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1.0 Introduction
% 1.0 Z-N ¢

Blow-Fill-Seal (BFS) technology is the integration of plastic blow molding and aseptic filling on a single machine. The technology
has been used in manufacturing liquid pharmaceutical product since the 1960s. The final container is created within the machine
just prior to aseptic filling and hermetically sealed immediately after filling in one continuous, automated operation. It provides a
unique combination of flexibility in packaging design and enhanced sterility assurance and has been accepted worldwide for both
aseptic and terminally sterilized liquid products. BFS technology is currently used in more than 50 countries (1-4).

R-E-HBEAZKEEHREETHEREeE— M L. ZRA B0 L6055 NI k—E/ THRELGHFE. &
UINEBELTHERZMENRACE, ALEER M EENEREZEINATESH, "7 ERRITRENR
RN H RIS E S, FEHEREZELHEREKEWRE & s R-E-HRAH WA T502 4 EXR(1-4).

Considered “advanced aseptic processing,” BFS technology provides advantages over conventional filling when designing controls
for the processes. The advanced aseptic processing designation is supported by various experiments that challenged BFS systems
through contamination loading of both the surrounding environment and plastic components (5).

ZREFHLEWIZL”, R-E-HEAERTIEEHN, SEREXMRBRT RS . FHLTE P T ER7E &
SEI Y SCRF, X M0 ST e 3 3 B 14 IR A R B B UT S 4R R PR - R G2 £ BRER(5).

BFS processing offers a number of other advantages as well. It supports a simplified supply chain, which can result in a level of
quality and control of primary packaging materials (i.e., resin only) that is not practical in pre-formed (glass, plastic, etc.)
vial/stopper filling. And due to the rapid cool-down following container formation, biological and protein-based products can be
safely processed in BFS machines. The equipment supports single-dose container packaging with flexibility for frequent
changeover if short production runs are desired. BFS processing is also capable of incorporating pre-molded and pre-sterilized
components (inserts) in the basic container, such as silicone stoppers for parenteral applications and injection-molded tip/cap inserts
for metered drop control in multi-dose eye drop containers.

R-E-HITZARMT LA, EXRE LG aE, &b ZOT 66 L I TR A oy T MR B IR B VB R BV A &
EMREFE., ERF)-RARFOREER . FEETEEW K ERRAH, £k g Fiay = & w1 DU R-FE-H AL
ZaeWmT, ZREXFEANELGAR, WRFEEYPEF, TUAAMEERIEE. R-E-H T ZLEBH UL
ARFERENEFFEAE e EEAZ ST, fln, ATEANWERET, UWAATEZAERRAFHITEE TE
il B9 T4t %

1.1 Purpose
% 1.1 %-H8

The objective of this technical report is to provide recommendations specific to the operation of BFS technology for the
manufacture of sterile pharmaceuticals (e.g., ophthalmic, parenteral, and inhalation). The intent is to provide supplemental
information to assist the user with interpretation of international standards and regulatory guidance from the perspective of BFS
operations. Consideration is given to specific aspects of BFS operations not covered in published information.

ABFARENENEREL A THELH LG (B0, BEAE, FEHAESBOAB)R-E-HEANEZN, B
HERBENTEL, UHEA P NR-E-HEFENAZEBEETATEN BT R X0 E &+ AW & R-E-HFEN
BT EHATT %),

1.2 Scope
F 1.2 -

This technical report addresses considerations for BFS technology related to the installation and operation of the machinery and
evaluation of related materials and final product containers. Support areas, such as laboratory, solution compounding, gowning
airlocks, etc., are not considered specific to BFS and are not included within the scope of this document. This technical report is
intended as a guide for the pharmaceutical industry and is not meant to supplant or duplicate any existing regulatory guidance. The
content and views expressed in this technical report are the result of a consensus achieved by the members of the authorizing Task
Force and are not necessarily the views of the organizations they represent.

ABARE W R E I Z ZFBATH KB R-E-HBANE R, DR R AR A7 i B2 0T . 3 B 90U,
WEBE., FRER. EXAFE, TRAAR-E-HAEAN, BT ERAXHNTEEZIN. ARARE GHEEAFS
Tk eviE®E, ATERERRBEFATAA TN R ERE . ABARE T RLNA S EILZRA TR K 734 R
#HR, T—ERERAREWENL.
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1.3 BFS Process Outline
% 1.3 F-"R-VE-FH T Z M

BFS technology is a pharmaceutical primary packaging-filling process that combines three operations (container formation, filling,
and closure) that are typically performed separately in conventional filling operations. BFS containers are formed from an extruded
thermoplastic parison, filled with product, and then sealed in a continuous, integrated, highly automated operation. Originally
developed for use in other industries, BFS technology has been adapted for use in the manufacture of sterile pharmaceutical,
medical device, biological, and veterinary products. The two most common types of BFS machines are the shuttling machine (open
or cut parison) and the rotary machine (closed parison), which are both considered in this document. All steps of the BFS process
are conducted under highly classified conditions per current regulatory standards (1,2).

R-E-HEAZ ML NARERTZ, AL T FNBRBETAF LW =N RIE(EBEL K. BESTH).
R-E-HEBAGHAREERAT k., X wm, REUES, BEeNEE A MRETH. R-E-HEARKWATH
AT, ELEATAERA. EVEMR. £MF e 5847 RFE. R-E-HNMONPT A RF Lk 8 252 0
R F| IR LR e e KA (E R R IE), MBI EASFT TUE R, R-E-HITZWAA S R ZRE SR
ERTVEIAT AR 2 R AR EEAT (1,2)

In BFS processes, a thermoplastic polymer is used to form the primary container. Granulated polymer (plastic pellets) is supplied
by a closed pathway via vacuum transfer. The system feeds polymer pellets into a standard plastic hot melt extrusion process. In
the extrusion process, the polymer is heated to temperatures in excess of 170<C and subjected to pressures over 20,000 kPa (200
bar).

ER-E-HIZF, RAREERAMPRANAEET AL, FRRBEAER B EH AR AT ATER, 24
GHRENPRENAEER BRI 2 HTEY, BR AW A T170°C oG £, 774 % 20,000kPa(200bar)
PLEETE A1

The temperature, pressure, and encapsulation within the plastic in the extruder reduce the probability that any contaminants (such
as particulates, fungal and bacterial endospores, and endotoxins) may come in contact with the final filled product (6).

FHNFNERAWIEE. EAESERBRD TEMERMOER, B, BW. BEFHE. NEF)TRERLERT
ot B b B 7T BEAE(6)

The plastic polymer is extruded into one or more continuous plastic tubes called parisons. Sterile filtered air or other gases are
supplied through the extruder head at sufficient pressure to prevent the parisons from collapsing. The BFS process uses one of two
mechanical methods to form the container(s): 1) vacuum on the mold only; or 2) a blowing process in combination with vacuum
on the mold. Vacuum is employed with both methods to remove air around the container to aid in container formation. Containers
larger than 30 mL typically require the addition of blowing with sterile air to complete the container formation.

BRI EE—ANREANRARRNEEZERE . RE LIRS AR C R LR %y JE 77 38 33457 F ALkt
B, VABFiEBASFG., R-E-HITEZERAPMIM T EZ—HaEE: DRERE EAZ S 58 A LW EZHE 60K
BLZ. WM T EHRARAEZ R =2 EAENEAURGEED K. KT3ImLAERZEEFEALEZE LDRAR T KL
2 BT B o

During operations, the liquid formulation is supplied to the BFS system through a closed, sterile product pathway. The product
pathway in BFS is an inherently safe design. It is completely closed and all product-contact surfaces, including the tank, hoses,
filter housings, fill system, and filters (if provided, based on product specifications) are typically cleaned and sterilized in place
before production begins.

EHRETREY, BEFMNEIHAMTE R BEHEN 2 R-E-H A D, R-E-HWF @ E 2 —MHEANLT2R
it AT a%W, A aEMEE, GfF#. HF. TRETK. BERRAASHREWERE" &AL RH)EE £
KT Z R HATHRE 5 KA.

The most common dosing mechanism is time pressure dosing (TPD). Other acceptable dosing systems include pumps and positive

displacement systems. Upon completion of the dosing step, the top portion of the mold either closes (shuttle style) or rotates into
compression (rotary style) to seal the container(s) and complete the BFS process.

RENLHEZENHZHEZE. HCABEXHWEBRRAHEREENERA G, aRESRTAE, BEBTHH
oW a(ERRN) SRR 5 E(iR iR, U HE S 7 RR-E-H T 7,

The range of products that can be filled using BFS technology includes solutions, emulsions, suspensions, and low and high
viscosity products, such as gels, creams, and ointments.

AR R-E-HEAEXN T R EAEER, LK. RFRURMEEGEE > &, WKk, FH 508

—
=
=

Typical solutions can be processed with integrated sterile filtration. Suspensions, emulsions, and highly viscous products can be
processed with recirculation and without terminal filtration where a bulk sterilization process is implemented. In addition, BFS
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containers can be terminally sterilized by steam and other methods when required. Certain large molecule products cannot be sterile
filtered or terminally sterilized, however, thus aseptic transfer of the product to the BFS machine is required.

HAWBERFITUBTERGREFTEATAE, YEMLHTT RKELEN, BEER. LB EHEm e LR H
f/%ﬂiﬁﬂj’mﬁ A ERHATAE, W, R-E-HEZBEVUEFTFENBIRAREC T E#HTREAKREF. EEALTFZHT
B ITHRE LR RERE, ANFELT & LHEEE 2 R-E-H K.

BFS machine output (containers per hour) is dependent upon product and polymer physical characteristics, and container design.
The number of containers produced per cycle is only limited by the number of containers that can be formed by the mold. The
cycle time is dependent upon the product filling characteristics (e.g., viscosity, foaming) and the resin-dependent formation time
required in mold.

R -VE-E AL (/N BB BOR T e R e B AR B SR FMEFR T EN TSR ENX
BV DA ALY i by R B B R B IR o 18 I B[] B T B 7 B9 7 VB R A (B, R K/@)EU@%A R RE B T R e
IS
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2.0 Glossary of Terms
%20F-AE
Advanced Aseptic Process
FHLTWIZ

A process 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 (3).

TEREHASAHERZERANESERENTA” S EERRE” R ERTATLET RN LE).
Air Shower

ARG

A device fitted to a BFS machine which provides, at a minimum, a continuous flow of Grade A quality air supply over the filling
needles and the point-of-fill. The air shower is also known as a nozzle shroud in shuttle type machines.

RRER-E-HNMEWRE, TP EERALFER A EEDREARR R AR E LR Nk EEEZ A
W AR A T B E

Critical Processing Zone

R T LK,

The location within the aseptic processing area in which product and product contact surfaces are exposed to the environment. The
Critical Processing Zone is dependent upon machine design and includes, but is not necessarily limited to, the parison extrusion
and cutting area, mold transfer area, air shower, and point-of-fill.

GFRETLREAN = HUR T R ATEEANTENEE., 20T LERICETARL T, AEETRTFR
V5B R B, ABHKE. KL REE .

Dynamic (in operation)

A (FAEF)
BFS machine line fully operational and filling, with the number of allowed operating personnel present as during normal running
conditions.
R-E-HIWAE~ L2 HETHEX, EEFETHFHGT, IHFE—ZHEWEEAR.
Mandrel
N

Specialized filling needles on certain BFS machines which also act to form the container.
— WR-E-H WA R T R AL B R PR VB R RO

Parison

Ll

The “tube” of polymer extruded by the BFS machine from which the containers are formed.
B Y Ak B B PR -VE-H LB R A g

Static (at rest)

A (R L)

BFS machine line with conveyor belts at rest but with air shower and room ventilation in operation, extruder (heated, not running)
and mold carriage in standby. No operating personnel present (1,2).

R-E-H AL A S AR, ERMKS F ] REZATE, FrEA R, ERS ) H EEEEEFIRES. T
BIEARL2),

Zone of Protection/Machine Shroud
BRI AR E

A system fitted to a BFS machine to direct a flow of HEPA-filtered air over the Critical Processing Zone of the machine.
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RRER-E-HIM LA -2 %, ATHERTREESTIRZZIIABANRE <5 T LXK,

2.1 Abbreviations

£21F-%5E

BFS

CIP

CClI

EtOH

HDPE

LDPE

LVP

PP

QbD

SIP

SVP

WFI

Full document details: PDA TR 77 2017

Blow-Fill-Seal

o - -2
Clean-in-place

R I

Container closure integrity
EEEHEEY

Ethyl Alcohol

L8

High density polyethylene
B RS

Low density polyethylene
WEERCE

Large volume parenteral
K22 EA A
Polypropylene

R

Quiality by Design
& R TRt
Sterilization-in-place
L KH

Small volume parenteral
/N E A
Water-for-Injection

VE SR K
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3.0 BFS Equipment
% 3.0 F-R-E-HIX A

For both shuttle and rotary type BFS machines, the filling mandrels are typically cleaned prior to use with a clean-in-place (CIP)
process followed by sterilization-in-place (SIP). The filling environment is maintained under Grade A conditions with HEPA- or
sterile-filtered overpressure air (2).

3 K 5 A TRk AL, V0B EH E  RRE RORE TERATIEE, MERAELARE. A
SR IEE, RE WG A AR R R EIAR ().

3.1 Shuttle Type Machines (Open Parison Process)
% 3.1 F-ER AR AR TY)

In an open parison process, a parison is continuously formed through the plastic extrusion process. A downward flow of sterile
filtered air (parison support air) is passed through the parison to prevent the molten plastic tube from collapsing. Other gases (e.g.,
inert gases) can be substituted for the process air during the BFS process. The two halves of a mold close around the parison to
form the body of the container. Simultaneously, the newly formed container in the mold is cut free from the parison by a “knife.”
Vacuum is then applied to the mold to begin container formation and continues until formation is completed. Figure 3.1-1 illustrates
an open parison BFS process.

EFRABAT LY, BERBUFEIZEEWRAT., RETREZAEAEXEZ )W E TRITESE, DFIER
RERERME, ZeRRWm, BEARK)TUER-E-HIZFREILEZA. EENHIELAR, UPREENE
wo FIMH, EATHHANESRAL T NBEARFTE K. REHEEZWlEmEERL LT EEW KA REEE
TR o BI3L-1ULEA T — My B IR R -E-H T 7,

Step 1 Parison positioning

Step 2 Filling mandrel/nozzle insertion and container
formation

% Eamo/mEEAN, 2ERE
Step 3 Container filling with product
B0 BEERT

Step 4 Sealing

FWF: FH

Step 5 Container release

FHY: BRES
Figure3.1-1Diagrammatic Representation of the Open Parison BFS Process

A13.1-1: FTFAAB RN K-E-HIZHESTEHE

Once formed, the mold is rapidly transferred (shuttled) a short distance from beneath the parison head into the filling position
(Figure 3.1-1, Step 1). This transfer typically takes less than one second. The filling mandrel (filling nozzle) is lowered into the
plastic tube. At this point, sterile filtered air is supplied to complete container formation, if necessary (blowing step; Figure 3.1-1,
Step 2). Subsequently, the container is filled with a metered volume of the product (Figure 3.1-1, Step 3). During the liquid fill,
headspace gas is displaced from within the container, either through the mandrel or directly to the ambient atmosphere, depending
on container configuration. The filling mandrel is then raised and the upper section of the mold (head/seal mold) is closed,
hermetically sealing and automatically forming the still-hot plastic above the main mold (Figure 3.1-1, Step 4). The entire mold
assembly then opens, releasing the formed, filled, and sealed container (Figure 3.1-1, Step 5).

— Bk, BAENBILT rREES(EL)IEXCEERLL F—F) REBREFELI Do, ERQ
HOEXFR) TR BEME T, Wi, wALE, RERELRNZAUZRESNY A(RES R, K311, £=¥).
WefE, BatERTTEIEMRNTE(EILL, F=F). EREERSNE, MZAREESNEY, S(&2 BT 0HK
HEEINEAR, RAETESWRE, ABHERT MR, EAWEMCLH/IEHBEL) AR, THF A MEZE
A EWRAANER(E3L-L, FWP), A, BMEEAGTIT, BRUAWN., BXNFCLTHNES(E3LL, &
),

Containers can be discharged from the machine as single containers, “packs” of several containers, or strips of multiple containers,

depending on product requirements. After discharge, containers are mechanically deflashed (i.e., plastic waste removed) and
separated. Deflashing typically occurs directly after discharge of the container. The deflashing unit can be placed in the clean room,
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directly connected to the mold, or placed outside the clean room in the packaging area, just downstream of the BFS filling process,
to minimize the potential for particulate generation in the cleanroom. This may depend on the resin type used and container design.
Deflashing can be done in the cleanroom, if desired, because the container is already closed. BFS is a continuous process with one
complete cycle typically completed within 10-20 seconds, depending on container design and fill-volume.

WEFmER, ZeTUEANEANEE, INMEEN—4H", BENMZELNINEHE. KRG, ZHEHTIRE
H(EN, ZHREREIALE. BEEESHEEEEH#TLYL. BAETITURBEEEFEFY, EHERIBEL, &
FHEEEFENTNERRR, RER-E-HERTZH TR, URERDESEZF T EFAE T . X ER
RTERAOMBERREZERIT. AAZECEER, wRFE, TUAEZFEFRTCH ., R-E-HE- N EHEETT,
— AT BRI E E10-2000 N Tk, AABRTZEERITURERE,

Product buffer tank
= i &

«— &

Granulate feeder
BB
Sterile support air

R XS R

QN NN NN N NN

Fill needle (Mandrel) \
E 2% A Sk (00 H)
Resin extruder with screw
4 R 42 e $F
v

Parison head (Parison)

AR K (BLAR)

Figure 3.2-1 Rotary BFS Machine Schematic

Bl F3.2-1: e A R-E-Hird REE

3.2 Rotary Filling Machines (Closed Parison Process)
% 3.2 W-he B RAMCE AR T )

BFS technology can also be applied to an operation using a rotary system in which the containers are formed using a closed parison
process. The forming, filling, and sealing of the containers in the closed parison process is identical to the open parison process,
except that there is no parison cutting between each BFS cycle. Rather, the containers emerge in a continuous ribbon and are
separated after being discharged from the machine. In the closed parison process, the possibility of environmental contamination
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Is markedly reduced. Each mold set on the chain closes on the parison, sealing the previous container and forming a new container.

R-E-HBONT N B e R RET, ZASTHESRATANERTZ, EFARRXRTZF, ZENEL.
BXR, BFHETHRABEATZMHRE, REEFMR-E-HEFRZ AL FERERTE ML, £68HIAEESHERTF,
AEAMNBHEELE, EHANERTZF, FFETRNTREADEMR. S5 LLNEMAREAR RS, FH
B — BB R — A FH B

Rotary BFS machines use multiple matched mold sets affixed to two chains that move in continuous mirrored, counter-rotating
loops. With rotary technology, the filling mandrels pass directly through the extruder head, as illustrated in Figure 3.2.1. During
cleaning and sterilization, the filling mandrels are retracted back into the extruder head.

REAR-E-HNSEH LN LENELER AR L L, IR ELACEENRAR MREEE FH., B
R, EROHMEAFEBRILG WAL, wE321Hr. EFEMRKEHE, #ET 0545 B 2 5 B AL,

For both shuttle and rotary type BFS machines, the filling mandrels are typically cleaned prior to use with a clean-in-place (CIP)
process followed by sterilization-in-place (SIP). The filling environment is maintained under Grade A conditions with HEPA- or
sterile-filtered overpressure air (2).

X TR G e AR LS, WO E R R AR TR AT, BT EARE. EAEK
SRR I T IR AR R R R TR (D).

The extruder forms a continuous single oval parison which is fed into the rotating mold mechanism. The molds and chain move at
the same speed as the extruded plastic parison. Sterile filtered air or other gas under positive pressure is passed into the parison to
prevent it from collapsing. As the mold sets rotate, they close around the parison tube to form new container bodies and seal off
the preceding set of molded containers. The containers are formed within the mold through vacuum only. This process is illustrated
in Figure 3.2-2.

Br AU A 2 SR A B AR, S 32 B R 4 B AL o o B L 54 4 DL 5 B B ST AR B S
EEARE RS SRETRENAIL, LG REG. SR n, LE AT A L A8 2 R T
HE A EE. FRANASRAEANFR. it E32-26 .

To protect the product from the heat present in the extruder head, each filling mandrel is enclosed within a double-walled cooling
jacket. In production, the filling is performed immediately after the container is formed. During liquid filling, the headspace gas
within the container is displaced back into the enclosed parison area. The containers are then discharged from the machine in a
continuous strip or ribbon. Typically, the ribbon of containers is then mechanically deflashed and separated outside the filling
room, according to sterile processing guidance (2). A single molding and filling cycle (step) takes approximately three to four
seconds to complete.

ATRPF DB BANLNEENRBINTH, EOEECHHAETRANE S, EAFY, EREWREL
BUMAT S, AR, BN TR A SR A A AR KR . R DAL DL S e
Gl. REAWTLES, B%REEHESTIREDHEELEZNINIEQ. 2R SELEERSR)EE
K4 Z B\ W R4 B R A

3.3 Additional Applications
FI33T-AENA

Open parison BFS machine designs can accommodate insertion of secondary components, such as needles, rubber stoppers, and
controlled-drop inserts, before the container is sealed. Any such components should be sterilized using a validated process prior to
aseptic transfer into the BFS machine through a decontaminated isolator. Bags containing the sterile secondary components need
to be decontaminated using a qualified process as they are transferred into the isolator.

TFAAAR-E-HNBF XTI UE R ST HZMERNEANE Z#, flar, . BRE. REEREE. £@E14
WIa S & LW B R-E-HIE 2w, REALTRIENFENEMLERAr#TKE, AAEFIREEY, &8
TWE AR THEFEEALTHINT 2 HATEN,

A variation of the shuttle type machine partitions the filling step from the surrounding environment; blowing and filling activities
take place at two separate stations. This machine variation has multiple molds rotating on a horizontal plane.

EEAREH A —MEIKR, HERSREHABENFELIT. KA AERAT A8y THIEEAT, IMHREHEE
AEMER—ACFERENER,

Some BFS machines also have co-extrusion capability, which enables production of a multi-layer container to provide particular
barrier properties according to the application (e.g., to minimize vapor loss or prevent gas ingress).

— LR E-HNBLEFRGES, AR UEF S ZREEURE AR MR R (Fl 2, B RABKBIG
1SR BEN).

A reciprocating single-mold variation, based on the closed parison rotary technology, also exists. Reciprocating BFS machines use
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a single, vertically reciprocating, matched mold set to produce a continuous ribbon of finished product.

CHEETEHARERANEEREELE, FEXAR-E-HNBEA N EF AW ERER, ke~ ESH
JR 6 o

Additionally, BFS machines can be adapted to accommodate heat-sensitive products (e.g., proteins, vaccines, biologics, and other
large molecules). Process variables can be modified to ensure that there is no degradation of the product, such as modifying the
chilled water loop and controlling the product temperature (chilling) prior to and after filling. Machine parameters can also be
adjusted, including modification of fill systems, to provide additional cooling.

Mo, R-VE-HALE T DU T HREUT @ (Flw, B, BE. EME&E5E AL T). TUBRITZEE, U#H
RREF R T, B, EERZINEZEERARKETAE T RiRE (RN LESRLTUEE, GfFE
EKERAGER, URBF SR

Moldmg Seahng
A - A

Start Filling
T 46

Sealing-Molding
TR

Sealing Filling
w4 s

Figure 3.2-2 BFS Process Detail for Rotary Machines
Bl Fr3.2-2: fe A K-E-HAM T Z 4
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4.0 Benefits & Special Considerations of BFS Technology

Properly designed and controlled BFS technology operations can offer advantages over conventional aseptic processing and filling
operations, as outlined in Section 4.1. However, implementation of BFS operations requires a comprehensive assessment and
understanding of the process to ensure manufacturing compatibility with BFS technology. These considerations are presented in
Section 4.2,

WRALT TR, I it fods il By k- - ﬁ&ﬁtﬁ%f’?“fu%sﬁwﬁ?%%/u%iia HERERENR R AT, ZHEX
E-HBEFEFEN L ZHT W IPESEM, URARFESR-E-HEANRE L, ZEFRILFL2T,

4.1 Benefits
%41 F-h A

1. Duration of exposed product and container: In the BFS process, the final container is formed immediately prior to filling,
filled, and sealed in a continuous operation, typically exposing the open container for a relatively short duration of less than
10 seconds. The resulting benefit may be a risk reduction for viable microbial and foreign particle contamination of product.

Fnu ERGBFERE: AR E-HNT LT, BHEWRERERER. TH, DRESWEE, BEITTRE
R BRE AR, D108, ?%E?F“T&T?ﬁké%%‘ %ﬁfzuuﬁ%’%é’ﬂﬁk@o

2. Container processing: The risk of foreign particle generation during production, processing, packaging, and
storage/transport of glass vials and rubber stoppers are reduced due to the direct nature of BFS technology container
formation and sealing process. In addition, since the final container is formed just prior to filling, procedures for line
clearance are simplified.

ZRENAE: ATR-E-HEALZSWREEH T 2R, BRTHBRERRELS, T, €k, KEFE
#EFA LRI 2NN, 74, BTESVREEEEFERX, LT EZEF,

3. Level of automation: BFS machines are highly automated, reducing the number of operations and personnel required. The
reduction of personnel and interventions reduces the potential for human error and contamination risks resulting from
human intervention.

B AT : R-E-HAMERE A, BRTBEESHFRVARKE. BOARETHRERT A R4
REARTIF BT RN

4, Machinery design: BFS machines can be designed with air management configurations (e.g., critical fill-zone area shrouded
under a continuous flow of positive-pressure, sterile filtered air), thus minimizing the impact and risks posed by human
intervention. After any critical intervention, the product pathway is steam sterilized-in-place before aseptic filling is
resumed.

WERXI: R-E-HARTUREZREEWw, RAFSHNEEARELRE AEEABERRKR), RHERDT
HTARTHHEARNT RGN, EXRBTIZE, TWEXRZE, X/~ &#EEHHZRELKE,

5. Manufacturing space: BFS process design allows for reduced space requirements since the critical fill zone resides within
the BFS machine. The BFS process does not require washing, depyrogenation, cooling, accumulation, filling, stoppering,
or capping stations.

R BT REER Dﬂmﬁﬁﬂk E-HREARN, R-B-HIZRUTERTHZHER, R-BE-HIZLE
KB, BRRGE., B, HAE, EE, WESRILEMLE.

6. Material supply chain: BFS reduces the number of suppliers and logistics of material supply, for primary packaging raw
materials, and it provides added controls. For BFS, the resin supplier is the only primary packaging raw material vendor in
the supply chain for the container formed in the BFS process.

WOROERLEE: AT RNERER, R-E-HERT HEARE SRR, FEEMT FNES . X TR
VE-H, FRE UL R R R -VE-H T A A B B R — R R B AL R Y B R R

4.2 Special Considerations
F 42 F-HRHRF R

1. Processing temperature: Containers are formed at elevated temperatures. Product temperature sensitivity should be
considered when designing the process. Process parameters and equipment may be required to minimize high temperature
Impact to the product.

TZRE: ZafmE TR, EX T IZHANGEEEL RS GNREMKRNE., TZE5HE 5% 4N 1ZMEKE RS
P on 5
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2 Container material permeability: Plastics used to form BFS containers may be permeable to gas or moisture. Product
stability should be considered when selecting and designing the packaging. Package design, including the use of secondary
pouching (i.e., foil pouches) may be considered to reduce the potential for moisture loss or oxygen ingress to the product.
Selection of secondary packaging materials (e.g., labels, overwrap) and the potential volatile compounds from
packaging/shipping materials must also be considered due to the semi-permeability of some BFS containers.

WERMBGENE: AT RR-E-JHEENERTRESEZA RIS, ERITHEAFCXHFELT R RRE K,
BERRT, OEEAE _REAXPNREER) T FEL RERBERKIMEALERENT @, BT — LR-VE-H
BHRNFLENE, TEREF_EARMBWI 0, &, MER)WEE, KRB ERREHE TR HEAETE
R4 o

3. Particulate generation: Historical batch data has shown there is less impact on the final BFS processed product from
nonviable particulates as compared to products filled in glass containers (e.g., glass fragments from chipping, vials open

prior to the filling point, etc.) (7). However, management of nonviable particulate generation in BFS processes (Section
6.8.8) should still be considered.

RFFEE: FEMEBIERE, SEWNEASE XN RALKRMGwn, FIEFIBEE ., EE S Z B/,
H] WAL F A R AR -2 R A ENT), B, HAREELERR-E-HTIZ P A LR FAEEE,

4. Non-unidirectional air flow: Airflow within the BFS machine environment may be not be unidirectional in some areas due
to the nature of the process. Airflow patterns are affected by thermal currents and equipment operation, and should be

considered during cleanroom design and installation. Performance of smoke studies can be useful in evaluation of the
design.

FEMEG: E—EXE, @TIZHAR, R-E-HIRIEAWERTETEL L. XRANEGREEEN
P, EEEFERITSEREFERAMME. WERRE RS TRITHWIFNREF B .

5. Hydraulic and cooling systems: Systems designed to operate equipment and control container formation (i.e., mold)
temperature may be in relatively close proximity to the filling operation. Procedural and equipment design controls for

hydraulic and cooling systems within the BFS machine (proper preventative maintenance and functional verification)
should be considered to prevent potential particulate or water droplet contamination.

BMESRHARG: WITHATHRERE SERESERE(Flam, RE)aEN AR SERREEN IS, 25 RR-E
-HRENMATREFRANETFHERERITER(E LRI ELEF 5 #IE), & TP 8 £ R T 3K HE
6. Visual inspection: Formed plastic containers may be partially translucent and therefore difficult to inspect for particles in

product. Material selection and product characteristics may present challenges for visual inspection of production and media
filled samples, particularly for parenteral products (e.g., resin clarity/color, suspension products).

i RAHEREETRIALEN, BRTEFRES B NMBT. WRGRERFBHUA TR FEA
LWEHE, AREEMAFBNEREST R, HEEREIME. RENL”5).

7. Process line condensate: High cleanroom humidity in combination with low temperature cooling water may have the
potential to cause condensation in areas close to the filling zone. Process design and facility environment control, as well
as use of insulation and process line covering, should be part of the design qualification for a BFS process.

RN SRR SR AN ARE, BTSRRI RRAENL . KE-H TERHRAES
BRI EW SRR A, HERREUEAFLE S,

8. Resin bioburden: Potential of polymer contamination due to inappropriate handling and/or storage should be considered.
Resin should be stored in a controlled (temperature, humidity, and security) area.

HAEEM G FEZRENG SOAE, F/K, FHEFRORSWBAT L. ME A EFEEER KR,
BE. ZEeM%E).
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5.0 Design

% 5.0 1%t

5.1 Product Design

% 5.0 -7 Bt

5.1.1 Aseptic Processing versus Terminal Sterilization

FSIIDNF-TEHIZSHAKE

Sterile drug products are routinely manufactured by aseptic processing with BFS technology. While it is generally recognized that
the preferred method for the preparation of sterile products is terminal sterilization in the final container, the ability to terminally
sterilize a product depends upon the stability of the product formulation. When the product cannot be subjected to terminal
sterilization, as proven by product development studies, acceptable sterile manufacturing alternatives such as bulk sterilization or
advanced aseptic processing (with or without filtration, depending on the material) should be considered. Advanced aseptic
processing using current BFS technology can be considered if:

W-E-HEABEALE LA ELE SR, BRALRINRE, ATHELHSE SR E T ERERLEB TN &
KAKHE, BERFRHIATHREAKRKFNGEATAT Gl ANEESR, Y& EFREHTHLAKEN, RS FLHARIE
B, MNAE R EX THGESR, WENGKFRA#LE TELFRAFALE, BAETHR), wRFEEULTEAE
L RRXFAINATR-E-HE R LHATLHEH LY

The product formulation itself is not compatible with terminal sterilization methods.

5 A & Tk 5 A KW 7 R

The manufacturer can demonstrate that ease of patient use or utility is gained from the use of a heat labile container even
if the formulation itself is heat stable (e.g., ease of drug delivery, process considerations). A guidance document produced
by the EU Committee for Proprietary Medicinal Products (CPMP) describes the decision trees for the selection of
sterilization methods (8).

wlE B DR, BIERA A ERRENWlw, ZTHMEH. TZFR), EAAREEZTS LT UEER
ZTERBRER. RELTF Y &E RS 808 R T &3 KW 7 % Bk KA (8).

5.1.2 Terminal Sterilization

B 512 NF-RAKH

To meet regulatory requirements, terminal sterilization of BFS containers can be considered under certain conditions. If a BFS
product is to be terminally sterilized, then consideration must be given to the product type, resin grade, and container design when
selecting time and temperature combinations or other exposure parameters for cycle development and subsequent validation.
Polypropylene (PP) or High Density Polyethylene (HDPE) resin grades are typically used for moist heat terminal sterilization.
Containers formed from these resins are able to withstand thermal input at the standard sterilization temperature of 121 <C.
Containers formed from Low Density Polyethylene (LDPE) resin grades, which have deformation temperatures typically <115 <C,
may be terminally sterilized at lower temperatures using a bioburden-based-approach to achieve the required sterility assurance
level (SAL) (9). Container deformation from sustained exposure to heat and pressure is a potential risk with any resin, especially
LDPE. It is critical that load patterns, container orientation, and counter pressure be established to mitigate that risk, be explicitly
defined in an SOP, and be adhered to during terminal sterilization activities. An inspection for defects post-terminal sterilization
should be performed.

A RIEAER, TUE—EFEHTHRR-E-HEEREKRE . WREXNR-E-H P @ T REKE, NELER
A EREHAE, REMEESRATEANTT XA EHRRILN, SMF R @R, WA %ﬁ%”“”uﬁ BT R A
25 “E%ElZlCé’ﬁfT/&XiJm TH#H, RAGKEEERCFENERA LSBT TERARLRE. BREERLE
WRE R AT kB s, ER IR JE % <115, Tuﬁ}ﬂ%ici%ﬁﬁzé’]ﬁiﬁiﬂfﬁfmngﬁ 7{- VIR B TR B W
WIEATF(9). ZENTFERBETHREEANEH 2 EMANAE, %%JET&%F%ZWH@@&RM %Ij\ﬁfrﬁﬁ BT
EREAUBBRNREXEE, EREREAEFEHABATL, FERLKEEN TR BEAT T 4 JE KW 5 B 5
R,

5.1.3 Polymer
F513/NT-Rewy

The primary resins used for BFS technology are LDPE, HDPE, or PP. A specific resin is typically selected based upon container
characteristics (e.g., geometry, functionality), product stability, and end-user requirements.

R-E-HABANEAHBRRERERLEG. MERRCE, (A LRWE. BFETERZJNFEGI, LAF,
). FaREEMRAR FEREER A,
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Characterization of the polymer is described in the vendor’s Drug Master File and can be used as part of the evaluation process.
Compliance with regulatory requirements, such as those for extractables and leachables, should be considered (see EMA and USP
guidances) (10,11,12).

BBy £ X F WA T MARe A, AETHTIELRN . FHRFEMNER, #w, 7
B 5 v o7 e (L BN 2 & B 2R DU = (B 24 2245 9)(10,11,12) .

The parameters in Table 5.1.3-1 should be evaluated when selecting a polymer for use with a particular product:

FERF-—NREF e EANRGNFES ERSELI-1TFS5HK.
Table 5.1.3-1 Parameters for Assessing Polymer Selection

#5131 #FFEReMSHK

Parameter Characteristics

% 4 il

Chemical/physical properties Density
(compatibility of resin and product) 55 B

=
S A (R e 5 7 e R R 1)

in}

Melt index

Yo il 3 40

Clarity (container opacity)
HRE(ABETERE)

Melting point

28

Shrinkage

e 4

Catalysts/Additives

& AF I Am A

Mechanical container characteristics Product dispensing characteristics (hydrophobicity, adherence to container wall),
BB AT M F= o G R 6 P (B A E B 3% 25 28 BE ARG T )

Softness, malleability, collapsibility

EHE. RREKE. ZHEME

Rigidity

®E

Opening
i=

Coloration

56

Vial separation (multiple container blocks)
/N B (RN 2R )

Processing characteristics Parison swell (extrusion, ballooning)
TZrH ARG E. mA)
Extrusion temperature
I+ im

Processability (resin and tooling compatibility)
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7m TR (W AR 5 T A A A1)

Performance of extruder and knife (cleaning and maintenance)
TG T AR (R E S £

Barrier properties Moisture vapor transmission rate
FEL & 44 RE KABEE

Oxygen transmission rate

SRBEE

Environmental stress crack rate (freeze/thaw cycle evaluation)
PRI RL A7 FF 3 (A TR R A TR ATAY)

Light transmission
i ot %

Protection from volatiles (labels, inks, secondary packaging)
MNEZMGA (R, BE. FZEAK)
Sterilization compatibility Moist heat
KE T & M it
Irradiation (e-beam, gamma, pulsed UV)

BAE(ET R, WAL, KAMP)

Other (ozone, ethylene oxide)
HE(BEA. FALK)

5.1.4 Product Applications
% 5.1.4 /-7 i A

BFS technology can be an attractive option for filling injectable solutions, such as small volume parenteral (SVP) and large volume
parenteral (LVP) solutions, because BFS offers the ability to eliminate many potential viable microbial contamination steps and
the related costs common to conventional aseptic liquid filling operations that use glass vials with rubber stoppers.

BT R-E-HERT —MHRREZBEMEM GRS RN, FEEN TEARBRRRERTERLE RME
PR T A, NTEREMHE, o, MNEEEFAAMAZEESA, K-E-HEAE-MERI A HEE,

Methodologies for advanced aseptic filling of preservative-free and heat-sensitive products have been developed using BFS
processes. Both large and small molecule formulations are routinely processed with BFS technology.

NTEREAHRBARERE T Ry FRFRLERTE, BAEEERR-E-HTZHELTRET AR, Ao
F AN F AR B AR R R - R

Typical product applications in both unit dose and multidose formats include the following:
NTRETHNEBEZAENX, BE - o EHE:

o Injectable/parenteral solutions ° Wound care
TE ST R o3&
o Biotherapeutics/biopharmaceuticals . Herbal/oral nutraceuticals
G TT I R 2 & Bl o RAR 8 7~
o Vaccines o Oral solutions
] 1 AR &
o Sterile inhalation solutions/suspensions for nebulization e Diagnostics
To W RN BT AR & gl
o Ophthalmic preparations o Medical devices
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