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Lyophilization — A physical-chemical drying process designed to remove solvents, by way of sublimation,
from both aqueous and non-aqueous systems, primarily to achieve product or material stability.
Lyophilization is synonymous to the term freeze-drying.
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Unidirectional airflow — An airflow moving in a single direction, in a robust and uniform manner, and at
sufficient speed, to reproducibly sweep particles away from the critical processing or testing area.
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8.121 Lyophilization is a critical process step and all activities that can affect the sterility of the product
or material need to be regarded as extensions of the aseptic processing of the sterilised product.

The lyophilization equipment and its processes should be designed to ensure that product or material
sterility is maintained during lyophilization by preventing microbial and particle contamination between
the filling of products for lyophilization, and completion of lyophilization process.

All control measures in place should be determined by the site’s CCS.

7t. SBU=E 2 SETAH0IH, HEOILL AXIXje] FFH0 IES 0” = A= BRE S22 D
HFe Fo HEo| =PE Aoz 7HFES|of ot

HESTES M2 SZEUx 30| ¢RSH7| MMX| DE= 3 DIEX 2HS X510 HF ==
Hxte| FdE / = oLt

XeE SEUxT 2H % 3¥S 2A8Hof ¢
e

e Hefof w2t AEx|o{oF Stk

2024-11-08(V00), K.M.Kim HO[X] 2 / 6 Knowledge Sharing of Bio-Support




MZE2 HE 1(Annex 1)0AM2| 5ZAHX(Lyophilization) & FAFEH2?

Bio-Support

8.122 The sterilisation of the lyophilizer and associated equipment (e.g. trays, vial support rings) should
be validated and the holding time between the sterilisation cycle and use appropriately challenged during
APS (see paragraph 9.33).

The lyophilizer should be sterilised regularly, based on system design.

Re-sterilisation should be performed following maintenance or cleaning.

Sterilised lyophilizers and associated equipment should be protected from contamination after
sterilisation.
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8.123 Lyophilizers and associated product transfer and loading/unloading areas should be designed to
minimize operator intervention as far as possible.

The frequency of lyophilizer sterilisation should be determined based on the design and risks related to
system contamination during use.

Lyophilizers that are manually loaded or unloaded with no barrier technology separation should be
sterilised before each load.

For lyophilizers loaded and unloaded by automated systems or protected by closed barrier systems, the

frequency of sterilisation should be justified and documented as part of the CCS.
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8.124 The integrity of the lyophilizer should be maintained following sterilisation and during
lyophilization.

The filter used to maintain lyophilizer integrity should be sterilised before each use of the system and its
integrity testing results should be part of the batch certification/release.

The frequency of vacuum/leak integrity testing of the chamber should be documented and the maximum

permitted leakage of air into the lyophilizer should be specified and checked at the start of every cycle.
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8.125 Lyophilization trays should be checked regularly to ensure that they are not misshapen or damaged.
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8.126 Points to consider for the design of loading (and unloading, where the lyophilized material is still

unsealed and exposed), include but are not limited to:

Hh. H2{(X 51, o= SEUXE SEO| ofHs| USEX| 21 =L
Ct&2 Zot| ofofl FotE|X| fbECh

rr

%) 24

(]
do
rot
k1
o
>
0t
rlo

i. The loading pattern within the lyophilizer should be specified and documented.
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ii. The transfer of partially closed containers to a lyophilizer should be undertaken under grade A
conditions at all times and handled in a manner designed to minimize direct operator intervention.
Technologies such as conveyor systems or portable transfer systems (e.g. clean air transfer carts, portable
unidirectional airflow workstations) should be used to ensure that the cleanliness of the system used to
transfer the partially closed containers is maintained.

Alternatively, where supported by validation, trays closed in grade A and not reopened whilst in the

grade B area may be used to protect partially stoppered vials (e.g. appropriately closed boxes).
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iii. Airflow patterns should not be adversely affected by transport devices and venting of the loading

zone.
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iv. Unsealed containers (such as partially stoppered vials) should be maintained under grade A conditions
and should normally be separated from operators by physical barrier technology or any other appropriate

measures.
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v. Where seating of the stoppers is not completed prior to opening the lyophilizer chamber, product

removed from the lyophilizer should remain under grade A conditions during subsequent handling.

2024-11-08(V00), K.M.Kim HO[X| 4 / 6 Knowledge Sharing of Bio-Support




ste?

ME2 EE 1(Annex 1)0A 2] EZ X (Lyophilization) 2TAFE27?

Bio-Support

2 2 SEUZIMAM H7Et HME2 ol

5) SZEUZX7| MH L Hof| 0Pt 2HS| HYEX]
NE|=Y S0l ASE =S |fXIsHof stoi.

vi. Utensils used during loading and unloading of the lyophilizer (e.g. trays, bags, placing devices,
tweezers) should be sterile.

6) SEUZ7[of Hx 5 3] Al AEElE 7|7(0l: Efo], H, EXIFH|, ©M)E B0} StCt

End of Document

2024-11-08(V00), K.M.Kim HO[X| 5/ 6 Knowledge Sharing of Bio-Support




MZE2 HE 1(Annex 1)0AM2| 5ZAHX(Lyophilization) & FAFEH2?

Bio-Support

CH3HII= No.1
GMP & Validation 284 71ME] HIO|2MIE

As of Jun 2024

E-_i?l(Turnkey)‘ GMPA|Z 2

gmeus | ad 24
HOISHEE NS aua EEM EELTENE P LR

244 1,197

w
~
N
fJ
g2
=

102

GMP & Validation Solution Consulting Services

We know what YOU need in the area of GMP & Validation,
We offer a full scope of GMP & Validation Solution Consulting Services.
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Tofflon Science and Technology Group ~~ https://global.capa-city.cn/

v Aseptic Drug Product(DP + Lyophilization) Production Line Equipment(Total Solution)

TOfron v' Clean Air Equipment(RABS, Isolator) for Production and QC Sterility Test

Tofflon Life Science ~~ https://www.tofflon-lifescience.com
v Biological Product(DS: USP & DSP)) + DP) Production Line Equipment(Total Solution)
v Clean Air Equipment(RABS, Isolator) for Production and QC Sterility Test

9.0 Shanghai IVEN Pharmatech Engineering Co., Ltd.~~ https://www.iven-pharma.com/
I/VEn ’9‘ v Aseptic Drug Product(DP+Lyophilization) Production Line Equipment(Total Solution)
v Clean Air Equipment(RABS, Isolator) for Production and QC Sterility Test

Vﬁ;&l Yichun Wonsen Intelligent Equipment Co., Ltd. ~~ http://www.wonsen.net/
v" OSD Production Line Equipment(Total Solution)

5@ Hangzhou Shengde Machinery Co., Ltd.(SED Pharma)~~ https://sedpharma.com/
B v Aseptic Filling Line Equipment / OSD Production Line Equipment

@® Shanghai Pharmaceutical Machinery Co., Ltd (SPM)~~ https://www.spm.so/
v Aseptic Filling Line Equipment / OSD Production Line Equipment

_QLWES International” | Lives International~~ https://lives-international.com/
SRMWOO S&T v GMP Validator/Data Logger for Thermal Validation

“H|2Hio| 2 WHEHQl ZEtE 0] AMH|A(PharmaBio Value Chain Collaboration Service)"S & 0{2{&£9|
HO[X} DELHQ @HIO|RMEELQ} SH A™sH BAIZM £ 522 : gmp@biosupport.co.kr

2024-11-08(V00), K.M.Kim HO[X| 6 / 6 Knowledge Sharing of Bio-Support



https://global.capa-city.cn/
https://www.tofflon-lifescience.com/
https://www.iven-pharma.com/
http://www.wonsen.net/
https://sedpharma.com/
https://www.spm.so/
https://lives-international.com/
mailto:gmp@biosupport.co.kr
mailto:gmp@biosupport.co.kr

