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BFS Technology is described in:
- Europe: EU-GMP Guide Annex 1, Chapter 26-27, since 1996
« USA: FDA Guidance for Industry - Aseptic Processing 2004

Appendix 2: Blow-Fill-Seal Technology
USP <1116> Microbiological Control and Monitoring of

Aseptic Processing Environment

China: China GMP Annex 1 Chapter 16 BFS
PDA Technical Report No 77: The Manufacture of Sterile

Pharmaceutical Products Using Blow-Fill-Seal Technology
Japan: Guidance for Industry - Sterile Drug Products

Produced by Aseptic Processing 2005 Chapter 20.2 BFS

World Wide: WHO good manufacturing practices for sterile pharmaceutical

products
WHO Technical Report Series, No. 961, 2011 Annex 6 Chapter 9
BFS
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1. Regulatory Aspects¥:EH 5

Europe: BEXM

EU-GMP Guideline Annex 1, Chapter 26 /Valid from
01.03.2009B% A GMP 74t fi {41, 26F/20094E3H 1 H AKX

USA: £H

FDA Guidance for Industry - Aseptic Processing

Appendix 2: Blow-Fill-Seal Technology /2004 2004USPE 8

U%:;%M%nggrafh_ ﬁc;}lga/pter < 1116>FDA T)V#E-F- T H AL B2 BRHR-
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1A. EU-GMP Guide Annex 1 Manufacture of Sterile Medicinal Products (chapter
26/27) BREGMPHUU MR 1 TR EL = M HIE (F26/27)

Blow/Fill/Seal units are purpose built machines in which, in one continuous operation,
Containers are formed...filled and then sealed.... Blow/Fill/Seal equipment used for

aseptic production... is fitted with an effective grade A air shower....installed in at least a
grade C environment, provided that grade A/B clothing is used...... Products which are
terminally sterilised.... should be installed in a Grade D area. ...Environment should comply
with the viable and non viable limits at rest and the viable limit only when in operation
R-E-BERASERE, ARER, FHRHDESETRNEEIINETRHEE.
RREHEAREFNREHEBRERE, FREELCHNEXEE, KM

AIBRE R M AREKER, WEMBAEDFIMEXEE . BN L

B ARV PR T R BRI 3T P PR | g
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1B. FDA

FDA Guideline Sterile Drug Products FDATLE = Mmig S

Produced by Aseptic Processing — Current Good Manufacturing Practice HLH
TZA--- BT GMPHTE

APPENDIX 2: BLOW-FILL- SEAL TECHNOLOGY

Blow-fill-seal (BFS) technology is an automated process by which containers are
formed, filled, and sealed in a continuous operation. This manufacturing technology
includes economies in container closure processing and reduced human
intervention and is often used for filling and packaging ophthalmics, respiratory care
products, and, less frequently, injectables....environment surrounding BFS machinery

should....meet Class 100.000 (ISO 8)...Air in the critical area should meet Class 100
(ISO 5) microbiological standards

pifF2: BFSHOM-H#EARE-EF 1 =& — 8k

BFSE AR Z TR AN 3. HHAE - GR& LIESSSRNHIIME LZUE. eases
I BE LR, T D AONIIT-9. & R P iR 2, PR B e IR I
TAFHER IS e BFSBra FIM ST KM AL 1077 F . H m XS ) 255 e SR N 2 Tl
AW bR



USA: USP <1116>

MICROBIOLOGICAL CONTROL AND MONITORING OF
ASEPTIC PROCESSING ENVIRONMENTS

« ADVANCED ASEPTIC TECHNOLOGIES

* Advanced aseptic technologies can be defined as those that do
not rely on the direct intervention of human operators during
Processing.

« At present, technologies such as isolators, blow/fill/seal, and
closed RABS (designs that are never opened during setup or
operation) may be considered advanced aseptic
technologies, provided that direct intervention by gowned
personnel is disallowed during processing.
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Overview Clean room

@)%IEH EI’J BARENR (el

)

Imits (in operation)

UsS >0.5um Active air | Settling Contact | Glove in
IZ’K B3 | Particles/m3 cfu/m3 platesin | platesin | cfu/plate
FhERctl | cfu/Plate | cfu/Plate | F£15
K VR | B
100 A EU at rest and us: 1 1
operation (US) 3,520
EU: <1 <1 <1 <1
10,000 7 B At rest EU: 3,520 US: 10 5
In operation EU/US: .
100,000 8 C Atrest EU: 352,000 | US: 100 50
In operation EU/US: .
————— 9 D Not defined EU: 200 100 50
Frg X

- 10



Definition Annex 1 EG-GMP/FDA Guidance Sterile Drug Products produced
by aseptic processing:

B X 1B B GMP/FDARE N
TH LEEFHNEBER L

Clean room classification of BFS-installations:

— R R R I g [B] U 1 R

TowE A Air shower : A/100

= N IREE: C/100.000

Only for Annex 1 EU GMP
2 K P without Air shower

ENHE: D (XEKEHGMPHRLN E )

- 11



* Microbiologicals and Particle limits must be fullfilled “at rest”
for the clean rooms

o DAZBUG AR IS Y19 o TR Al AR WD AR 1 R il 20K

* Microbiologicals limits must be fullfilled also ,,at
operation” Status (Particles limits are not valid)

o WAL R IBATIRAS N AU ZE PN R PR fil] 225K
CRL 0 PR 1) ZE R o R HY)

- 12



Gowning for Blow/Fill/Seal Installation

=EWEAETERER
EU us
A/B clothingA/BAX Ak: Aseptic, class 10,000:
Full suit, face mask, hood, Full suit, face mask, hood, goggles,

boots, sterile gloves
Sterile or sanitised suit

boots/shoe over covers, gloves

Suit should be sterile
T, Tk

No formal requirement for goggles 4 BRI, WA, BT, P HE,
No watches make up or jewellery g 7/ste, T4

AR, R, E, B cmRETE
RS

JCH

C:3

%ﬁé@i?‘ﬁ%ﬁﬂﬁ, P HBIEN
AMAEE TR B Al

Conclusion: Very similar requirements

Zie: EFMCIRER

- 13



Qualification / Validation Aspects
of BFS-Technology — What is
different between FDA and EU?



EU-GMP ANNEX 1 CHAPTER 27: BLOW /FILL / SEAL
TECHNOLOGY

... Because of this special technology particular attention
should be paid to, at least the following:

equipment design and qualification

validation and reproducibility of cleaning-in-place and
sterilization-in-place

background clean room environment in which the
equipment is located
operator training and clothing, and

Interventions in the critical zone of the equipment
including

- 15



FDA Guidance for Industry
“Sterile Drug Products Produced by Aseptic Processing”

Annex 2 Chapter B:

Advantages of BFS processing are known to include rapid
container closure processing and minimized aseptic
Interventions. However, only a properly functioning
process can realize these advantages. We recommend
affording special attention to setup, troubleshooting of
equipment, and related aseptic personnel procedures.
Equipment sterilization, media fills, polymer
extrusion/sterilization, product-plastic compatibility,
forming and sealing integrity, and unit weight variation
are among the key issues to address in validation and
qualification studies...

- 16



2. ENVIRONMENTAL CONTROLS
A1 4% 1l

Methods of ,,Monitoring®: 5%

- Measure of air velocity =< i &

- Measure of airborne contamination (active
sampling) &=~ EEins g (SRR

- Sedimentation platesyiiz

- Contact plates for surfaces and personnel
FH T2 AN 51 B2 i 4

- Particle counting kit

- 17



Clean room — Monitoringys 3 = Wi
Clean room concept for BFS-Systems: shuttling BFS £ 4 it 14 25 M &

Cleanroom
class C Area
under the
HEPA filter

EETHICH
yE X

Technical
AreadEEE X

Air shower

Air quality-

class A Area
Fill area

2SR
AL 1§ X

- 18
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BFS-Technology
Type 460 located in
clean room class C

Parison head for
Manufacturing
Endless-Tube/Parison
Dosing needles are

= cated in the Parison

Outlet and
Punching
Device

Moulds are mounted
on rotating chain,
therefore continuous
process

- 19
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Overview Table: Example Clean room Monitoring
— R = 25

Locations® | Method 5% Frequencys iz LimitZE R

Air shower Air velocity XiE Batch related End of | To be defined/Over-
23 5 phkk Production/ pressure should be
Air quality A/ WeeklyEr= s — | Presentfise L/ b4
100 HeU /2 RS

For shuttling | Air borne microorganism | Shiftwise/End of the | <1 cfu/cbm
machine only | (Sedimentation plate not | batch&—#tik

Rotary possible) = S A& &AL 7= B AR BT

machines (A REFHUTRESRD)

have no air Particle counting (non Continuous/End of max 3509/0bm
shower viable) the Batch in operation
class Al A G ZNCIN - Li=C I8 EEMIRGER

Contact/Swab platesi#a/ | End of Batchstigsi | < 1 cfu/25 cm?
PR

- 20
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Overview Table: Example Clean room Monitoring
—UR: R 2R

Locationf: 8 Method##: | Frequencysi® LimitzER
Cabin or under HEPA | Air velocity | Monthly To be defined/Overpressure
Filter C/100.000 G AL 45 A must be present to areas
FaMEEE AL TFHEPAT 3828 with lower/non clean room
T IEFIC/100,0004% <4 X level (10 — 15 Pascal) & %
5, Rtk (10-151H, JERHREKFE)
Air borne micro- | Shiftwise/End of Batch# | < 100 cfu/cbm active air sampling or
organismzZS 4% | —H#tk 50 cfu/settling plate 90mm /4 hours
BIEY 7E B2 AR BE < 100 cfu/>LJ5 KB 50cfu/90 &K 4%
JZYN:)
'F\)IOVL_ViIab'e - End of Batch No limits for operation EU-
article-coun .
W% CRAE Rk EEHR GMP/ 352.000/cbm at rest
FELRTORL ) HMABTENR, BAERI008ILTT
Inner area Machine cover/ Air Contact plates End of Batch To be defined 4 — 30 cfu/cm?
shower outer surfacei® & W&/ | WL 22 5= Y 4-30cfu/cm?

S ESIRE

- 21
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Overview Table: Example Clean room Monitoring
— R T E RN

SR X — I T
ZJ5, BEEREEN

LocationfZ B | Method 5% Frequency#i & LimitZE sk

Personnel Contact plates / After each Max.:

Clean room | Gloves Intervention in the 10 cfu/25 cm?

C/100.000 Bt/ FE critical area (C) under

B HEPA Filter including Puan
clean room

X

Contact plates
Overall

T A

After each
Intervention in the
critical area (C)under
HEPA Fllter including
clean room
monitoring

PSR X I — T T
ZJ5, BEERERN

Max 40 cfu/25 cm?

RANE:
40 cfu/25 cm?

- 22



2. Comparison of sterility assurance between

BFS and traditional aseptic filling

Advanced Aseptic Processing Definition

“An advanced aseptic process is one in which direct
Intervention with open product containers or
exposed product contact surfaces by operators
wearing conventional cleanroom garments is not

required and never permitted.”
Agalloco, Akers & Madsen, “What is Advanced Aseptic

Processing?”,Pharmaceutical Manufacturing, 2006.

- 23



3. Comparison of sterility assurance
between BFS- and traditional
aseptic filling

- Media-Fill as confirmation for the suitability of aseptic
filling

- BFS Association Questionnaire 2003 in cooperation
with PDA

- Questionnaire is comparable to PQRI Question.,
which was made after launch of FDA Dratft ,
Guideline on Aseptic Processing”

- 24



3. Comparison of sterility assurance between
BFS- and traditional aseptic filling

Table 1 Batchsize of Media Fills

PQRI BFS I0A
Amount of Media Fills 606 208
Amount of filled units/ Media Fill
< 10.000 61% 42%
> 10.000 39% 38%
> 50.000 ] 19%
> 100.000 - 1%

- 25



3. Comparison of sterility assurance between
BFS- and traditional aseptic filling

Diagramm 1 Ansatzgrdf3e der Chargen auf BFS-Anlagen

@ < 5.000

00 5.000 - 10.000

@ 10.000 -100.000

l 100.000 - 1.000.000
0 >1.000.000

- 26



3.Comparison of sterility assurance between
BFS- and traditional aseptic filling

Table 2 Contaminated Media Fills

PORI BFS IOA
Amount of Media-fills 606 208
% contaminated Media-fills 55 = 90p 2=0,9%

Amount contaminated units

1] 36 =66% | 2=100%

2] 3=6% -

3-5| 14 =26% -

>5| 1=2% -

- 27



3.Comparison of sterility assurance between
BFS- and traditional aseptic filling

Definition Amount contaminated units:

»+An isolated incident ( no trend ) in which one
contaminated unit beyond the 5.000 unit level may be
considered a random event”

PQRI Aseptic Processing Work Group, Final Report March 2003

Contaminated Media Fills

PQRI 34% with more than 1 contaminated Unit

BFS IOA 0% with more than 1 contaminated Unit

- 28



3. Comparison of sterility assurance between
BFS- and traditional aseptic filling

Summary:

o NoO Interventions in class A/B areas for BFS Technology during production and
at rest

o Equipment runs with a lot of Interventions out of the Clean room for Dark/White
separated machines (Remote Control)

o Integrated SIP / CIP / DIP Processes for high security during equipment
preparation

o Running of long filling times/big batches with BFS-Technology (up to one week
IS possible)

o Questionnaire shows shows low contamination rates 1/10 in comparison with
conventionell aseptic filling lines (like Isolators)

- 29
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