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1.1 
1.1.1
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( )
Glossary

GMP
( ) Quality Risk Management

QRM
CCS

( ) Isolator
RABS Restricted Access Barrier System

( )
Lyophilization Form-Fill-Seal FFS Blow-Fill-

Seal BFS

1 8.123 113 8 25 112 8 25

3

112TPDA04008-A

4

112TPDA04008-A

本資料非經許可不得翻印 
A-2



1.1 

1.1.2 : 
•

The GMP/GDP Inspectors Working Group and the PIC/S Committee jointly recommend that the current 
version of annex 1, on the manufacture of sterile medicinal products, is revised to reflect changes in 
regulatory and manufacturing environments.

The new guideline should clarify how manufacturers can take advantage of new
possibilities deriving from the application of an enhanced process understanding by using 
innovative tools as described in the ICH Q9 and Q10 guidelines.

GMP
The revision of Annex 1 should also take into account related changes in other GMP 
chapters and annexes as well as in other regulatory documents. 

The revised guideline will seek to remove ambiguity and inconsistencies and will take 
account of advances in technologies.
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1.1 
1.1.4 (I): 

2022 2020
Which changes / additions are obvious?
• Annex 1 has become more comprehensive. The number of pages has increased from (26) 52 to 58. 

• “Barrier Technologies” RABS
The subchapter "Barrier Technologies" in the chapter "Premises" has 

almost doubled. The topics of background environment, gloves and decontamination methods have been dealt with 
separately for Isolators and RABS. 

• BFS FFS ” ” The subchapters 
“Form-Fill-Seal (FFS)” and “Blow-Fill-Seal (BFS)" in the chapter "Production and Specific Technologies" have almost 
tripled in scope and go into much more detail. 

• …
In addition, there are further deletions, summaries and new insertions in many chapters, as well as rewordings, which 
will be dealt with in the following news.
Further information can also be found in a complete comparison of documents.

One of the most important new requirements in the 
new Annex 1 is a Contamination Control Strategy.
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1.1 
1.1.5 (II): 

2008 (PIC/S January 2010) :
4.1 Clean room / clean air device classification

EN ISO 14644-1
In general, clean room / clean air device classification is required to be performed according to EN ISO 14644-1 with the 
applicable limits for particle counts defined in the table in section 4 of GMP Annex 1. Probe-locations should be chosen 
in order to demonstrate the homogeneity across the room. A classification report should be prepared according to 
section 4.4 of ISO 14644-1 and section B.1.4 of ISO 14644-3.

EN ISO 14644-1
( 6 )

Monitoring, on the other hand, does not need to be performed according to EN ISO 14644-1. It can be performed for a reduced number 
of sampling points and sampling volumes. A formal risk analysis study based on experiments and analysis of the monitoring data (over at 
least 6 month operation) should provide a basis for the determination of frequencies and limits.

Frequencies and limits should be process based and the results of the initial qualification and on-going monitoring 
should be taken into account when setting operational alert and action limits. These limits and sample locations should 
be periodically reviewed for on-going validity of the risks initially considered. 
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1.1 

1.1.5 (III): 
2008 (PIC/S January 2010) :

Section 9:  
Continuous means that the system must be able to pick up any potentially 
occurring event of an unusual number of particles, including an event that 
occurs for a short time only.

: ( )
Section 10: 
Manifold systems might not be suitable for Grade B Zone monitoring due to a 
lack in responsiveness.  

A B ( particle counter)
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1.1 

1.1.5 (IV): 
2008 (PIC/S January 2010) :

Section 12:
New text: 
It is not necessary for the sample volume to be the same as that used for formal classification.
Interpretation: 
The important point for sampling during monitoring is to be able to sample quickly (especially in critical areas), to be 
able to link a particle excursion to an actual event and to be able to generate an alarm so that operators are
immediately aware of the alarm situation. Thus sampling of 1 m3 (which often takes 30 minutes) could be inadequate 
during monitoring of an A zone during operation.

classification monitoring 

monitoring

(event)

30
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1.1 

1.1.5 (V): 
2008 (PIC/S January 2010) :

Section 15:
New text: 
The monitoring of Grade C and D areas in operation should be performed in accordance with the 
principles of quality risk management. The requirements and alert/action limits will depend on the nature 
of the operations carried out, but the recommended “clean up period” should be attained.
Interpretation: 
The number of sampling points and the sampling frequency are to be determined by at least a risk 
assessment, including risk identification, risk analysis and risk evaluation (see also GMP Annex 20). There 
is no need for a continuous monitoring. However, the frequency should be higher than that of Re-
Qualification of these areas.

C/D QRM
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1.1 
1.1.5 (VI): 

2008 (PIC/S January 2010) :
4.3 Microbiological monitoring

… it is important to note that for critical sampling locations in grade A areas where aseptic 
operations are performed, every found microorganism should result in a thorough investigation, the 
microorganism has to be identified and impact on batch release should be considered. An additional 
comment should be made on the limits for settle plates. These limits are interpreted as limit per 
settle plate. Also, the same limits apply when sampling time is less than 4 hours, e.g. for operations 
being shorter than 4 hours.

All methods indicated for a specific grade in the table of section 19 should be used for 
monitoring the area of that specific grade. If one of the methods is not used, this should be justified.

1. 2. A 3.

“ XX CFU” 4
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1.1 
1.1.5 (VII): 

2008 (PIC/S January 2010) :
4.5 Bioburden monitoring (1/6)
All solutions, in particular large volume infusion fluids, should be passed through a micro-organism-
retaining filter, if possible sited immediately before filling. 

>> (Solution) ( )

General: … A monitoring and control strategy including periodic monitoring and trending of bioburden 
prior to any bioburden reduction step should be established and justified on the basis of process risks. 

Volumes sampled should be justified and take account of the expected level of contamination. 

>> < 100mL>
< The EMA guideline further states that a bioburden limit of no more than 10 colony-forming units (CFU) per 100 mL will be considered acceptable in most situations. The EMA 

guideline also states that a pre-filtration sample volume of less than 100 mL may be tested if justified. >
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1.1 
1.1.5 (VIII): 

2008 (PIC/S January 2010) :
4.5 Bioburden monitoring (2/6)
The bioburden should at least be determined for the product prior to the final sterilization step. 

Acceptance criteria for bioburden must be based on the sterilizing step, a sterility assurance level of 10-6

must be met. 

>>

10-6

The results of the bioburden assays must be present before release (unless an overkill cycle is used for 
terminal sterilisation). This favours the use of rapid micro-methods. 

>> (
)

13
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1.1 
1.1.5 (IX): 

2008 (PIC/S January 2010) :
4.5 Bioburden monitoring (3/6)
… Terminal sterilisation: 

For terminal sterilisation the F0 value has to be taken into account. The sampling should be performed on 
filled containers prior to sterilisation.

For overkill sterilisation processes for terminally sterilized products, the company must justify the intervals 
chosen for bioburden testing. 

>> ( F0 ) bioburden filled 
containers
>> bioburden

<
>
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1.1 
1.1.5 (X): 

2008 (PIC/S January 2010) :
4.5 Bioburden monitoring (4/6 )
… Aseptic operations: 
For sterile filtration, filter efficacy studies must be taken into account when 
determining the acceptance criteria for the bioburden prior to filtration. 
>> (filter efficacy studies) bioburden

10-6 (SAL sterility assurance level)
<…bacterial challenge studies on typical membrane discs or filters aimed at proving the total retention of test organisms 
loaded on the filter, in the tested conditions. It is generally well accepted that the challenge level in these studies should 
be equal to or greater than 107 colony forming units per cm2 of effective filtration area (CFU/cm2), Reference: Guidance 
for Industry Sterile Drug Products Produced by Aseptic Processing — Current Good Manufacturing Practice: IX. 
VALIDATION OF ASEPTIC PROCESSING AND STERILIZATION, B. Filtration Efficacy>

15
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1.1 
1.1.5 (XI): 

2008 (PIC/S January 2010) :
4.5 Bioburden monitoring (5/6)
… Aseptic operations: 
This means that if two subsequent filtration steps are used, product has to be sampled prior to the last filtration step, if 

technically possible, e.g. first filtration into bulk tank, second filtration immediately prior to filling. 
However, if a system of two filters with redundancy is used (the second filter is used for security, if one fails the

required SAL is still achieved), sampling should be performed upstream of these filters in order not to compromise 
the filtration step. The company has to justify its approach if sampling is done before the first filtration step. 

>>

SAL
16
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1.1 
1.1.5 (XI): 

2008 (PIC/S January 2010) :
4.5 Bioburden monitoring (6/6)
… Aseptic operations: 

17
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1.1 
1.1.5 (XII): 

2008 (PIC/S January 2010) :

4.6 Provisions for environmental conditions for the handling of aseptically filled vials 
after leaving the aseptic processing area up until final sealing (1/4 )

>>

General interpretation: 

these provisions are valid not only for freeze-dried vials but for all aseptically filled 
vials. If crimp-capping is done as a “clean process” (see section 120) these provisions 
define requirements for the environment for vials from the moment they leave the aseptic 
processing area until the crimp cap has been crimped into place on the stoppered vial. 

>>
” “
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1.1 
1.1.5 (XIII): 

2008 (PIC/S January 2010) :
4.6 Provisions for …until final sealing (2/4)
General interpretation ( ): 

Grade A air supply is required for conveyor tunnels connecting the aseptic processing area with 
the crimp capping machine for liquid products and powder, and the transport of freeze-dried vials 
from the freeze dryer to the crimp capping machine and the crimp capping machine itself.

>> A 

Grade D classification is considered to be the minimal requirement for the cleanroom in which the 
crimp-capping machine is located. The company has to justify their approach for choosing the appropriate 
room class.

>> D

19
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1.1 
1.1.5 (XIV): 

2008 (PIC/S January 2010) :
4.6 Provisions for … until final sealing (3/4)

General interpretation ( ): 

It is important to note that in order to avoid contamination of the product at this stage, not only one but 
several factors are important such as the design of the vial stopper combination, a thoroughly validated 
detection systems of misplaced or missing stoppers, restricted access of operators, good training of 
operators, thorough procedures for manual interventions and follow-up actions and adequate 
environmental conditions.

>>
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1.1 
1.1.5 (XV): 

2008 (PIC/S January 2010) :
4.6 Provisions for … until final sealing (4/4)
General interpretation ( ): 

A grade A air supply should be qualified and monitored as follows :
A
• Qualification is done only under at rest conditions
• Non-viable particles should be measured and are expected to meet grade A requirements. The probe 
should be located at the point of supply of the filtered air.

A
• Smoke studies should be performed. Whilst unidirectional air flow is not required,

• Limits for air velocity should be in place and justified.
Monitoring requirements:
• Monitoring requirements for non-viable particles and microbiological contamination should be defined 
by the company following a risk assessment.

21
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1.2.1 (1/2): 

(QRM) 
*General guidance

QRM 

1.2 QRM CCS

22
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1.2.1 (2/2): 

QRM … ( )

1.2 QRM CCS

23
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1.2 QRM CCS
1.2.2 (1/5): 

A.2.1 /
:

i. /
(GMP) 

(RABS) /

/

ii.

iii.

iv. /
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1.2 QRM CCS
1.2.2 (2/5):

A.2.2 QRM 

QRM 

A.2.3 (CCS) 
( ICH Q7)

CCS CCS 

CCS 
A.2.4 /
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1.2 QRM CCS
1.2.2 (3/5): : 

A. 2.5 CCS 

CCS 
i. 

ii. 

iii. 

iv. 

v.  —

vi. 

vii. — (SUS) 

viii. /
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1.2 QRM CCS
1.2.2 (4/5): 

A. 2.5 CCS …
CCS ( )

ix. 

x.  

xi. 

xii. —

xiii.

xiv. —

xv. — (CAPA) 

xvi.
27

112TPDA04008-A

1.2 QRM CCS
1.2.2 (5/5 ): 

A.2.6 CCS 

CCS 

A.2.7 
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1.2 QRM CCS
1.2.3 (PQS): 

A.3.1 
PQS

 GMP ( - )  1 
 PQS  PQS 

i. 
< RD : / >

ii.
<FEMA…>

iii.
(CAPA) < 5 why...>

iv. CCS /
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1.2 QRM CCS
1.2.3 (PQS): 

A.3.1 … PQS ( 2/2)
v. 

vi.

(Finishing, …)

vii. /
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1.2 QRM CCS
1.2.3 (PQS ): 

A.3.2 
< …>

< … >

<SOP/instruction…>

/
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1.3 
1.3.1 ( <4>) :

A.1 

< / >

A.2 
< >

A.3 RABS

 CCS  RABS 
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1.3 
1.3.1 ( <4>) :

A.4 /
A 

RABS

A 

A
B B A ( A

)

B 4.20

C D C D
/

8 
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1.3 
1.3.1 ( <4>) :

A.5 

A.6 

A.7 
(

)
A.8 
A.9 A B

34

112TPDA04008-A

本資料非經許可不得翻印 
A-17



1.3 
1.3.1 ( <4>) :

A.10 

A.11  A B 

/

A B 

/
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1.3 
1.3.1 ( <4>) :

A.12 

B
/

CCS  
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1.3 
1.3.1 ( <4>) :

A.12 … ( )

i. D C 
B

B

ii.
•

A B A  B 
CCS

•
•

 CCS 
37
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1.3 
1.3.1 ( <4>) :

A.13 A
B C D

/
< C/D ?>

A.14
/
10 pa
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1.3 
1.3.1 ( <4>) :

A.15 

4.4 4.19 

B 

39
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1.3 
1.3.1 ( <4>) :

A.16 / CCS

 CCS 

A.17 A B

40

112TPDA04008-A

本資料非經許可不得翻印 
A-20



1.3 
1.3.2 <A=4>:

A.18 RABS A 

RABS

Standards, guidelines and units >> There are no rules on leak rate. However, we do have some 
guidelines. Both ISO 14644-7:2004 and ISO 10648-2:1994 specify four classes of leak-tightness 
as follows:

Class 1: 0.05% volume loss per hour >> Class III microbiological safety cabinets and very high
containment isolators. It works with BSL-4 pathogenic agents

Class 2: 0.25% volume loss per hour >> Negative pressure aseptic isolators. 

Class 3: 1.0% volume loss per hour >> Positive pressure aseptic isolators. 

Class 4: 10.0% volume loss per hour >> Not appropriate for pharmaceutical isolators.     
Reference: Clean Air and Containment Review | Issue 11 | July 2012

41
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1.3 
1.3.2 <A=4>:

A.19 

i. 
a. A

b. A 

A 

c.

ii. (RABS)
RABS A
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1.3 
1.3.2 <A=4>:

A.20 RABS 
i. 

C 
D 

CCS 
b.  CCS

/ (

) CCS 

c.

ii. (RABS)
RABS B 

43
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1.3 
1.3.2 <A=4>:

A. 21 RABS

 CCS < ISPE-Glove Leak Testing in Isolators and RABS-2014>

i. 
a. 

(campaign)

<manufacturing session>

b. / < >

ii. (RABS)
RABS A 
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1.3 
1.3.2 <A=4>:

A.22 

RABS 

i. 

ii. (RABS)
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1.3 
1.3.3 <A=4>:

< >

A.23 UDAFs
RABS 

A.24 15 
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1.3 
1.3.3 <A=4>:

A.25 
15 
/ < >

i.  

ii. -

iii. 

iv. 

v. 

vi. 

vii. 

viii. 

ix. 

ISO 14644 
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1.3 
1.3.3 <A=4>:

A.26 

(APS) 

A.27 0.5 5 μm 
1 
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1.3 
1.3.3 <A=4>:

A.28 ISO 
14644 1 

A B
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1.3 
1.3.3 <A=4>:

A.29 
i. “ HVAC

ii. “ HVAC 

iii. / 1
20 

< HVAC >

4.30 

/

CCS 0.36 – 0.54 m/s

50

112TPDA04008-A

本資料非經許可不得翻印 
A-25



1.3 
1.3.3 <A=4>:

A.31 

2

1

2 CFU CFU 
CFU 

3 6 
4
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1.3 
1.3.3 <A=4>:

A. 4.32 

i.

ii.

iii.

iv.

v.

B C  D CCS 
A

RABS

52

112TPDA04008-A

本資料非經許可不得翻印 
A-26



1.3 
1.3.3 <A=4>:

A.32 … ( )
A B 6 

C D 12

( )

i.

ii. HVAC 

iii. 
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1.3 
1.3.3 <A=4>:

A.32 … ( )
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1.3 
1.3.4 <A=4; 1/2>:

A.33

4.34 
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1.3 
1.3.4 <A=4; 2/2>:

A.35 A B CCS

C D 

/

4.36 

*
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2.1 (Equipment)
2.1.1 <A=5; 1/3 >:

A.1 
< ?>

A.2 

A.3

/
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2.1 
2.1.1 <A=5; 2/3 >:

A.4 
i. < >

ii. <health based>

A.5 

A.6 
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2.1 
2.1.1 <A=5; 3/3 >:

A.7 

A.8 A B 
/

A.9 
1

isokinetic sample heads

*
59

112TPDA04008-A

2.2 (Utilities)
2.2.1 <A=6; 1/2 >:

A.1

CCS 
A.2 

i.  

ii. 

iii. 

iv. 

A.3 
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2.2 
2.2.1 <A=6; 2/2 >:

A.4 

A.5 
(schematic diagrams)

i. 

ii. 

iii. 

A.6 
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2.2 
2.2.2 <A=6; 1/3>:

A.7

/ /

A.8 

A.9 
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2.2 
2.2.2 <A=6; 2/3 >:

A.10 (WFI) 
70 

WFI 
(EDI)

A.11 WFI 

A.12 

/ /
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2.2 
2.2.2 <A=6; 3/3 >:

A.13 

CCS 

A.14 

A.15 WFI (TOC) 
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2.2 
2.2.3 <A=6; 1/1 >:

A.16 

A.17 

WFI 

65

112TPDA04008-A

2.2 
2.2.4 <A=6; 1/1>:

A.18 /

A.19 0.22

/

A.20 

66
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2.2 
2.2.5 <A=6; 1/1>:

A.21 
/

A.22 

*
67

112TPDA04008-A

2.3 
2.3.1 --- <A=7; 1/2 >:

A.1 

GMP

A.2  APS 

A.3 

B / A 

< >

68
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2.3 
2.3.1 --- <A=7; 1/2 >:

A.3 …
…( 1)

Reference: PDA TR66-135 69

112TPDA04008-A

2.3 
2.3.1 --- <A=7; 2/2 >:

A.4 A B

/

 9.30 

APS
 A  B 

< 9.30 >
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2.3 
2.3.2 --- <A=7; 1/1 >:

A.5 B A

B A <unqualified>

 PQS 

A.6 
/

/ APS 

B A 
 APS

71
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2.3 
2.3.3 --- <A=7; 1/1 >:

A.7 

A.8 

A.9 

CCS

A.10 
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2.3 
2.3.4 ---- <A=7; 1/4 >:

A.11 < >

A.12 
73
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2.3 
2.3.4 ---- <A=7; 2/4 >:

A.13 
i. B / A

7.14

74
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ii. C

iv. C D CCS

iii. D

75
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2.3 
2.3.4 ---- <A=7; 3/4 >:

A.14 
( B C

B C

A.15 B A

<shift>

A.16

76
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2.3 
2.3.4 ---- <A=7; 4/4>:

A.17 
/

A.18 

(

)

*

77
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GMP

Annex 1

1

GMP 

2023-04-26 ( )
2023-05-05 ( )

112TPDA04008-B

Annex 1 (1/2)

technical or organizational measures ( 5.19)
technological and organizational measures ( ICH Q7)

( 1 8.29)
8.10 4 

C
Grade C Preparation of solutions to be filtered including sampling and 
dispensing. 

(dispensing) (weighing)
( ) C

GMP
GMP

112TPDA04008-B
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Annex 1 (2/2)
( )

Weighing and dispensing activities are processes of transferring specific 
amounts of powder or liquid raw materials from the bulk container and into 
smaller units that will be dispensed in specific quantities for batch manufacture.

ISPE Baseline Vol 03 Sterile Product Manufacturing Facilities 3rd ed

Note 9 Although many regulatory agencies whose requirements are based on EU Annex 1 [1] allow a Grade 
D background environment, the US FDA requires a minimum background environment which can achieve ISO 
8 conditions “in operation”. Therefore, for a global facility, an ISO 8/Grade C may be the most appropriate. 
A Grade D environment which is classified as ISO 8 “in operation” as well as “at rest” is also possible.

Dispensing
Compounding

Local Protection/Grade A Air Supply

112TPDA04008-B

ISO 8 = Grade C( ) or D( )
Annex 1 Draft, 2017 
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GMP Manual Grade E F G
GMP Manual, 2014 Chapter 11.E Environmental monitoring

112TPDA04008-B

FDA PIC/S
ISPE Baseline Vol 03 Sterile Product Manufacturing Facilities 3rd ed, 2018

FDA D ISO 8 FDA
(C )

1 8.1 ( )& 8.10( )
2 D C (Risk/Benefit)

112TPDA04008-B
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(Regulatory Compliance) (1/2)

(Road Map)
(What)
(Why)

(How)
(Reference)

Annex 1(GMP Compliance)

QA
(SOP )

112TPDA04008-B

(Regulatory Compliance) (2/2)
Annex 1 - ( )

(CQA)
(CPP)

(CMA Critical Material Attributes) (QRM)
( PDA

ISPE )
(KM) (QRM) GMP

SMEs PQS

CCSSOP PD11John( C )D C8.1

PV21
Eric500mL8.2

112TPDA04008-B
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(1/4)

1 4.13 ?
2

112TPDA04008-B

(2/4)
4.13

( )
A B C D

/

(area segregation) (2020 zone segregation)
(interlocked doors) 

QRM
CCS

112TPDA04008-B
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(3/4)
(Critical Decision)

Annex 1
( )

(interlocked doors)
(enclosed space)( )

( )

(area segregation)
GW

112TPDA04008-B

(4/4)
(Critical Decision)

KM (CQA) (CPP) (CA CADE)
Critical Aspect (CA) functions, features, abilities, and performance or 
characteristics necessary for the manufacturing process and systems to ensure 
consistent product quality and patient safety.” Ref. ASTM E2500-20, “Standard Guide 
for Specification, Design, and Verification of Pharmaceutical and Biopharmaceutical 
Manufacturing Systems and Equipment”

(HBEL, PDE ADE MDE)
…

QRM (Hazard)

( ) ( ) ( )
…

CCS
GMP

(residual risks 8.7)

112TPDA04008-B
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( )
8.1- 8.139

1.

1. 8.1 - 8.6 7 1
2. 8.7 - 8.19 13 6

2.

1. 8.20 - 8.29 10 3
2. 8.30 - 8.33 4 2

3.

1. 8.34 - 8.49 16 8
2. 8.50 - 8.54 5 2
3. 8.55 - 8.65 11 4
4. 8.66 - 8.70 5 3
5. 8.71 - 8.72 2 0 29
6. 8.73 - 8.78 6 0 79 

112TPDA04008-B

Annex 1

1.1
8.1 ~ 8.6

112TPDA04008-B
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8.2 
/

( ) (Syringe)

LVP (USP 1228.4 Depyrogenation by Rinsing)

TACT (Temperature, Attrition, Concentration, Time)

( USP <790> &
USP <788>) <100CFU/100mL <0.25eu/mL

PDA TR29 Point to Consider for Cleaning Validation

112TPDA04008-B

Annex 1

1.2
8.7 – 8.19

112TPDA04008-B
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CCS
8.7 

CCS

(boundary)
CCS

CCS SOP
QRM FMEA QRM

PQS CCS

PDA TR9023 Contamination Control Strategy Development 

112TPDA04008-B

8.9 RABS
A 

(
)

ISPE Baseline Vol 03 Chapter 9.4 Factors to Consider When Choosing Among These Technologies

RABS( RABS) Isolator
A

GMP RABS Isolator ( )
Pharma 4.0 (ISPE Pharma 4.0™ )

ISPE Baseline Vol 03 Sterile Product Manufacturing Facilities 3rd ed 
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SIP
8.15 ( )

SIP
SIP

SUS (intrinsic sterile connection devices)

PDA TR 61 Steam In Place
PDA TR 66 Application of Single-Use Systems in Pharmaceutical 
Manufacturing 
PDA Points to Consider for Aseptic Processing, Part 1 & Part 2 

112TPDA04008-B

8.16 
( ) 9.34 

APS 

PQS 

112TPDA04008-B
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SOP

PIC/S PI 007-5 Recommendation on Aseptic Processes
ISO 14644-3 Cleanrooms and associated controlled environments - Part 3:
Test methods 

112TPDA04008-B

8.17 

( 9.34 ) 9.34 APS

RABS Isolator

PDA Points to Consider for Aseptic Processing, Part 1 & Part 2 
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8.19 
APS

PDA Points to Consider for Aseptic Processing, Part 1 & Part 2 

112TPDA04008-B

Annex 1

2.

112TPDA04008-B
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8.21 

(ampoule) (vial)

/

USP 1207 Package Integrity Evaluation—Sterile Products
USP 1207.1 Package Integrity Testing in the Product Life Cycle—Test 
Method Selection and Validation
USP 1207.2 Package Integrity Leak Test Technologies

112TPDA04008-B

8.22 - - (BFS) -
- (FFS) (SVP & LVP)

BFS 100 ml
100% 

>100 

100%

112TPDA04008-B
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8.23 

Vial, Bottle

( )

( …)

PDA TR86 Industry Challenges and Current Technologies for 
Pharmaceutical Package Integrity Testing

112TPDA04008-B

Annex 1

2.2
8.30 -8.33

112TPDA04008-B
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2.2
8.30 

(defect library)

112TPDA04008-B

2.2

…
( ) ( )

/

(ISO 2859)

SOP
IG PDA ECA

USP 790 Visible Particulates in Injections
USP 1790 Visual Inspection of Injections

112TPDA04008-B
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8.31 

112TPDA04008-B

/ (2000-3750 lux)

( )
(5 / )

PDA TR79 Particulate Matter Control in Difficult to Inspect Parenterals
PDA TR85 Enhanced Test Methods for Visible Particle Detection and  
Enumeration on Elastomeric Closures and Glass Containers

112TPDA04008-B
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Annex 1

3.1
8.34 – 8.49

112TPDA04008-B

8.34 
/

EMA (decision tree)

EMA Guideline on the sterilisation of the medicinal product, active 
substance, excipient and primary container 

112TPDA04008-B
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8.38 

(PDA TR01 Chapter 5.5 
Bracketing: by Product Formulation, Container Size/Filled Volume, Item, Load)

TR01  Validation of Moist Heat Sterilization Processes - Cycle Design, 
Development, Qualification and Ongoing Control

112TPDA04008-B

8.39 

CCS 

(validation review) (revalidation)

CCS 

(continuous verification)
(validation review) (revalidation)

PDA TR01  Validation of Moist Heat Sterilization Processes

112TPDA04008-B
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/
8.41 

SOP

(CPP) (KPP)
CPP KPP (Predictive Maintenance)

PDA TR01  Validation of Moist Heat Sterilization Processes
PDA TR03 Validation of Dry Heat Processes Used for Depyrogenation
and Sterilization

112TPDA04008-B

BI
8.43 BI BI

BI 
BI

D Z

BI

D Z

BI

USP-NF 55 Biological Indicators—Resistance Performance Tests
USP-NF 1229.5 Biological Indicators for Sterilization

112TPDA04008-B
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8.44 
/

8.41

112TPDA04008-B

8.46 

A (
)

( 8.48)

112TPDA04008-B
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8.48 
/

( CPP) ( CQA)

112TPDA04008-B

Annex 1

3.2
8.50 – 8.54

112TPDA04008-B
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8.50 

/
/

( Resolution<0.1K
Tolerance<0.5K)

EN 285

112TPDA04008-B

8.50 

/
/

( Resolution<0.1K
Tolerance<0.5K)

EN 285

112TPDA04008-B
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8.51 /

EN 285

112TPDA04008-B

Annex 1

3.3
8.55 - 8.65

112TPDA04008-B
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8.56 

TR01  Validation of Moist Heat Sterilization Processes

112TPDA04008-B

8.59 
/

/ F0

( )

( ISO 17665-2:, Table C.1 and IAPWS Tables)

PDA TR01  Validation of Moist Heat Sterilization Processes

112TPDA04008-B
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8.61 ( )

( )

Bowie and Dick Test Air Detector

PDA TR01  Validation of Moist Heat Sterilization Processes

112TPDA04008-B

SIP (1/2)
8.63 (

)

112TPDA04008-B
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SIP (2/2)

SIP

( )

PDA TR 61 Steam In Place

112TPDA04008-B

Annex 1

3.4
8.66 – 8.70

112TPDA04008-B
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8.67 /
A 

HEPA 

/
i. 
ii. -
iii. /
iv. /
v. 

112TPDA04008-B

8.67 /
A 

HEPA 

/
i. 
ii. -
iii. /
iv. /
v. 

112TPDA04008-B
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A

A
A Annex 1 4.32

(VHP )

PDA TR03 Validation of Dry Heat Processes Used for Depyrogenation and 
Sterilization
USP-NF 1228.1 Dry Heat Depyrogenation

112TPDA04008-B

8.68 /
Fh

3 log10

Fh 3 log10

3 log10

Fh Fh

PDA TR03 Validation of Dry Heat Processes Used for Depyrogenation
and Sterilization
USP-NF 1228.1 Dry Heat Depyrogenation

112TPDA04008-B
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/
8.70 

HEPA 
/

i. 
ii. /
iii. 
iv. 
v. 
vi. /
vii. /
viii. /

112TPDA04008-B

/
8.70 

HEPA 
/

i. 
ii. /
iii. 
iv. 
v. 
vi. /
vii. /
viii. /

112TPDA04008-B
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/

HEPA A (ISO 5)
/

( )

/ BI

PDA TR03 Validation of Dry Heat Processes Used for Depyrogenation
and Sterilization
USP-NF 1228.1 Dry Heat Depyrogenation

112TPDA04008-B

-
1. ( O )

(8.17)

2. ( O ) (defect library)

(8.30)

3. ( O ) (porous cycles)
/

(8.59)

4. ( O ) /
(8.70)

112TPDA04008-B
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( ) -
8.1- 8.139( )

1. 8.79 – 8.95 17
2. - - (FFS) 8.96 – 8.104 9
3. - - (BFS) 8.105 – 8.120 6
4. 8.121 – 8.126 6
5. 8.127 – 8.130 4
6. (SUS) 8.131 - 8.139 9

(Environmental & process monitoring) 
1. 9.1 – 9.3 3
2. 9.4 – 9.13 10
3. — 9.14 – 9.21 6
4. — 9.22 - 9.31 10
5. (APS) 9.32 – 9.49 18

(Quality Control ,QC) 10.1 – 10.11 11
(Glossary) 109 

112TPDA04008-B

Q & A
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Annex 1 8.1 – 8.78

112TPDA04008-B

8.1 D
/ )

(

C
C 

Preparation of components and materials
( )…

CQA CPP -- Science Based
QRM CCS -- Risk Based

112TPDA04008-B
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8.3 C 

8.4 CCS
A

C

C 
A/C

QRM CCS

112TPDA04008-B

8.5 

( 0.45 0.22 m)

/
(hold time)

PDA TR 26 Sterilizing Filtration of Liquid

112TPDA04008-B
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8.6 3 

QRM/CCS

112TPDA04008-B

8.8 
CCS

/

CCS
(A B C D )

/

CCS /

CCS QRM

PDA TR44 Quality Risk Management for Aseptic Processes. 

112TPDA04008-B
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(1/2)
8.10 4 
A

-
-

-
-
- ( )
-
-
-

B
- A
- A

112TPDA04008-B

(2/2)
8.10 4 
C

-
D

-
- (Handling of components equipment and accessories after cleaning)

- HEPA 
- SUS

HEPA 

(non-compliance)
CIP SIP SUS

112TPDA04008-B
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8.11 
i. 
ii. 
iii. 

…

PDA Points to Consider for Aseptic Processing, Part 1 & Part 2 

112TPDA04008-B

8.12 
B A 

B
A 

4.20

A

PDA Points to Consider for Aseptic Processing, Part 1 & Part 2

112TPDA04008-B
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8.13 
( )

B A 
RABS 4.20

C D
RABS B

PDA Points to Consider for Aseptic Processing, Part 1 & Part 2 

112TPDA04008-B

8.14 B A

(intrinsic sterile connection devices)

4.20 

8.129 8.130

SIP

PDA Points to Consider for Aseptic Processing, Part 1 & Part 2 
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8.18 

i. 
ii. /
iii. RABS 
iv. ( )

v. 
vi. 
vii. 

112TPDA04008-B

(worst case)

APS

PIC/S PI 007-5 Recommendation on Aseptic Processes
PDA Points to Consider for Aseptic Processing, Part 1 & Part 2 
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8.20 ( 4.20 ) A 
8.126

8.126 ( ) …

A
A

A

RTU ( )
Annex 1

PDA Points to Consider for Aseptic Processing, Part 1 & Part 2

112TPDA04008-B

8.24 /

TR8621 Industry Challenges and Current Technologies for 
Pharmaceutical Package Integrity Testing (page 20 Vacuum stoppering… 
creating a vacuum in the syringe, thus pulling the plunger into the syringe…)

112TPDA04008-B
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8.25 
( )

(shipping study)

USP 1207 Package Integrity Evaluation—Sterile Products
PDA TR8621 Industry Challenges and Current Technologies for 
Pharmaceutical Package Integrity Testing 

112TPDA04008-B

8.26 

A

ISPE Baseline Vol 03 Sterile Product Manufacturing Facilities 3rd ed
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8.27 

A 
A A

D
A 

B A 
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8.28 A

ISPE Baseline Vol 03 Sterile Product Manufacturing Facilities 3rd ed 
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8.29 ( ICH Q7)
RABS

RABS
SOP /

ISPE Baseline Vol 03 Sterile Product Manufacturing Facilities 3rd ed

112TPDA04008-B

8.32 

8.30

112TPDA04008-B
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8.33 

8.30

112TPDA04008-B

8.35 /

( )

PDA TR48 Moist Heat Sterilizer System - Design, Commissioning, 
Operation, Qualification and Maintenance
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8.36 

(BI)

112TPDA04008-B

(BI)

TR01  Validation of Moist Heat Sterilization Processes - Cycle Design, 
Development, Qualification and Ongoing Control 

112TPDA04008-B
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8.37 

EP USP

(121C 15 ) (160C 120 )

USP <1229> Sterilization of Compendial Articles
USP 1229.12 New Sterilization Methods

112TPDA04008-B

8.40 

TR01  Validation of Moist Heat Sterilization Processes - Cycle Design, 
Development, Qualification and Ongoing Control
TR0313 Validation of Dry Heat Processes Used for Depyrogenation and 
Sterilization

112TPDA04008-B
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BI
8.42 BI 
BI

BI /

BI

BI 

BI ( EO )
BI

BI

BI
8.41

112TPDA04008-B

8.45 

/

112TPDA04008-B

本資料非經許可不得翻印 
B-46



A
8.47 

A 

A B 
B A

A RTP
B A

B A

112TPDA04008-B

8.49 

A

112TPDA04008-B
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8.52 

EN 285

112TPDA04008-B

8.53 

TR01  Validation of Moist Heat Sterilization Processes - Cycle Design, 
Development, Qualification and Ongoing Control 

112TPDA04008-B
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8.54 
17 

Annex 17

PIC/S GMP Guide Annex 17
PDA TR30 Parametric Release 
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8.55 

- -

TR01  Validation of Moist Heat Sterilization Processes - Cycle Design, 
Development, Qualification and Ongoing Control 
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8.57 

TR01  Validation of Moist Heat Sterilization Processes

112TPDA04008-B

8.58 

SIP

TR01  Validation of Moist Heat Sterilization Processes
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8.60 (returned to)

(pre/post vacuum)

EN 285

112TPDA04008-B

8.62 
(

- - - - )

(BFS FFS)

TR01  Validation of Moist Heat Sterilization Processes

112TPDA04008-B
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8.64 

TR01  Validation of Moist Heat Sterilization Processes

112TPDA04008-B

8.65 

TR01  Validation of Moist Heat Sterilization Processes
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/
8.66 

/

/ / /

/

/

PDA TR 03 Validation of Dry Heat Processes Used for Depyrogenation and Sterilization
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8.69 

USP-NF 1228.5 Endotoxin Indicators for Depyrogenation
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Annex 1

3.5
8.71 – 8.72

112TPDA04008-B

3.5 8. – 8.70
8.71 

12

8.72 

12
( )

( )

ISO 11137 Sterilization of health care products - Radiation 
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Annex 1

3.6
8.73 – 8.78

112TPDA04008-B

(EO) 
8.73 

(EO)

(EO) 
(EO)

(EO)

ISO 11135 Sterilization of Health Care Products—Ethylene Oxide
USP 228 Ethylene Oxide and Dioxane

112TPDA04008-B

本資料非經許可不得翻印 
B-55



8.74 

ISO 11135 Sterilization of Health Care Products—Ethylene Oxide

112TPDA04008-B

8.75 

(clean steam)

ISO 11135 Sterilization of Health Care Products—Ethylene Oxide
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