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「精進核酸藥物等再生醫療製劑與無菌藥品品質管理之研究」

 

 
日 期 ：(北 區 )民 國 1 1 2 年 8 月 7  日 

( 南 區 ) 民 國 1 1 2 年 8 月 1 日 

主辦單位：衛生福利部食品藥物管理署

承辦單位： 社團法人中華無菌製劑協會

無菌產品製造 GMP 作業論壇(二)
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講  師  資  料

林書仲 GMP 顧問/ 社團法人中華無菌製劑協會 

時時時      間間間      表表表   

時間 內容 講師人選

13:30-13:40 長官致詞
TFDA 

監管組代表

13:40-15:00 

 論壇一重點回顧：談 Annex 1 的文件架構

 過濾滅菌：系統設計、確效、PUPSIT、冗餘

過濾系統、空氣過濾器

 先進製藥技術：FFS、BFS、凍乾、密閉系統、 
SUS 

TPDA 
林書仲

GMP 顧問 

15:00-15:20 休 息

15:20-16:40 

 環境監測計畫：總微粒監測、環境與人員的

微生物監測

 無菌製程模擬：制定 APS 計畫、連續的 APS
(Campaign APS)、失敗調查 

 品質管制：負荷菌監測、無菌試驗(子批次的

取樣計畫)、快速/替代檢測方法 

TPDA 
林書仲

GMP 顧問 

16:40-17:00 交 流 討 論 及 課 後 測 驗 
TFDA 長官 
及講師
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PIC/S GMP Guide 1
2023-08-25

Why?
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- EMA
Ref.  Annex 1 Implementation IG, PDA 

EMA
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Annex 1 –
GMP

2008 16 (1 +127 ) 2020 59 (293
)

GMP

(9.21)

(9.36) APS” (end of production or campaign APS)
GMP
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Annex 1 -

(Document Map)

(What)

(PDA,ISPE) (How)

(Why)

(Patient Safety)

GMP (Principle)
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8.87 The integrity of the sterilised filter assembly should be verified by integrity testing before use 
(pre-use post sterilisation integrity test or PUPSIT), to check for damage and loss of integrity 
caused by the filter preparation prior to use. A sterilising grade filter that is used to sterilise a fluid 
should be subject to a non-destructive integrity test post-use prior to removal of the filter from its 
housing. The integrity test process should be validated and test results should correlate to the 
microbial retention capability of the filter established during validation. Examples of tests that are 
used include bubble point, diffusive flow, water intrusion or pressure hold test. It is recognized that 
PUPSIT may not always be possible after sterilisation due to process constraints (e.g. the filtration 
of very small volumes of solution). In these cases, an alternative approach may be taken providing 
that a thorough risk assessment has been performed and compliance is achieved by the 
implementation of appropriate controls to mitigate any risk of a non-integral filtration system. 
Points to consider in such a risk assessment should include but are not limited to:  …
8.87 (
PUPSIT)

(housing)

PUPSIT 

(non-integral)
…

112TPDA04023
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8.87 (
PUPSIT)

-- PUPSIT

(housing) --

       -- IT
--

PUPSIT 
-- PUPSIT

(non-integral)
--

--
i.
ii. …
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- Annex 1
1

(CCS) 2.1-2.6 6
3.1-3.2 2
4.1 –   4.17 17

(Isolator & RABS 4.21 )4.18 – 4.22 5    
4.23 – 4.36 14
5.1 – 5.9 9            
6.1 - 6.6 6
6.7 - 6.15 9
6.16 - 6.17 2     
6.18 - 6.20 3
6.21 - 6.22 2

(2017 4 ) Why? 7.1 - 7.18 18
94

112TPDA04023
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- Annex 1
8.1- 8.139

8.1
1. 8.1 -8.6 6
2. 8.7 – 8.19 13

8.2
1. 8.20 - 8.29 10
2. 8.30 -8.33 4

8.3
1. 8.34 – 8.49 16
2. 8.50 – 8.54 5
3. 8.55 - 8.65 11
4. 8.66 – 8.70 5
5. 8.71 – 8.72 2
6. 8.73 – 8.78 6 78 

112TPDA04023
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-
1. ISO 8 Grade C EMA FDA/USP<1116>

(Aseptic Processing) D C
D …(8.10)

C D Risk/Benefit /

2. RABS (B ) Isolator (C )
RABS (Ref.p.16 7356.002A Sterile Drug Process Inspections, FDA)

cRABS Isolator

RABS Isolator
B HVAC

… > Isolator

GMP Isolator RABS

112TPDA04023

11

-
3. Annex 1 8.50 -- PDA IG ANNEX 1 IMPLEMENTATION

Q How are folks planning to implement section 8.50 to existing and
older equipment? Duplicate monitoring could be a chart recorder
(paperless or not), for example. But would both devices have to be
reviewed and meet acceptance criteria for every cycle, or duplicate
device data only consulted if issue arises with primary device?.

( )
( , audit trails)

5.2 …URS
Ref. EN 285 Figure 3  Illustration of the measuring systems

112TPDA04023
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–
8.50 

/

/
Q ? ?

Vial / oven .

6.12

/
/

/ /

Q: WFI?
? . & ?

112TPDA04023

13

–
6.11 WFI 

Q : ?
8.89

4.9 A B

Q1. < > < > ?
Q2. : ,

?

112TPDA04023
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–
4.13

A B
C D /

(area segregation)

Q: ?      Separation / Segregation
5.21 i)Dedicated manufacturing facility / ii) Self-contained production areas

4.27 0.5 5μm
1

(a) CCS 5μm
(b) D

( )
Q: ?
The manufacturer should establish in operation limits based on a risk assessment and routine 
data where applicable.

112TPDA04023
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- Annex 1 ( )
8.1- 8.139

8.3.7    8.79 – 8.95 17
8.4   - - (FFS) 8.96 – 8.104 9
8.5   - - (BFS) 8.105 – 8.120 6
8.6   8.121 – 8.126 6
8.7   8.127 – 8.130 4
8.8   (SUS) 8.131 - 8.139 9

9.1 – 9.49
9.1    9.1 – 9.3 3
9.2    9.4 – 9.13 10
9.3    — 9.14 – 9.21 6
9.4    — 9.22 - 9.31 10
9.5    (APS)( ) 9.32 – 9.49 18

(Quality Control ,QC) 10.1 – 10.11 11/121
(Glossary) open/closed RABS CNC 94+78+121 =293

112TPDA04023
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Annex 1

8.3.7

8.79 ~ 8.95)

112TPDA04023

17

8.3.7
CCS

8.79 ( 0.22 μm) N/A

8.80

8.81

8.82

8.83

8.84

8.85

8.86

8.87 PUPSIT)

112TPDA04023
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8.3.7
CCS

8.88 N/A

8.89

8.90

8.91

8.92

8.93

8.94

8.95

112TPDA04023

19

PQS (GMP Compliance)

QA ( = / )

CCS QRM
(SMEs)

/ /
URS/ /

/ /

(

CAPA

112TPDA04023
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8.82 
i.

ii.

iii.

iv.

v.

vi. 0.22 μm

(ii. )

112TPDA04023

21

/

CIP/SIP

/ PUPSIT

PDA TR26 Sterilizing Filtration of Liquid, 2008
USP 1229.4 Sterilizing Filtration of Liquids

112TPDA04023
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8.85 
i.

ii.

/

112TPDA04023

23

CPP

(scale down)

CPP

112TPDA04023
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PUPSIT) - 1/7

8.87 (
PUPSIT)
 

(housing)

QAC 
.

.

PUPSIT 

(non-integral)

112TPDA04023

25

PUPSIT) – 2/7

8.87 
i.

ii.

iii.

112TPDA04023
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PUPSIT) – 3/7

Ref. Points to Consider for Implementation of PUPSIT, PDA 2020 p.30

112TPDA04023

27

PUPSIT) - 4/7

Ref. Points to Consider for Risks Associated with Sterilizing Grade Filters and Sterilizing Filtration , PDA 2020 (P. 12/27)

Q 1 (RTU)

(PUPSIT)

112TPDA04023
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PUPSIT) – 5/7

IT

Ref. PDA TR26 Sterilizing Filtration of Liquid, 2008

0.22(Millipore, Annex 1) 0.2 (Pall, USP)
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PUPSIT) – 6/7
IT
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PUPSIT) – 7/7
IT QAC

112TPDA04023

31

8.91 

(all filters)

( 0.45
0.22 μm) ( 0.22 μm) ( 8.80)

8.91 8.92 0.22 μm

implementation-of-single-use-assemblies-for-final-sterile-filling, PDA/
Merck (p.17) https://www.pda.org/docs/default-source/website-document-library/chapters/presentations/brazil/pharma-trends-
day-1/implementation-of-single-use-assemblies-for-final-sterile-filling.pdf?sfvrsn=1ff5838e_6

112TPDA04023
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8.92 

redundant

( ) ( re-
processing)

IT

Q2.
(redundant)

112TPDA04023
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8.93 

EMA GMDP Q&A (P.15/50) Annex 1 Q5 Q6

112TPDA04023

34

本資料非經許可不得翻印 
17



8.4 - - (FFS)

CCS
8.96 FFS N/A

8.97

8.98 –

8.99

8.100

8.101

8.102

8.103

8.104 SOP

112TPDA04023

35

8.101 FFS
i.
ii.

iii.

iv.
v.
vi.
vii. ( )

viii. ( 8.22 )
          LVP 100%

(CPP)

112TPDA04023
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8.5 - - (BFS)

CCS
8.105 BFS - N/A

8.106 BFS –

8.107 A -

8.108 A -

8.109

8.110

8.111 ( )

8.112

8.113

112TPDA04023

37

8.5 - - (BFS)

CCS
8.114 BFS N/A

8.115 BFS

8.116

8.117

8.118 ( )

8.119

8.120

112TPDA04023

38
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BFS –
8.106 BFS
i.

A
A
ii.

A

iii. C A/B C
A/B

BFS

B

112TPDA04023

39

BFS
8.115 BFS
i. ( )
ii.

iii.
iv.
v.
vi.
vii.
viii. ( )

ix. 100% 8.22
x. ( )

112TPDA04023
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8.6

CCS
8.121 N/A

8.122

8.123

8.124

8.125

8.126

112TPDA04023

41

8.123 2024
8.123 /

CCS

/

Q3.
VHP

112TPDA04023
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8.124 

/
/

( ) (specified and checked
at the start of every cycle)

.

not exceed 20 mbar L/s

Lyophilizer Leak Rate Testing − An Industry Survey and Best Practice
Recommendation, 2022
FDA Guide to Inspections of Lyophilization of Parenterals, 2014

112TPDA04023

43

8.126 ( )

i.
ii. A

(
)

A B

iii.
iv. A
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8.126 ( )
( )

v.
A

vi.

B A

112TPDA04023
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8.7

CCS
8.127 N/A

8.128

8.129

8.130

112TPDA04023
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8.129 
CCS

CCS

( )
/

112TPDA04023
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8.8 (SUS)

CCS
8.131 N/A

8.132

8.133

8.134

8.135

8.136

8.137

8.138

8.139

112TPDA04023
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8.131 SUS SUS

Single Use Support https://www.susupport.com/
Q4. SUS

112TPDA04023

49

8.134 ( )
SUS

COA

PDA TR66 Application of Single-Use Systems in Pharmaceutical
Manufacturing, 2014
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8.138 SUS
SUS

SUS
SUS
SUS

112TPDA04023
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8.139 SUS 
APS

BSC RABS Isolator
B C D

SUS
SUS

/
(closed vials)

APS

112TPDA04023
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9.

112TPDA04023

53

9.1

USP <1116> Microbiological Control and Monitoring of Aseptic
Processing Environments
PDA TR13 Fundamentals of an Environmental Monitoring Program ,
2022

CCS
9.1 CCS N/A

9.2

9.3

112TPDA04023
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9.2

CCS
9.4 N/A
9.5

9.6

9.7 A

9.8

9.9

9.10

9.11

9.12 C D

9.13

112TPDA04023
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9.4 
i.

ii. 

/

A A
B

112TPDA04023
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9.4 ( )

CCS

…

...

CCS

Q5.

112TPDA04023
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A
9.7 A

A
(locations ) (orientation

) (position )

112TPDA04023
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9.10 A B C D

+/- 2SD
97 percentile?

112TPDA04023
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9.11 
i.
ii. 
iii. 

iv. 

SOP
SOP

Q6.

QC

112TPDA04023
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9.3

CCS
9.14 N/A
9.15

9.16 A

9.17 A -

9.18 B

9.19

9.20

9.21

112TPDA04023
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9.15 5
a) D

112TPDA04023
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9.15 5 ( )
1

( 20 )
4.29
2 A

( ≥ 5μm)

D
ISO 14644

A (≥ 5μm)
( 1 )

112TPDA04023

63

A -
9.17 A ≥0.5 ≥5 μm

28 L [1ft3]

A ≥0.5 ≥5 μm
28 L [1ft3] 100L

112TPDA04023

64

本資料非經許可不得翻印 
32



9.21 (sample size)

(sample volume)
(sample volume)

112TPDA04023

65

9.4

CCS
9.22 N/A
9.23

9.24 A B

9.25

9.26 A B

9.27

9.28

9.29

9.30

9.31

112TPDA04023
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A B
9.24 A (

)
B

A
B CCS

1 – 3

Q7. A ( )

Q: ,
, , .

112TPDA04023
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9.25 

B

B

112TPDA04023
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9.30 6 6
(a) A B

4

C D 4 QRM
4

(b) A B C
D

(c) A

112TPDA04023
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9.30 6
1

2 CFU
CFU

CFU 

( )
( )

C D

CFU

112TPDA04023
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9.5 (APS)

CCS
9.32 APS N/A
9.33

9.34 –

9.35 APS

9.36 APS 

9.37

9.38 -

9.39 APS

9.40

9.41

112TPDA04023

71

9.5 (APS)

CCS
9.42 N/A
9.43

9.44

9.45

9.46 APS CAPA

9.47

9.48 APS

9.49

112TPDA04023
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9.33 APS 

i. APS 

ii. 
iii. 

iv. 

v.

vi. 
(chamber dwell)

112TPDA04023
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9.33 APS 

vii. 
APS

( )

(chamber) 

APS 

112TPDA04023
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APS
9.36 APS
i.

ii. /
/

iii.
iv.

v.

9.33 iii
vi.

(representative local isolates)

112TPDA04023
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APS
9.36 APS
vii.

viii.

ix. APS

x.

xi.
xii.

112TPDA04023
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APS
9.36 APS ( )
xiii. APS” (end of production or campaign APS)

CCS 
APS

1. ” ” APS APS
2.

xiii. APS”)

CCS 
APS
APS APS

APS (
...) ( …)

112TPDA04023
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APS

APS
( ) iii

APS
APS

ICH Q13 continuous manufacturing of drug substances
and drug products

PDA TR22 Process Simulation for Aseptically Filled Product Chapter 7.10
Duration and Number of Units Filled , End of Process Simulation (P.30)

Q8. APS
APS(end of production or campaign 

APS)
( )

APS (worst case)

112TPDA04023
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APS
Ref. PDA Annex 1 IG Web

Piggyback APS - continuing the conversation – PDA Annex 1 IG

112TPDA04023
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9.41 APS

APS

SOP

(set-up)

APS
APS

112TPDA04023

80

本資料非經許可不得翻印 
40



SOP BMR

SOP

APS

Q9. APS SOP
(

)

112TPDA04023
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APS CAPA
9.46 APS

i.
ii.
iii. 3 APS

iv. APS
a) APS

b)

v.

Q: ?
3 ?

( )

112TPDA04023
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APS CAPA
9.46 APS

( )
vi.

vii.

SOP …

APS

112TPDA04023
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Annex 1

10 (Quality Control ,QC) 

10.1 – 10.11

112TPDA04023
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10 (Quality Control ,QC)

CCS
10.1 - SME N/A
10.2
10.3
10.4
10.5
10.6
10.7

10.8

10.9

10.10

10.11 (RMM)

112TPDA04023
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- SME
10.1 

112TPDA04023
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10.6 

i.
( )

ii. 

iii. 

112TPDA04023

87

EMA GMP Q&A

112TPDA04023
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( )
EMA GMDP Q&A Annex 1, Q2

112TPDA04023
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( )

USP <71>Sterility Tests EP2.6.1.3
USP

(CCS) /
      

(worst case)
( )

(Nelson Lab) 0.1%
10 20 40 99.0% 98.0%

96.1% 1.0% 2.0%
3.9%

112TPDA04023
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28

112TPDA04023
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28
Ref. PDA TR30 Parametric Release, 2012   Appendix A : Significance of the Sterility Test

Q10.
(sub-batch)

( >500 2% 20 )

112TPDA04023
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10.8 (
)

(negative product control)
14

GPT) (stasis test)
( )

PIC/S Guidance PI 012-3 Recommendation on Sterility Testing
11.5 Negative Test Controls: Media sterility test, Negative product controls
11.6 Positive Test Controls: Growth promotion test, Validation

(bacteriostasis and fungistasis) test, Stasis test

112TPDA04023
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Annex 1
112TPDA04023
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+
Gloveless Isolator

Ref. Parametric Release of Moist Heat Sterilized Products: History and Current State, PDA
Journal Nov –Dec 2022, MICHAEL J. SADOWSKI, and STEPHEN E. LANGILLE

Something ( SAL)
     for Nothing ( EM APS)

Ref.  Something for Nothing Jim Agalloco, PDA Journal May-Jun 2023

112TPDA04023

95

–

TPDA PDA Interest Group

PDA Annex 1 Implementation IG -
1. What is the acceptable background for open RABS, knowing that 

some interventions will require the doors to be opened? And what 
are the requirements and precautions to be taken, before, during and 
after an open-door intervention?

2. How should indirect product contact surfaces be managed in open 
RABS. (e.g., how to handle the installation of a sterilized stopper 
bowl ? Is it acceptable to IPA sanitize the stopper bowl after 
installation, due to the level of intrusion required to install it?)

3. When 2 filters are used in series, as redundant filters, is PUPSIT 
necessary? Does that not mitigate the risk of masking? Both filters 
would have to fail and be masked to cause a concern.

112TPDA04023
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Q & A

112TPDA04023
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ISO 14644 ISO 14644-3 B.7.2 Methods
The airflow direction test and visualization can be performed by the following four 
methods: a) tracer thread method; b) tracer injection method;   c) airflow 
visualization method by image processing techniques; d) airflow visualization 
method by the measurement of velocity distribution.
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