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Form-Fill-Seal (FFS) —An automated filling process, typically used for terminally sterilised products, which
constructs the primary container out of a continuous flat roll of packaging film while simultaneously
filling the formed container with product and sealing the filled containers in a continuous process.

FFS processes may utilize a single web system (where a single flat roll of film is wrapped around itself to
form a cavity), or a dual web system (where two flat rolls of film are brought together to form a cavity),
often with the aid of vacuum moulds or pressurised gases.

The formed cavity is filled, sealed and cut into sections.

Films typically consist of a polymeric material, polymeric coated foil or other suitable material.
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8.96 The conditions for FFS machines used for terminally sterilised products should comply with the
environmental requirements of paragraphs 8.3 and 8.4 of this Annex.

The conditions for FFS machines used in aseptic manufacture should comply with the environmental
requirements of paragraph 8.10 of this Annex.
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8.97 Contamination of the packaging films used in the FFS process should be minimized by appropriate
controls during component fabrication, supply and handling.

Due to the criticality of packaging films, procedures should be implemented to ensure that the films
supplied meet defined specifications and are of the appropriate quality, including material thickness and
strength, microbial and particulate contamination, integrity and artwork, as relevant.

The sampling frequency, the bioburden and, where applicable, endotoxin/pyrogen levels of packaging
films and associated components should be defined and controlled within the PQS and considered in the
CCs.
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8.98 Particular attention should be given to understanding and assessing the operation of the equipment,
including set-up, filling, sealing and cutting processes, so that critical process parameters are understood,

validated, controlled and monitored appropriately.

M

Ch. &%, 5%

M, 2& % ET 3% S 2H HUS oldistn @IIste ol £E Folste IR I8

al
E
mi7HE+E HAES| ofsl, AT, &2l U 2L E{YSHof SHrt.

2024-11-05(V00), K.M.Kim Ho[X| 3 /7 Knowledge Sharing of Bio-Support




MZ2 HE 1(Annex 1)0M2| Form-Fill-Seal(FFS) 2TAt&2?

Bio-Support

8.99 Any product contact gases, e.g. those used to inflate the container or used as a product overlay,
should be appropriately filtered, as close to the point of use as possible.
The quality of gases used and the effectiveness of gas filtration systems should be verified periodically

in accordance with paragraphs 6.18 and 6.19.
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8.100 The controls identified during qualification of FFS should be in alignment with the CCS. Aspects to
be considered include but are not limited to:
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i. determination of the boundaries of the critical zone, 1) 2 TFYo| ZAAM MHH

ii. environmental control and monitoring, both of the machine and the background in which it is placed,
2) B3 2| ¥ 2ZLUEEIAI 7[AI17E IXlE &8 2F0A)

iii. personnel gowning requirements, 3) =Ygl 749 @

iv. integrity testing of the product filling lines and filtration systems (as relevant),
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v. duration of the batch or filling campaign, 5) H=tte| == ST AL

vi. control of packaging films, including any requirements for film decontamination or sterilisation,
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vii. cleaning-in-place and sterilisation-in-place of equipment as necessary,
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viii. machine operation, settings and alarm management (as relevant).
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8.101 Critical process parameters for FFS should be determined during equipment qualification and

should include, but are not limited to:
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i. settings for uniform package dimensions and cutting in accordance with validated parameters;
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ii. setting, maintenance and monitoring of validated forming temperatures (including pre-heating and
cooling), forming times and pressures as relevant;
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iii. setting, maintenance and monitoring of validated sealing temperatures, sealing temperature
uniformity across the seal, sealing times and pressures as relevant;
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iv. environmental and product temperature; 4) 72 % K|

v. batch-specific testing of package seal strength and uniformity;
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vi. settings for correct filling volumes, speeds and uniformity;
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vii. settings for any additional printing (batch coding), embossing or debossing to ensure that unit
integrity is not compromised;
7) FRSl HHMES 2NBX 247 AP F7HHe

C| 2 A (debossing) &H

|El

EEM=C 2Y), AUE4(embossing) E&

viii. methods and parameters for integrity testing of filled containers (see paragraph 8.22).
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8.102 Appropriate procedures for the verification, monitoring and recording of FFS critical process

parameters and equipment operation should be applied during production.
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8.103 Operational procedures should describe how forming and sealing issues are detected and rectified.

Rejected units or sealing issues should be recorded and investigated.
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8.104 Appropriate maintenance procedures should be established based on risk, and include maintenance

and inspection plans for tooling critical to the effectiveness of unit sealing.
Any issues identified that indicate a potential product quality concern should be documented and

investigated.
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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.

HIO|@MZE ‘HEH QAL ZE 00| M| THEL{(Qur Partner)

HIO|2MZE = CH3o| MEL|Qt e “H|2Hlo| WRAHQ EctEa 0|4 MH|A(PharmaBio Value Chain

Collaboration Service)"E H|&dt1 UASLICE

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/
SAMWOO 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
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