and map freezers for storing medicines or conditioning cold packs are

the same as for refrigerators.

WHEFRMOFEE X —15C ~ —20C OHPACTHRETI2HLERH Y, £ LT, FrEORMIC
VBB HIRE ZHR L, T 20 HENE DREA MRS TX 5 2 & 2R+ 5 DI3HIF %
FHOBEMLTT, EELORELRD /Ny 7 OFPEIHEH T 5mHEOREEHR EIRE~ vy B
7 OEMIL, WIREOSE EFRITTT,

“Not all frozen medicines require storage at the same frozen temperature.”
“ETOMRESRME ., [F CmiLE THRE T 2 LT, 7

Conditioning of cold packs =R RNorDparssovra=ry

In order for cold packs to perform consistently several points need to be considered. The
first is to ensure that the correct type of pack is used as they are designed to maintain
different temperatures e.g. -800C, -150C, +50C, +250C.

This is brought about by the use of different phase change materials (PCM) which are

materials that change between liquid and solid phases at specific temperatures.

RISy 7 B HICHRESE D L0 ICT210F, W OO REBETHILNERDHD, £7,

FREOWE (Bl 21X, —80C, —15C, +5C, +25C) Z#HFRrS w2 Z ENMHKD L9 72,

ELWE A TORB Ry 7 IMEESNTND Z L 2HERTILERDH D, 2N, TNHOD
Ry 75, —80C, —15C, +5C, +25C7he L, SEIERIMELHERFT 5 L 2 ICaEI S
TNWH7=2DTh D,

ZID Ry 7%, FRE O TR & [EUROFIZELT Dk % 7R LA B (phase change

materials ; PCM) 27325 Z & T, FrEDIRE DREF 2 LEBLT 5,

One effect of this change in phase is that the pack maintains a stable temperature
throughout the change. A pack designed for -150C may therefore not be suitable for

maintaining +50C.

ZOMENDOHED 121, BAEDEZ > TWARIFIL. Z0s8y 7 BNEE LT IR E 2 HEEr
THZEThHD, o T. —15CHIZERFF SN/ Ny 71X, +5C OHEFFIZ 1L S 72V Al hE
MWRnd 5,
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The packs should be used in accordance with either the manufacturers’ instructions or the
conditions established through undertaking a qualification exercise. This is because all
packs are not the same, for example some packs designed to be conditioned within a
refrigerator may not be suitable for conditioning within a freezer, and some types are not

suitable for multiple freeze/thaw cycling.

TNHONy 7%, BIETTORR, XEE MR O FEE (qualification exercise) 4 i U CTHEST
SNTZFRMFIHW > THERTD2MERH D, ZHUL, BRTO/Ny 7 03[FE L TIREN O Th
Do BlZIX, ‘Aﬁﬁlﬁféﬂ*& (arFyva=rr) THEICH SNy 7 OHITiE, B
HIEN CHREET 2DICHEI 2N L ONRH Y, Fiz, HEEOHRE FREY A 7 S S v
1755,

When is a cold pack fully conditioned?
WHANA Yy I PREEBWZ AT 4V a =0 T ENBDIXARETH B 032

It is important to follow each manufacturer’s instructions as not all packs turn solid —
some are fully conditioned in a soft gel state. The following is therefore a generalization

and relates to packs that turn solid.

ETCONRy I NEFEDDITTIERND T, HEA =T —DRIZNE) ZENREETHDL—FD
HIZIZREICY 7 Y2 VORETa T o va=r 73 T0nHA Ry 7855, Lo
T, UToOiRiET—#iaThH, EEo72/Nv 7 (packs that turn solid.) WCETH2HDOTH D,

As illustrated in Figure 2, the cold pack is originally at room temperature (shown as “A”)
and quickly cools to approximately 50C. During this time the contents of the pack are
liquid and as it approaches 50C (shown as “B”) it enters the solidifying stage. Properties
of the cold pack mean that the contents solidify over a period of time until all the contents
are solid (“C”).

2 TR T L DICHEN Y 71E, BANTEIR ( TA) T“i‘%/%) T, <IN 5C FTHAH
Ihd, ZOM., /\/MDWM@ FIET, 5C IZE3< & ( [B) THR) EBEHEEREICA
Do ANy 7 OFRFEIZL Y . NEWITRRHIORGE & & b IZEEE L, 3~ TORNEW I [E A
(fcy) ienms,

Throughout this stage the temperature of the cold pack remains at approximately 5°C due
to the heat loss being associated with the change in form from liquid to solid rather than

causing a decrease in temperature.

ZOBEMEZE U T, WAy 7 OIREITR 50C OFETHLH0, Tk, BIELNEEK
Taal & O TIERL EIEP S EE~DREICEET 2006 TH S

{
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20°C
5 1
Temperature
-20°C -

A

Figure 2 shows the temperature of a cool pack designed for use at 5 celsius being

conditioned in a freezer operating at -20 celsius. The conditioning process can

be seen as having different stages.

X 2 1, B 5 ECHEHATIIICHEHINAEGE Ry 7 DOREAR, BEK —20°C THE
THMBETI T4 a=r T D12 L TWD, avT4a=rr7orn
ANZiE, SEIEREERLL EEBEZLND,

Once all the contents of the pack reach 5°C there is no option other than for further
freezing to cause a decrease in temperature (between “C” and “D”) referred to as
supercooling. If the pack becomes supercooled then it needs to be thawed to its stable
temperature (“C”) before use to prevent freezing medicines below the intended

temperature. Some packs may become damaged by supercooling.

RNy 7 ONEWINT T 5C IZETDHE, SOICHRELURELZ TS (Ic) & D) ©
%)u%:ﬁmﬁiﬁ<ﬁéo_n%g@ﬂ@wmm%>&@&oﬂy7#u%ﬂ 7o
e, BERUTZIRELLUT THADEET 2D A2[ 7ol RN ZE LR
(TCl1) T THRETILENDD, Ny 7IZL-oTiE, BHEANC L > THRET L HERD
D

Ideally the cold pack would be used at point C, before it gets colder than required and
where all contents are solid at 50C thereby giving it the longest period before the
contents thaw (“melt”). If the pack was not fully conditioned (e.g. only to half way
between “B” and “C”) it may fully melt in use despite appearing solid when first used. It

is therefore important to understand that checking if a cold pack is conditioned based

PBTREXEFHENT, THBT TSV, FROUIELREO L O Pharma-bio Futakami
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only on whether it feels solid is a false test of conditioning.

HARMICI, RSy 2013, MEREE XD IR R DA, T XTORNEYN 5 C T
BEURIC72 % C iR TEEH L. WEMRE ( E T 2] “melt”) 75 F TOHIMA, &b
<%, bRV INBERICArT 4y a=r ZTENTORWES (1Bl & ITc) o
WE TR E), BRUNICHER L& ZICEEICAZTH, FHPIZERICEIT T LE O lhetk
DD, LEEN-T, BBy 7N ars o vra=r 78RN T0DEnE I 0E, [BEIRORK
72 ISV THER T 52 L1, arT 4 v a=v IO T A NFIETHHZ L &
T 5 ENEETHD,

It should also be remembered that the packs freeze from the outside therefore the middle
may not be fully frozen even when the outside is solid; and likewise packs thaw from the
outside, so a supercooled pack may have the appearance of being at the desired
temperature but may still cool below intended temperature when placed in an insulated
container. The user should therefore be able to trace how long a specific pack has
undergone conditioning, and to prevent mixup between conditioned and unconditioned

packs.

Fio. RNy ZIISMU D EEET D728, SMAIDNE < TH R TERITHGE L TV RV ATEE
MRHHZELRIATEBMERD D ; RERIC, Ny ZIZIMUN SRR I NS 72D, \m
HRy ZIZEPIOREIZSH S L ORI T, WiEERICANL D & B UT2iRE X 0K
BEIZHADZERNDD, LIRS T, 2—HF—TRHEDO Xy 7N EDL HVOREE =2
TH4vamy T ENTENEE (FL—RX) L, arvTyrva=r 7 a8y s L, 2
VT4 a = EZRTHD RNy 7 ORE (mixup) IS BERD D,

Increasingly medicines are designed to be more thermo-stable, less vaccines are required
to be stored frozen. There is however still a risk to refrigerated medicines caused by
inadvertent freezing ref. Umit Kartoglu and Julie Milstien, Tools and approaches to
ensure quality of vaccines throughout the cold chain, Expert Rev. Vaccines 13(7), 843—
854 (2014)”

EHTFETEITALZEENEHL 2D X HICHFFEINTETEY, MBRGENLERT Y
FNF, D7l loTW0D, L LERnG, REEREMEICLDZETREZ 5, mifESK
S, VA BREEFELTWD,

3L : Umit Kartoglu and Julie Milstien, “Tools and approaches to ensure quality of vaccines
throughout the cold chain”, Expert Rev. Vaccines 13(7), 843—-854 (2014)”
(EFEIZU 7 HY :2025.03.17 77 & R)
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Passive System Failures
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Large quantity of water-filled ice packs in a domestic freezer on fast freeze C
e S Pharma”—
@ Copynight Pharma Sysfems International (UK) Ltd et ey

Figure 3 illustrates the extent of variation in conditioning ice packs in a domestic freezer. The
fast-freeze cycle takes the temperature below the standard freezer temperature (-18°C)
and can lead to supercooling. The data does not show if spread of data is due to

variation in individual ice packs, conditioning method or freezer loading.

B 3 1%, FEAGEBEICES T H2MROBAOFTEDOITL DX ORELZ R LT\ D, BT
WA 7 TIE, IREEEREG BREIRE (-18°C) L VKL< 220 | BB ENZ D203 5 "l REMEN
bo, ZOT—FTIE, T—FDIEXLOENMEx ORGH, EHE, ERITHEEDH
FOIELOXICED HEDONE I MITIREN TR,
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Preconditioning
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Storage
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\ Post-conditioning
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Commercial blast freezer
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© Copyright Pharma Systems International (UK) Ltd

Figure 4 Cold packs conditioned in a blast freezer (courtesy of Seer Pharma)
4 ZURMEE T Cold packs conditioned in a blast freezer (Seer Pharma 0 ZJE 12 X %)

Figure 4 illustrates rapid cooling and less extent of supercooling of cold packs conditioned
in a blast freezer and can be compared to the domestic freezer. The type of cold pack and
freezer loading method are not necessarily comparable to that used in figure 3; however the
main reason for the increased speed of cooling in the blast freezer is due to freezer design
and power, 11.5kW compared to the domestic freezer 85W.

4 4 1%, AEAHIE CHESNIAEIS Y 7 OAERAH L BAROREDIK F27 L TH
V. KEEARHE L OHEBNR AR Th D, BEI Sy 7 OFE & BHIE~OREZA AT (loading)
FiEE, BT LB 3 THASA TS SO LTI TE RV, 25sAHE © b HEE
WL 7p o= FRBHIE, WEHEORG LB (FEMAGHED 85W (25 LT 11.5kW) (2
5550 ThD,

Selecting the type of cold pack to use fEf 9 21-%/ %y 7 OFEFEDZERR

Apart from the temperature range, other considerations for selecting cold pack types
include:

IREEFREPHLISMT . RSy 7 OFHAZBRIRT HBRICE BT NS HHTKRDO L BY TH D -
* Length of time temperature is maintained for : IEE2HERF S /LD RO E &

* Ability to be used multiple times A=l T ATEE - EEAAIE ] ATRE

A\l
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* Resistance to supercooling ;AN k3 D ML ;
* Clear ability to determine when conditioning is compete and pack is ready for use

AT 4T a=yTRET L, Ny ZMERATRRICR T2 Z e &2T- ) LRI TE S

+ Ability to detect when the pack has thawed and needs to be replaced
Ry I FIRE I, BRRPPLE IR T 2 L 2R TE D

* Safety concerns regarding PCMs during leakage e.g. biohazard risk to user, lammability,
corrosiveness effect on packaging, ability to use with certain forms of transport e.g. air
freight
RREF D PCM (2B 524 EoE (B 2 —F—~DLEWFARfa®E, ki, a~o
ERIED R, MR L OREE Ok B T O/ O rTRENE)

* Ease of disposal or recycling
FEFD DT Y YA 7 N DEG M

* Cost effectiveness
B xF R

* Continuance of supply
Ihita Ofkfe

Use of cold packs fR#&4/3y 7 OfFE A
A few tips — #0700k v b

* Only use packs in the way defined by the manufacturer or qualification exercise

A =T —DOHET, LS IEFEMERER OB (qualification exercise) TIE D H AL/ F1ET

DA D,

* Prevent mix-up of conditioned and non-conditioned packs e.g. by numbering them or
managing how they are conditioned such as rotation of freezers used for conditioning

AT 4Ty TERNy I FREAYT 4 v a = TR D TV Wy 7 D
RIAZBE< T8, TNFNCE 2T 5, avrT o va=r ZIERAT HHEED 7 —
TovarRED, arFava=r S OGEEERT 5 T,

* If supercooling is a problem then consider conditioning the pack at the storage

temperature e.g. for a pack used at 5°C, condition in a refrigerator rather than in a
freezer

b L, WBEHNHEEE 250 THIUEL, Rin/y 7 2RERE THIET S Z LzRatsh
7z, BIZIE SCTHER SN D /Ny 7 O%E 1T, WEE TIX72R < MEE THRET 5,

- Prevent mix-up of different types of pack e.g. 0C and 5°C by either minimising the
BPRXERENT, ZHBT TSV, FUIELRREO L O , o
T 0. B BEE LTI TIAEEL BRI, Pharma-bio Futakam
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varieties of pack used or storing separately

BInBH AT DRy 7 (0CLESCHRE) OIRAZET-0IC, AT D8y 7 O i
NRIZHN 2 B D, BAICRET 5,

* Check the condition of pack for damage before each use

FEOFEMRNC,  (RiR) Ny 7 OREEZT = v 7T 5

« Store in clean conditions
7V — IR TIRET D

Figure 5 — Storage of cold packs in a small freezer. Note that some packs are wrapped in
paper (hygiene hazard), multiple types of pack are in use, and there is no indication of

how long individual packs have been conditioned for.

5 — /WEURHEE CTORMG /Sy 7 OREIRTE, —FO/ Sy 713 TaER TR (AL L
DfEkR) . RO Sy 7 PME SN TEY, lx DRy 73 EDL SV HI#
FENTVDNIIRIN TN RN I LIZEE SN,
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Figure 6 — Poor storage practice. Cold packs stored on the floor pose a hygiene hazard to
the patient. They also risk getting damaged leading to leaking of contents in storage or

in use that may corrode packaging, contaminate medicines or pose a handling risk

X6 — Rt/ Eae, KICHE SNRAFNTREIC L > THEE FofikEd 7259,
Fo, REPEIIMERAPICHEE L CTRRDNR., SENERE LY, ERLNHY
SN0, BN EOU RINELZDTEI R EH5,

Don’t miss the next post, sign up to be notified by email when a new post is published on
the Inspectorate blog.

WOFFRE B RE L2, EEHHDO 7 17 (Inspectorate blog) 28T LW EEFR AR S 472
EEWCA =N THEIMZZITID XIS TZS 0,

Access our guidance on good practice for information on the inspection process and
staying compliant.

HE T rt A LIEDNEFHERF (staying compliant) (2B 2 fFIZHOWTiE, FHex EEEH O
good practice Gl Ef#) (CBT 20 A X 2B ENiz0,
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