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(Commended limits for microbiological monitoring of clean areas during operation)

Recommended limits for microbial contamination (a)
Air sample Settle plates Contact plates Glove print

Grade cfu/m3 (diam. 90 mm), (diam. 55 mm), 5 fingers

cfu/4 hours (b) cfu/plate cfu/glove
A <1 <1 <1 <1
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -

nHELe:  (a) These are average values

(b) Individual settle plates may be exposed for less than 4 hours

A197971 3 SzAuANNATAIAVDIHRIAza ANl TNAR TaduluTunaua1eg anNIasTIUBsANITaWETAN

(Recommended clean room grades for general activities in the manufacture of prequalified vaccines)®

fangsunalil (General Activities)

Nangsa szuuile szuuile
(activity) (Open Systems) (Closed Systems)
UFnfulasnudng e UNC (unclassified) o N/A
Raw materials receipt and storage (not applicable)
UFnuiusaetdngaL e Non-growth promoting materials: o N/A
Raw materials sampling Sampling hoods with dust control/

fume control in UNC"”

e Growth-promoting materials:
Sampling hood with HEPA air supply
and dust control in D

® Sterile materials: in specialized
@

areas
u?nmm‘%‘mm‘?;mtﬁay oD o N/A
wazginsnineuilisinige

Preparation of glassware and accessory

equipment for sterilization by heat

u?mmﬁum?‘iml,ﬁq;m: e D (fully enclosed wrapping, such as e UNC
@ﬂﬂiﬂiﬂﬁ’qﬁ\‘i 2179 autoclave bags) or C (with barrier (pharma-sealed
Storage of glassware and accessory protection, such as flask openings containers)

equipment after heat sterilization covered with aluminum foil)
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fanssunalil (General Activities)

f_Angsu
(activity)

szuuilm
(Open Systems)

szuuila
(Closed Systems)

a = - T H
UBnasTENeNTAemed uiuielenn
Preparation of media to be sterilized by
heat

® Component weighing, mixing: D

o N/A

U?LQMLM?E]N@WWTL?:WL%@?{
mlFdsaanmalnenisnsas
Preparation of media to be sterilized by
filtration

e Component weighing, mixing: C

e Media final filtration:
UDAF in D (a
closed system is
normally equired)

= = T S - |
UTILNLUBIUNTIALN LT AN AIUIN TR
Storage of media after sterilization

e C for sealed but “open” containers

e D for closed
containers

UsnausiaNdngauduiuausinige
Preparation of excipients to be sterilized
by heat

® Component weighing, mixing: D

°* N/A

U?Lqmm?ﬂm“mgﬁua?ﬁm“u

i ldlsAannidelnenisnses
Preparation of excipients to be sterilized
by filtration

e Component weighing, mixing: C
® Excipient final filtration: Ain B

® Excipient final
filtration: D

Production of master and working seeds

e UDAF or Class Il biosafety cabinet in

e |solator or Class Ill

c? biosafety cabinet
inD
Seed storage o N/A e UNC

Thawing and small-scale expansion of
seeds

® Open manipulation of seeds /
inoculation of flasks, plates, slants:
UDAF in D. Alternative use of a

Class Il biosafety cabinet acceptable.

® Manipulation in
isolator or Class Il
biosafety cabinet: D

® |ncubation: closed
containers in D

Inoculation of production media e UDAF in D *D
Large-scale replication e Open systems are discouraged” °*D
Harvesting °C °*D
Pre-inactivation dissociation / purification °C °*D
Inactivation °C *D
Purification post-inactivation °C *D
Storage of post-inactivation bulks ® Not recommended °*D
Formulation of filling bulks prior to sterile *C *D
filtration

Final sterile filtration e AinB 4
Formulation after final sterile filtration e AinB i
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fanssunalil (General Activities)

fangsy
(activity)

szuwile
(Open Systems)

szuuilm
(Closed Systems)

Storage of sterile filling bulks

o N/A

D® or UNC
depending on
closure

Filling

® Filling bulk tank with open
connections to be located in Ain B
® Filling operation in Ain B

Closed filling bulk

tank: D

Filling in isolator or
Class Il biosafety

cabinet: Ain D

Transfer of fully stoppered liquid
vaccines prior to capping

e Capping areas within aseptic core
(A/B) separated from filling zone: A
inB

e Capping areas outside aseptic core,
separated from aseptic filling zone:
UDAF for transfer, and UDAF in D for
capping / crimping

N/A

Transfer of partially stoppered vials from
filling to lyophilization

e On a continuous belt: Grade A in
Grade B

® |n a mobile unit: Grade A air with cart
in a Grade B surround

® Transfer of open ampoules from
lyophilizer to sealing: Grade A in
Grade B

In closed validated
transfer containers:
UNC

Loading area of lyophilizer

e Grade Ain Grade B

N/A

Transfer of fully stoppered vials from
lyophilization to capping area

® Transfer systems without additional
air supply: B

e Transfer in a mobile unit providing
Grade A air: D®

In closed validated
transfer containers:
UNC

Capping of lyophilized vials ® Grade A" N/A
Visual inspection e UNC UNC
Labeling e UNC UNC
Packaging ® UNC UNC

Quality control laboratories

® Sterility test: Ain B

Sterility test: isolator
in D
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A1 191 4 ITAUAMNALDIAATNIUADUVDINITNAAIATULANIZAENY (Vaccine - specifie production

activities)

SUBUNIT and CONJUGATE VACCINES

f_anssu szuuile szuvilm
(activity) (Open Systems) (Closed Systems)
Cell disruption or dissociation °C D
Component purification e C D

Component sterile filtration

® |ntermediates sterilization: C

® Final sterilization: Ain C

D

Activation and conjugation reactions o (C D
Conjugate purification e C D
Conjugate sterilization o N/A Intermediate

sterilization: C Final

sterilization: Ain B

INACTIVATED VIRAL VACCINES with STERILE FILTRATION

Viral seed / cell seed storage e N/A UNC
Tissue collection and disruption (primary °C N/A
cells)

Cell expansion e UDAF in C D
Thawing and small-scale expansion of e UDAF inC N/A
seeds

Preparation of inoculum e UDAF inD D
Inoculation of production cells e UDAFinD D
Viral replication o C D
Media changes / additions e UDAF in D D
Harvesting o C D
Concentration / buffer changes o C D
Pre-inactivation purification o C D
Inactivation o C D
Post-inactivation purification o C D
Formulation before final sterile e UDAFinC D
filtration

Sterile filtrations e AinB C
Formulation after final sterile filtration e AinB C

Filling

e Oral or nasal administration: A in B®
® Parenteral administration: A in B

Filling in isolators
requires a grade D
background
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VACCINES PREPARED WITHOUT STERILE FILTRATION

Nangsy szuila szuUlln
(activity) (Open Systems) (Closed Systems)

Preparation of materials to be heat oD o N/A
sterilized
Preparation of materials to be filter oC ° N/A
sterilized
Preparation of growth cells ® UDAF in C °D
Preparation of inoculum e UDAF in C oD
Replication e C with open manipulations in UDAF oD

/C
Harvesting, purification e C with open manipulations in UDAF oD

/C
Treatment by non-sterilizing temperatures e C with open manipulations in UDAF oD

/C
Filling, lyophilization (see ® Bulks containing live bacteria for oral e Filling in isolators
general activities), capping administration: A in B requires a grade D

® Bulks containing live viruses for oral or background
nasal administration: A in B®
® Bulks containing live mycobacteria
or viruses, or heat-killed bacteria for
SC, ID, or IM administration: A in B"”
EGG-BASED VACCINES

Egg incubation and candling e UNC e N/A
Egg inoculation and sealing e UDAFinC o N/A
Inoculated egg incubation e Unsealed eggs: C'"” e Sealed eggs: D
Egg harvesting e UDAF in C (in cases where the o N/A

product is sterile filtered, UDAF in D

may be acceptable)
Pre-inactivation viral purification ® CorUDAFInD D
Pre-inactivation bulk storage °C °D
Post-inactivation viral purification °C °D

EXPRESSION OF SEQUENCES IN GENETICALLY MODIFIED BACTERIA, YEAST, OR INSECT CELLS

Storage of production cell ® UNC e UNC

Expansion of production cell e D for systems with selective media, C oD

for systems without selective media

Harvesting e D for systems with selective media, C oD

for systems without selective media

Purification o C oD

Formulation ® Pre-sterilization: C oD

e Post-sterilization: Ain B
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CHEMICALLY SYNTHESIZED ANTIGENS

fangsu szuuile szuuilnm
(activity) (Open Systems) (Closed Systems)
Chemical synthesis, purification ® GMP for active pharmaceutical e GMP for active
ingredients pharmaceutical
ingredients
Conjugation reactions ®D °D
Formulation e D if prior to heat sterilization oD
e C if prior to sterile filtration
e Ain B if after sterilization

WN'IEJLTWJZ

" UDAF in C or D or UNC (unclassified) refers to the situation where a unidirectional airflow system may not be classified as

Grade A (due to the lack of a Grade B surrounding) but can provide significant additional protection to operations.
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(Maximum permitted airborne particulate concentration per air grade)1

At rest In operation
Grade Max. permitted particles /m3 Max. permitted particles /m3
2 0.5 UUm 2 5.0 Um 2 0.5 lUm 2 5.0 Um
A 3,520 20 3,520 20
B 3,520 29 352,000 2,900
C 352,000 2,900 3,520,000 29,000
D 3,520,000 29,000 Not defined Not defined
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(Commended limits for microbiological monitoring of clean areas during operation)

Recommended limits for microbial contamination (a)
Air sample Settle plates Contact plates Glove print

Grade cfu/m3 (diam. 90 mm), (diam. 55 mm), 5 fingers

cfu/4 hours (b) cfu/plate cfu/glove
A <1 <1 <1 <1
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -

nHELe:  (a) These are average values

(b) Individual settle plates may be exposed for less than 4 hours

A197971 3 SzAuANNATAIAVDIHRIAza ANl TNAR TaduluTunaua1eg anNIasTIUBsANITaWETAN

(Recommended clean room grades for general activities in the manufacture of prequalified vaccines)®

fangsunalil (General Activities)

Nangsa szuuile szuuile
(activity) (Open Systems) (Closed Systems)
UFnfulasnudng e UNC (unclassified) o N/A
Raw materials receipt and storage (not applicable)
UFnuiusaetdngaL e Non-growth promoting materials: o N/A
Raw materials sampling Sampling hoods with dust control/

fume control in UNC"”

e Growth-promoting materials:
Sampling hood with HEPA air supply
and dust control in D

® Sterile materials: in specialized
@

areas
u?nmm‘%‘mm‘?;mtﬁay oD o N/A
wazginsnineuilisinige

Preparation of glassware and accessory

equipment for sterilization by heat

u?mmﬁum?‘iml,ﬁq;m: e D (fully enclosed wrapping, such as e UNC
@ﬂﬂiﬂiﬂﬁ’qﬁ\‘i 2179 autoclave bags) or C (with barrier (pharma-sealed
Storage of glassware and accessory protection, such as flask openings containers)

equipment after heat sterilization covered with aluminum foil)
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fanssunalil (General Activities)

f_Angsu
(activity)

szuuilm
(Open Systems)

szuuila
(Closed Systems)

a = - T H
UBnasTENeNTAemed uiuielenn
Preparation of media to be sterilized by
heat

® Component weighing, mixing: D

o N/A

U?LQMLM?E]N@WWTL?:WL%@?{
mlFdsaanmalnenisnsas
Preparation of media to be sterilized by
filtration

e Component weighing, mixing: C

e Media final filtration:
UDAF in D (a
closed system is
normally equired)

= = T S - |
UTILNLUBIUNTIALN LT AN AIUIN TR
Storage of media after sterilization

e C for sealed but “open” containers

e D for closed
containers

UsnausiaNdngauduiuausinige
Preparation of excipients to be sterilized
by heat

® Component weighing, mixing: D

°* N/A

U?Lqmm?ﬂm“mgﬁua?ﬁm“u

i ldlsAannidelnenisnses
Preparation of excipients to be sterilized
by filtration

e Component weighing, mixing: C
® Excipient final filtration: Ain B

® Excipient final
filtration: D

Production of master and working seeds

e UDAF or Class Il biosafety cabinet in

e |solator or Class Ill

c? biosafety cabinet
inD
Seed storage o N/A e UNC

Thawing and small-scale expansion of
seeds

® Open manipulation of seeds /
inoculation of flasks, plates, slants:
UDAF in D. Alternative use of a

Class Il biosafety cabinet acceptable.

® Manipulation in
isolator or Class Il
biosafety cabinet: D

® |ncubation: closed
containers in D

Inoculation of production media e UDAF in D *D
Large-scale replication e Open systems are discouraged” °*D
Harvesting °C °*D
Pre-inactivation dissociation / purification °C °*D
Inactivation °C *D
Purification post-inactivation °C *D
Storage of post-inactivation bulks ® Not recommended °*D
Formulation of filling bulks prior to sterile *C *D
filtration

Final sterile filtration e AinB 4
Formulation after final sterile filtration e AinB i
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fanssunalil (General Activities)

fangsy
(activity)

szuwile
(Open Systems)

szuuilm
(Closed Systems)

Storage of sterile filling bulks

o N/A

D® or UNC
depending on
closure

Filling

® Filling bulk tank with open
connections to be located in Ain B
® Filling operation in Ain B

Closed filling bulk

tank: D

Filling in isolator or
Class Il biosafety

cabinet: Ain D

Transfer of fully stoppered liquid
vaccines prior to capping

e Capping areas within aseptic core
(A/B) separated from filling zone: A
inB

e Capping areas outside aseptic core,
separated from aseptic filling zone:
UDAF for transfer, and UDAF in D for
capping / crimping

N/A

Transfer of partially stoppered vials from
filling to lyophilization

e On a continuous belt: Grade A in
Grade B

® |n a mobile unit: Grade A air with cart
in a Grade B surround

® Transfer of open ampoules from
lyophilizer to sealing: Grade A in
Grade B

In closed validated
transfer containers:
UNC

Loading area of lyophilizer

e Grade Ain Grade B

N/A

Transfer of fully stoppered vials from
lyophilization to capping area

® Transfer systems without additional
air supply: B

e Transfer in a mobile unit providing
Grade A air: D®

In closed validated
transfer containers:
UNC

Capping of lyophilized vials ® Grade A" N/A
Visual inspection e UNC UNC
Labeling e UNC UNC
Packaging ® UNC UNC

Quality control laboratories

® Sterility test: Ain B

Sterility test: isolator
in D
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A1 191 4 ITAUAMNALDIAATNIUADUVDINITNAAIATULANIZAENY (Vaccine - specifie production

activities)

SUBUNIT and CONJUGATE VACCINES

f_anssu szuuile szuvilm
(activity) (Open Systems) (Closed Systems)
Cell disruption or dissociation °C D
Component purification e C D

Component sterile filtration

® |ntermediates sterilization: C

® Final sterilization: Ain C

D

Activation and conjugation reactions o (C D
Conjugate purification e C D
Conjugate sterilization o N/A Intermediate

sterilization: C Final

sterilization: Ain B

INACTIVATED VIRAL VACCINES with STERILE FILTRATION

Viral seed / cell seed storage e N/A UNC
Tissue collection and disruption (primary °C N/A
cells)

Cell expansion e UDAF in C D
Thawing and small-scale expansion of e UDAF inC N/A
seeds

Preparation of inoculum e UDAF inD D
Inoculation of production cells e UDAFinD D
Viral replication o C D
Media changes / additions e UDAF in D D
Harvesting o C D
Concentration / buffer changes o C D
Pre-inactivation purification o C D
Inactivation o C D
Post-inactivation purification o C D
Formulation before final sterile e UDAFinC D
filtration

Sterile filtrations e AinB C
Formulation after final sterile filtration e AinB C

Filling

e Oral or nasal administration: A in B®
® Parenteral administration: A in B

Filling in isolators
requires a grade D
background
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VACCINES PREPARED WITHOUT STERILE FILTRATION

Nangsy szuila szuUlln
(activity) (Open Systems) (Closed Systems)

Preparation of materials to be heat oD o N/A
sterilized
Preparation of materials to be filter oC ° N/A
sterilized
Preparation of growth cells ® UDAF in C °D
Preparation of inoculum e UDAF in C oD
Replication e C with open manipulations in UDAF oD

/C
Harvesting, purification e C with open manipulations in UDAF oD

/C
Treatment by non-sterilizing temperatures e C with open manipulations in UDAF oD

/C
Filling, lyophilization (see ® Bulks containing live bacteria for oral e Filling in isolators
general activities), capping administration: A in B requires a grade D

® Bulks containing live viruses for oral or background
nasal administration: A in B®
® Bulks containing live mycobacteria
or viruses, or heat-killed bacteria for
SC, ID, or IM administration: A in B"”
EGG-BASED VACCINES

Egg incubation and candling e UNC e N/A
Egg inoculation and sealing e UDAFinC o N/A
Inoculated egg incubation e Unsealed eggs: C'"” e Sealed eggs: D
Egg harvesting e UDAF in C (in cases where the o N/A

product is sterile filtered, UDAF in D

may be acceptable)
Pre-inactivation viral purification ® CorUDAFInD D
Pre-inactivation bulk storage °C °D
Post-inactivation viral purification °C °D

EXPRESSION OF SEQUENCES IN GENETICALLY MODIFIED BACTERIA, YEAST, OR INSECT CELLS

Storage of production cell ® UNC e UNC

Expansion of production cell e D for systems with selective media, C oD

for systems without selective media

Harvesting e D for systems with selective media, C oD

for systems without selective media

Purification o C oD

Formulation ® Pre-sterilization: C oD

e Post-sterilization: Ain B
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CHEMICALLY SYNTHESIZED ANTIGENS

fangsu szuuile szuuilnm
(activity) (Open Systems) (Closed Systems)
Chemical synthesis, purification ® GMP for active pharmaceutical e GMP for active
ingredients pharmaceutical
ingredients
Conjugation reactions ®D °D
Formulation e D if prior to heat sterilization oD
e C if prior to sterile filtration
e Ain B if after sterilization

WN'IEJLTWJZ

" UDAF in C or D or UNC (unclassified) refers to the situation where a unidirectional airflow system may not be classified as

Grade A (due to the lack of a Grade B surrounding) but can provide significant additional protection to operations.
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