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CGMP Philosophy :
Quality should be built into the product and testing alone cannot be relied on to

ensure product quality.
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Table A.1 — Samplinglocations related to cleanroom area

Area of deanroom [m?) Minimum nmumber of sampling
less than or e qual to locationsto be tested (V1)
2 1
4 2
& 3
8 4
10 5
24 &
28 7
3z ]
36 9
52 10
56 11
G4 12
68 13
7 14
76 15
104 16
108 17
116 18
148 13
156 20
192 21
232 22
276 23
352 24
436 25
636 26
1000 27
= 1000 See Formmla (A1)
NOTE1 Ifthe considered area falls between two values in the table, the greater of the two
should be selected.
NOTEZ In the case of unidirectional airflow, the area may be considered as the cross
section of the moving air perpendicular to the direction of the airflow, In all other cases the
areamay be considered as the horizontal plan area of the cleanroom or clean zone.
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£ % EUROPEAN
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Brussels, 22.8.2022
(C(2022) 5938 final
GUIDELINES

The Rules Governing Medicinal Products in the European Union
Volume 4 EU Guidelines for Good Manufacturing Practice for Medicinal Products for
Human and Veterinary Use
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The Rules Governing Medicinal Products in the European Union
Volume 4 EU Guidelines for Good Manufacturing Practice for Medicinal Products for
Human and Veterinary Use

Annex 1

Manufacture of Sterile Medicinal Products
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Section Number
1. Scope
2. Principle

3. Pharmaceutical Quality
System (PQS)

4. Premises

5. Equipment

6. Utilities

7. Personnel

8. Production and specific
technologies

9. Environmental and process

monitoring

10. Quality control (QC)

11. Glossary

General overview

Includes additional areas (other than sterile products) where the
general principles of the annex can be applied.

General principles as applied to the manufacture of sterile
products.

Highlights the specific requirements of the PQS when applied
to sterile products.

General guidance regarding the specific needs for premises
design and also guidance on the qualification of premises
including the use of Barrier Technology.

General guidance on the design and operation of equipment.

Guidance regarding the special requirements of utilities such as
water, gas and vacuum.

Guidance on the requirements for specific training, knowledge
and skills. Also gives guidance regarding the qualification of
personnel.

Guidance on the approaches to be taken regarding aseptic and
terminal sterilization processes. Guidance on the approaches to
sterilization of products, equipment and packaging
components. Also guidance on different technologies such as
lyophilization and Form-Fill-Seal where specific requirements

apply.

This section differs from guidance given in section 4 in that the
guidance here applies to ongoing routine monitoring regarding
the design of systems and setting of action limits alert levels
and reviewing trend data.

The section also gives guidance on the requirements of Aseptic
Process Simulations (APS).

Guidance on some of the specific Quality Control requirements
relating to sterile products.

Explanation of specific terminology.
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1. Scope(H<l)

The intent of the Annex is to provide guidance for the manufacture of sterile products. However, some of the principles and
guidance, such as contamination control strategy, design of premises, cleanroom classification, qualification, validation,
monitoring and personnel gowning, may be used to support the manufacture of other products that are not intended to be
sterile such as certain liquids, creams, ointments and low bioburden biological intermediates, but where the control and
reduction of microbial, particulate and endotoxin/pyrogen contamination is considered important. Where a manufacturer elects
to apply guidance herein to non-sterile products, the manufacturer should clearly document which principles have been
applied and acknowledge that compliance with those principles should be demonstrated.
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4. Premises(A4)

4.1 The manufacture of sterile products should be carried out in appropriate cleanrooms, entry to which should be through
change rooms that act as airlocks for personnel and airlocks for equipment and materials. Cleanrooms and change rooms
should be maintained to an appropriate cleanliness standard and supplied with air that has passed through filters of an
appropriate efficiency. Controls and monitoring should be scientifically justified and should effectively evaluate the state of
environmental conditions of cleanrooms, airlocks and pass-through hatches.

4.2 The various operations of component preparation, product preparation and filling should be carried out with appropriate
technical and operational separation measures within the cleanroom or facility to prevent mix up and contamination.

4.3 Restricted Access Barrier Systems (RABS) or isolators are beneficial in assuring required conditions and minimizing
microbial contamination associated with direct human interventions in the critical zone. Their use should be considered in

the CCS. Any alternative approaches to the use of RABS or isolators should be justified.
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4. Premises(A4Q)

2f, 2 HOIUE KXo FR HYAML Ao HYEZ(FH)S 2 LHFICt

1) ASE: D9IH XU 9%t TR 10 R EEEQ), M P, AEHHHS(stopper bowl), 7S Uxt =
L= HAE of0(first ain*® Hofl= FaAERAS 90 5Q). e o= O|2{ot A2 &~ (RABS) £=
OtO|£2(O|E W ErEder S7|s8 AUt 42 34K J|F 228 SO Stk HHdsr 87|s59
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Hii 2| Of (barrier) 3! =212 EE(glove port) 7|=2| 22 Zl0))ot= A2 A4, dH|, 38 A Xt &2 24 &
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4. Premises(A4Q)
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7k(Cleanroom and clean air equipment qualification )
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9. 4 4 2™ RLIE{ A (Environmental and process monitoring)
9.3 &4 ELIHY - d=8 e*t

A =S YR G0 tiel ZX| otA 7| &
i} }ahat Ay =883 ZYUE
= -1 'r“ﬁ"ﬂL <] = I~
S H T/ (A& 90mm) (A& 55mm) OA &7het
CFU/m =1 2)
CFU/4hours’ CFU/plate CFU/glove
A # B ¢S (No growth)™
B 10 5 5 5
C 100 50 25
D 200 100 50
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9.
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4 9% 2H™ 2LE™(Environmental and process monitoring)
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Figure 7.1: Action Alarms, Alert Alarms, Operating Range, and Design Targets
Alarm (Action) Point Alarm (Action) Point

Design
e ISPE |" Target *"
GOOD PRACTICE GUIDE:

Heating, Ventilation, and

Alr Conditioning Normal Operating Range
u] AX M
. : dn 8 =X+ 274
«——— | Operating Range — Validated | —»
4 Second Edition Acceptance Cr'terlon
s yeat

X g Unless there are extremes in weather, investigate values outside the NORMAL range. y )

vl
A
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Table 7.2: Comparison of Classified Spaces [21]

& 'SPE.
GOOD PRACTICE GUIDE:

Heating, Ventilation, and
Air Conditioning

Second Edition

Y

CNCOj| Ciet 23

Reference Description'"® Classification
ISPE Sterile Harmonized Designations ISO 5/ ISO 6 ISO 7/ I1SO 8/ Grade D CNC™®
Product Grade A Grade B Grade C
Baseline® 8XN
Guide (Third
Edition)
US FDA [92] ISO Designation ISO 5 ISO 6 ISO7 ISO 8 ‘ N/A N/A
In Operation®® Maximum 0.5 um 100 1,000 10,000 100,000 N/A N/A
particulate particle/ft*
concentration
> stated size 5.0 ym 3,520 35,200 352,000 3,520,000 N/A N/A
particle/m?
EU [7] and Descriptive Grade Grade A N/A Grade B Grade C Grade D Not
PIC/S [32] Defined
In Operation Maximum 0.5 um 3,520 35,200 352,000 3,520,000 O/D N/A
particulate particle/m?
concentration
> stated size 5.0 ym N/A Not 2,900 29,000 O/D N/A
particle/m? defined
At Rest Maximum 0.5 uym 3,520 Not 3,520 352,000 3,520,000 N/A
particulate particle/m?® defined
concentration
> stated size 5.0 um N/A Not N/A 2,900 29,000 N/A
particle/m® defined
US FDA [92], In Operation Microbiological Active Air 14 7 10 100 200 N/A
EU [7]. and Action Limits, CFU/m? Mote @
PIC/S [32]
ISPE Sterile Legacy ISPE Suggested Classifications Grade 5 Grade 6 Grade 7 Grade 8 CNC CNC
Product (with local
Baseline® monitoring)
Guide (Second or CNC+

Edition)
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Annex 1. Manufacture of sterile medicinal products / [2E1] Fd2|%4E M=
o HEH0es 2 &Y = SO diiFez Y2 FE 522 FH =30 sty 2 A st 32 7|FE /A € =
AEE ofilE B7|7t BIED oY PUCE BIMHOE TaiLIofof ST ME CHE MFSIol AW HAMLS A2 10
orAZ(FAX]) O] ol XS | X|5H0{OF StCt.
& IsPE : _ e
Figure 4.24: Pressure/Flow Relationship [21]
GOOD PRACTICE GUIDE:
Heating, Ventilation, and
Air Conditioning Pressure Makes Flow Flow Makes Pressure Assuming DP across a door and the Velocity Pressure through
""""""""""" - cracks around the door are nearly equal, you can calculate the
exfiltration needed to create a given room pressure for a given

Second Edition crack area.

The leakage volume Q through the door crack of the area A is

" Door : Q=AxV=4005A Y (DP/(1+F))
Q (where V is in f/min, DP is in inches wg, and A in sq ft)
“F" is the entry loss factor, ranging from 0.2 to 0.9 depending
on shape of the opening, if DP = 0.05" wg and F = 0.7 then

Floor V=623 FPM

For individual use only. © 2024 ISPE. All rights reserved.

10 Pa &= X}0|= 2F 600-700ft/min
(3.0-3.5m/s)2| O| & X} Mo =& MEs17|0| S25HH,

Ol H|@MN BHS HX|E S 4 g,
1 )
<= STt ora Afo|o] BAIE I 42400 EAE HNH HFe B4, yffi
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3.5 ISO 14644—4 Cleanrooms and associlated controlled environments—

Part 4 Design Construction start—up(2001)

A.5.3 Pressure differential concept (high pressure differential, low airflow)

The pressure differential between adjacent cleanrooms or clean zones of

——
QRSN .
——

4 h 4

]

different cleanliness level should lie typically in the range of 5 Pa to 20 Pa, to

allow doors to be opened and to avold unintended cross—flows due to

. Q
turbulence. <

(8% AFQ == IR Sl O9E AFF9 Al gy Aol AP = 5Pa to 20Pa

oldiAl o wol7l W iR Qg 9wz okl walsEES WAEH]

913101 5 Pa ~ 20 Pa W91 AToF ) 7
9
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Figure 2.1: Airlock Configurations

& ISPE
GOOD PRACTICE GUIDE:

Heating, Ventilation, and
Air Conditioning

Second Edition

Airlock Airlock

Cascade Bubble

Airlock

Sink

Lower Grade Space

Positive Negative
Airlock Airlock
h & -
Higher Grade Space

oloizto| ZRet Mo
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Figure 2.2: Example of Cascade Pressure Relationships

L |
23} 0012t AO|0fl 10 PaS RXIZ BRL 8f
. (Not Required) 7HA#|0|E 0f|0{F 2| X2 7—.
$ e Alock £0{7} Oftl 0I5 HHOIN ZHE.
w2ty oojEo| £oi7} sjLtat Falwt B7| 53
f‘ Zholl 7 758 Krto] SXIE.
I

I:IIO

=

f e

~" \
10-15 Pa 10—15Pa 10—15Pa : Ao
(0.04-0.06 in wg) (0.04-0.06 in wg) (0.04-0.06 in wg) Cascade ; I|.rcI>?Ck0" 12| ‘«/
Acceptable Not Required = ?

Figure 2.3: Pressure Cascade Examples (With Minimum Regulatory Pressure Differentials)

CNC Grade D Grade C Grade B Grade (o] Grade D CNC
Corridor Airlock Grade B Manufacturing Airlock Corridor
Gown In Gown In Gown In Gown Out Gown Out

o
Min 10Pa®  Min10Pa®  Min 10 Pa* ;
|

Min 10 Pa* Min 10 Pa*

Mm 10 Pa*
Grade D Grade C Grade D l 0
cgr';‘gor Airlock Gn ""go?”ff"’:'“' Airlock Grade C Manufacturing Airlock Cocr?igor v,
Gown In Gown In Gown Out

g ;Y—/ Min 10 Pa* Min 10 Pa*
o Mm 10 Pa* Min 10 Pa®
=) Airflow Direction *Minimum 10 Pa (0.04 in wg) is per EU Annex 1 for adjacent rooms of different grades.
FDA Sterile Guide states minimum 10-15 Pa (0.04-0.06 in wg) (guidance value).
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Figure 2.6: Example of Dual-Compartment Pressure Relationship

Figure 2.4: Example of “Bubble” Pressure Relationship for Sterile Product with Containment
Lower Grade Space

U J
0 Pa(0inwg)
Unclassified Space A Bu@bt;lg ?'S:Ck \ Clean-Contained Space 5
@ 0 Pa(0inwg) { (0.09 in wg) @ 15 Pa (0.06 in wg)
Positive Negative
Airlock Airlock
30 Pa 1 -5 Pa
(0.12 in wg) (-0.02 in wg)
224 Pa (0.09 inwg) 7.5Pa (0.03 in wg) /
~ ~ ~ Bubble & Sink <
1 06 i .
5 Pa (0.06 in wg) across GMP Boundary alrlock01| A.l 9—' xl_cél.
Figure 2.5: Pressure “Sink” Relationships Y /l Higher Grade Space
15 Pa (0.06 in wg)
U H
Unclassified Airlock .
Unclassified Space ) @-5Pa / Clean-Contained Space
G0Pe0inwg) (70020 wg) ' e 15t§aaf:(i)lgr61 Y . M xrg oo ZxAlO
/" \to Building 9 Airlock 847} 22&|H, £ ZHHO|
o _*_-I— —
o] o ¢ =OHX|H, SS=TH
S A o

‘ ’ Higko 2 XIS down grade
7

H20| HEE 27|, 37| RABS E =

-5 Pa (-0.02 inwg) 20 Pa (0 08 in wg)
N .,
b open-lsolator W 52| X}7}X| 112{5}H
oS SE6HE.

15 Pa (0.06 in wg) across GMP Boundary
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6.4.15.2 Downflow Booth

Figure 6.17: Unidirectional Flow Booth for Local Protection

& \sPE !
HEPA N ©)

FILTERS ‘ T L
0.45 M/S COOLING COIL
(90 FPM) WHERE REQUIRED
£10%  E=H PREFILTER

e

INFILTRATION L OW LEVEL

RETURN

ool HFH2L S Local

Protection &

Y,
&
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= 0 =
FRE(MZERE) FAIE %t SHE Layout ¥ SMET
External Areas
Street, Offices, Restaurant -
Mijdoz © HYst
Transition Zone N Tdo| st LHZS
Brings people, materials, etc. from external areas to the / It ol St Li7 O
manufacturing areas in a “controlled” manner \\\ = MI-'TI— I:*_?_-I OF: . OI- =2o0oT
v o YE= Y22
Supporting Clean Area
Provides a protective envelope to minimize the
challenge to the Critical Areas
IHs8t SM Ha|7t YA
- Critical Area . |Remove _| Raw *\‘( o= oL = ="
People —» Change Change e.q., Point of Fi Compounding | .~ Materials \\\;
/ Sterilize \
\ £
7 AN \( HYE HATH YA
/ ™ML=
/ Remove \ \\\ 7c|;2| = xI' =7
/ Quters \ '
i
/ Container/ \
Closures Waste

Samples
Product Out

Nested Manufacturing Zones (Diagrammatic)

Ref ISO 14644-7
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Page 32
Concepts, Regulatory and Manufacturing Philosophy

ISPE Baseline® Guide:
Sterile Product Manufacturing Facilities

Figure 2.4: Baseline Environmental Requirements for Capping/Crimping Operations for Aseptically
Processed Products

Room Air Classification Room Air Classification
For aseptic processing, room classifiecation = Grade 7 For aseptic processing, room classification = H Io { Annex 1
Controlled Not Classified with local monitoring FH | Al
=62 background
8 {
\ 4

Local Protection Capping/Crimping N
Operation (caps fed from .
Cantrolled Not Classified area)

T -

Grade 5 microbial Grade 5 Grade 5" }

conditions > 4 g — —

shall be »

maintained y. (

until the stopper O O O O

is fully seated The air in this locaj gne
may not need to be
uni-directional airflow,
but is expected to meet
particulate and microbial
levels for Grade 5§

This diagram applies to aseptic filling only.

(Note: In Figure 2.4, “local protection” means HEPA-filtered airflow, but not necessarily unidirectional. EU Annex 1
specifies protection with a Grade A air supply.)

Connecting a World of
Pharmaceutical Knowledge
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ISPE Baseline® Guide: Page 33
Sterile Product Manufacturing Facilities

Figure 2.2: Baseline Environmental Requirements for Capping/Crimping Operations for Aseptically {\ !
Processed Products £y

1= Annex 1
7HE A background
HET

Room Air Classification: ISO 7/Grade B

For conventional aseptic areas or those using RABS

Room Air Classification: ISO 8/Grade C

The air in this location may not need to be
unidirectional airflow, but it is expected
to meet ISO 5/Grade A conditions

Caps fed from ISO 8/Grade C area -
Local Protection/ NG
Grade A Air Supply \\ ’
Air -
Bleed = —
l l l l l l l ( S g Aol Xref
_,I 4E 29 (59| RABS ¥
> I:IE=I

Capping/Crimping Operation

ISO 5/Grade A

TED

ISO/Grade A conditions
must be maintained untill the
stopper is fully seated

Connecting a World of

This diagram applies to conventinal aseptic areas or those using RABS only. Pharmaceutical Knowledge
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4.1

H{ 2|0 7| = (Barrier Technologies)

Annex 1. Manufacture of sterile medicinal products /[Z 1]
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4.1 HHE|0] 7|&=(Barrier Technologies)
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Annex 1. Manufacture of sterile medicinal products / [2E1] F#2%4E H =
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NC NC/CNC CNC/Grade D Grade D
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Figure 2.3: Pressure Cascade Examples (With Minimum Regulatory Pressure Differentials)

CNC Grade D Grade C Grade B Grade C Grade D CNC
Corddon Airlock Airlock Airlock Grade B Manufacturing Airlock Airlock Corvidior
Gown In Gown In Gown In Gown Out Gown Out
& ISPE
GOOD PRACTICE GUIDE: Min 10 Pa* Min 10 Pa* N ﬁ/’ Min 10 Pa* Min 10 Pa* Min 10 Pa*
Heating, Ventilation, and Min 10 Pa*
Air Conditioning
Second Edition Grade D Grade C Grade D
o Airlock o Airlock Grade C Manufacturing Airlock A
of Gown In Gown In Gown Out
q \ / \ / Min 10 Pa* Min 10 Pa*
- ootil Min 10 Pa® Min 10 Pa*
h @) Airflow Direction *Minimum 10 Pa (0.04 in wg) is per EU Annex 1 for adjacent rooms of different grades.

FDA Sterile Guide states minimum 10-15 Pa (0.04-0.06 in wg) (guidance value).
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