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時    間    表 
時 間 內   容  講 師    

13:00-13:30 報                到 

13:30-13:40 長 官 致 詞 
TFDA 

監管組代表 

13:40-15:00 

 藥廠驗證及確效作業 (1) 

1-1.簡介藥廠驗證及確效作業 

1-2.設備驗證 

1-3.製程確效 

樂迦再生 

戴予辰 

經理 

15:00-15:20 休                息 

15:20-16:40 

 藥廠驗證及確效作業(2) 

2-1.滅菌確效 

2-2.無菌人員驗證 

2-3.無菌製程模擬 

樂迦再生 

戴予辰 

經理 

16:40-17:00 交流討論 / 課後評估 
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V-Model

https://www.nalys-group.com/nl/blog/technical-library/v-cycle-in-the-pharmaceutical-environment
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Form DQ Team (system 
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Training of system operators, engineers, 
and maintenance personnel should be 
conducted in association with system 
vendors and properly documented.
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(2002)

112TPDA04012-A

本資料非經許可不得翻印 
A-25



Discovery Preclinical 
Testing

Clinical Testing
Approval Commercial 

ManufacturingPhase I Phase II Phase III

RD Lab RD Lab Pilot Facility/PD Lab GMP Facility

Contract Manufacturing

Pharmaceutical Development

Qualification
Process Validation
• Traditional Approach
• Continuous Process 

Verification
• Hybrid

Ongoing Process 
Verification

Process Design
Stage 1

Process Qualification
Stage 2

2.1 Facility, Utility and 
Equipment Qualification

2.2 Process performance 
Qualification

Continued Process 
Verification

Stage3

Technical 
Transfer

Technical 
Transfer

Technical 
Transfer

112TPDA04012-A

本資料非經許可不得翻印 
A-26



Minimal ApproachesV.S Enhanced, Quality by Design Approaches

CQAs
CPPs MAs

Design Space

Control Strategy

QTPP

CQA

ign

rol

CQAs CPP

•
•

•
•
• CPP

112TPDA04012-A

本資料非經許可不得翻印 
A-27



Discovery Preclinical 
Testing

Clinical Testing
Approval Commercial 

ManufacturingPhase I Phase II Phase III

RD Lab RD Lab Pilot Facility/PD Lab GMP Facility

Contract Manufacturing

Pharmaceutical Development

Qualification
Process Validation
• Traditional Approach
• Continuous Process 

Verification
• Hybrid

Ongoing Process 
Verification

Process Design
Stage 1

Process Qualification
Stage 2

2.1 Facility, Utility and 
Equipment Qualification

2.2 Process performance 
Qualification

Continued Process 
Verification

Stage3

Technical 
Transfer

Technical 
Transfer

Technical 
Transfer

Control Strategy
• process control
• In-Process Controls (IPCs) 
• Sample plans
•
Pilot Facility/PD Lab GMP Facility

• Master Production 
Record

•

CPP
SOP

112TPDA04012-A

本資料非經許可不得翻印 
A-28



8 5 15

( )

/ / /

112TPDA04012-A

本資料非經許可不得翻印 
A-29



Extensive in-line, on-line or at-line controls and monitor process performance and product 
quality on each batch
Relevant data on quality attributes of incoming materials or components, in-process material 
and finished products should be collected.
verification of attributes, parameters and end points, and assessment of CQA and critical 
process parameter (CPP) trends.
The applicant should define the stage at which the process is considered to be under control and 
the validation exercise completed prior to release of the product to the market, and the basis on 
which that decision will be made.
The discussion should include a justification for the number of batches to be used based on the 
complexity and expected variability of the process and existing manufacturing experience of the 
manufacturing site.
The discussion should include a justification for the number of batches to be used based on the 
complexity and expected variability of the process and existing manufacturing experience of the 
manufacturing site.
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Autologous CAR T cell therapies

Scalable Manufacturing of CAR T Cells for Cancer Immunotherapy
blood CANCER DISCOVERY SEPTEMBER 2021
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SKYSONA

ELIVALDOGENE AUTOTEMCEL (ELI-CEL) FORTHETREATMENT OF CEREBRAL ADRENOLEUKODYSTROPHY (CALD)
Project ID: PTJA17
Assessment Report

cerebral adrenoleukodystrophy, CALD

Healthy donor 
cells

ISPE Baseline Guide Vol 5 Commissioning & Qualification 2nd Edition.

ISPE Good Practice Guide Process Validation.

FDA Guidance for Industry Process Validation: General Principles and Practices

WHO Supplementary guidelines on good manufacturing practices: validation

FDA Draft Guidance for Industry Considerations for the Development of 

Chimeric Antigen Receptor (CAR) T Cell Products
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https://mockmeds.com/products/training-
ampules-ampule-variety-pak-25-ampules

https://www.sciencephoto.com/media/153923/view/drug-vials

https://technofilter.com/industry-solution/biopharmaceuticals-
and-medicine/filtration-of-large-volumes-of-parenteral-drugs-
lvp/

https://www.rommelag.com/en/

https://www.indiamart.com/proddetail/surgical-equipment-
3347184812.html

https://www.alliance-
bio-
expertise.com/en/sampl
e-collection-2/

https://gonwa20.en.made-in-
china.com/product/TODmapXysQVG/China-
Protective-Safety-Goggles-Medical-Grade.html

https://www.bsl-
clean.com/9x9-inch-
clean-room-
wiper_p27.html

• Steam-Air Mixtures
• Superheated Water

https://www.walkerfiltration.com/en-gb/air-filtration-in-autoclaving/
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DT (D-value)
90% Log D

D121 C = 1.4 BI
121 C 1.4 10%

Z (z-value) D 10 0.1 (1 log)
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8 C BI 8 C D 10
D121 C =1.6 129 C D 0.16 113 C D
16.0 Z

Z 10

F0 121
( ) 121 Z

10
F0=8 121.1 C 8 =116 C 25.9Sterility Assurance Level, SAL)

≤ 10-6

N0 = 106 (D121 C = 1.0 minute, z = 10 C)
NF = 10−6

F0 = D121 C (Log N0 − Log NF)
F0 = 1.0 minute (Log 106− Log 10−6)= 12 minutes

TFDA EU 121 15 
121 20 

Porous/Hard Goods Loads
•

•

Liquid Loads
•

•

Saturated Steam
•
•

Air 
Overpressure
• -

•

https://www.steris.com/healthcare/knowledge-center/sterile-processing/guide-to-steam-sterilization-cycles-steam-
flush-pressure-pulse
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https://astell.com/how-load-autoclave

https://statimusa.com/2020/06/operating-a-midmark-m11-self-contained-steam-sterilizer/2-pouch-
load-configurations-for-the-midmark-ritter-m11/

• ~
• ( )
•

•
•

•

•
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High Risks H

- Operational SOPs
- Maintenance and calibration 

requirements
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Retire
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Number Question Answer

Q1 CAs/CDEs (CQAs CPPs) No
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21 CFR Part 11 EU GMPVol.4 Annex 11 No

Q7 No

Q8 (
) No

System 
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Direct impact 
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/

System Risk 
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Current Risk 

Controls 

CDEs

(Annex1)
8.50 

/

/

8.52 

8.53 

Temperature record 
system for all 
sterilization cycle.

sensor
sensor

/

System Risk 
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The 
Current Risk 
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CDEs

(Annex1)
8.57 

8.58 

8.60 

8.61 

Monitoring system 
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drain
Vacuum lever Test
Leak test
Air Remove Design
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Current Risk 

Controls 

(Annex1)

6.16 

6.17 

WFI 

WFI
WFI

(EN285)

CDEs

/

System Risk 
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The 
Current Risk 

Controls 

CDEs

CQA

( ≥ log 6)
Load dryness

• Moisture content
• Hydrocarbon content
• Total particle count
• Viable particle count

CPP

Clean steam pressure
Steam flow
Air classification
Clean steam pressure and 
temperature (saturation)
Time
Vacuum level
Defined load pattern

(
)

( )

CDEs

Over Kill program
Pre-Vacuum
Steam source
Steam Filter
Pressure/flow monitoring instrument
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Heat Sterilization 
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Change 
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Method
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Checks on the sterilizer

( )

( )
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OQ

Functional checks

( )

/

( )
( / ) 

Vacuum leak test
Air Removal test

Temperature Mapping ( Heat Distribution)

(Heat Distribution)

2.5
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(Annex1)

8.35 /

8.36 

(BI)

8.38 

8.39 
CCS 

8.40 

8.42 BI BI 
BI / BI

BI 

8.43 BI BI BI BI
D Z

(Annex1)

8.51 /

8.56 

8.58 

8.59 /
/ F0

8.61 
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IOQ
(

)

BI

PQ /

121 35min 

/ 121 40 min 

121 40 min 

121 40 min 

Equilibration Time
Drynessy

PQ /

/

Geobacillus
stearothermophilus

https://statimusa.com/product/
tuttnauer-rapid-biological-
indicator-1-hr-50-ct-wtl198-
0058/

(Heat Penetration)
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PQ /

(Heat Penetration)

800L 15

800L 30

<1.5

<2

F0

BI

BI

BI

( ) (Bar)

100 1.013 

115 1.692 

120 1.987 

121 2.026 

125 2.322

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

(Annex1)
8.41 

8.45 
/

8.60 

8.61 

8.39 

CCS 

Air Removal Test: (Bowie-Dick Test Cycle)

Chamber Leak Test: 

( )
Chamber leak tests Air removal tests

(loading pattern)
3
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https://www.fda.gov/vaccines-blood-biologics/cellular-gene-therapy-products
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Patient/Patient/
Donor

2023/5/22 33

Facility

Utility

Equipment/Instrument Computerize 
System

Personnel

2023/5/22 33

Product

Vendor/Vendor/
Supplier

Raw Raw 
Material/Material/
Package Package
Material

Environment

Equipment, 
Qualification

Water 
System

Process 
Validation

Suppliers and 
Vendors 
Qualification  

Instruments 
Qualification

Filters 
Validation

Computer 
Systems 
Validation 

Container 
Closure 
Integrity

Gowning 
Qualification

Decontamination 
Process

20232023/5/2/5/222 3333

Transportation 
Validation

Packaging
Analytical 
Method 
Validation

Cleaning 
Validation 

Sterilization 
Validation

Aseptic 
processing
Stimulation

Virus removal 
or inactivation 

Chromatography 
columns matrix 
reuse Validation

Disinfection

Intermediate 
products/Buffer 
Hold times 

Starting Starting 
Material

HVAC
Process 
Air

Inspection
Qualification

( )
2.10 ( )

2.11 

2.12 

2.13 

2.14 

( 2A)
2.1 ATMP

112TPDA04012-B

本資料非經許可不得翻印 
B-17



( 1)

7.1 
GMP

7.3 

B / A 

7.4 A B
/

9.30 APS
A B 

7.5 B A
B A 

PQS 

7.6 
/ / APS 

B A 
APS

GMP

EHS

QA QC

(
)

SOP

SOP

( )
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(A/B )

( )

(Sterility assurance) ( )

( )

( )

(Gowning Qualification)

3

1

( 1)
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https://www.prudentialu
niforms.com/services/cl
eanroom/cleanroom-
uniforms-and-
apparel/ab5800-esd/

/

( )

(Aseptic Handling Challenges)
•
•
• A tip

Aseptic Handling 
Challenges

Aseptic Process 
Stimulation
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( )

Aseptic Process Stimulation

( ) 3

CPU/ 3

6 CPU 1

( 1)
9.38 APS 3

( HVAC

)
APS

APS

APS

9.39 

3 APS
6 APS APS 

Disqualified
(

)

APS APS

APS

APS
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https://www.fda.gov/vaccines-blood-biologics/cellular-gene-therapy-products
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Patient/Patient/
Donor

2023/5/22 45

Facility

Utility

Equipment/Instrument Computerize 
System

Personnel

2023/5/22 45

Product

Vendor/Vendor/
Supplier

Raw Raw 
Material/Material/
Package Package
Material

Environment

Equipment, 
Qualification

Water 
System

Process 
Validation

Suppliers and 
Vendors 
Qualification  

Instruments 
Qualification

Filters 
Validation

Computer 
Systems 
Validation 

Container 
Closure 
Integrity

Gowning 
Qualification

Decontamination 
Process

20232023/5/2/5/222 4545

Transportation 
Validation

Packaging
Analytical 
Method 
Validation

Cleaning 
Validation 

Sterilization 
Validation

Aseptic 
processing
Stimulation

Virus removal 
or inactivation 

Chromatography 
columns matrix 
reuse Validation

Disinfection

Intermediate 
products/Buffer 
Hold times 

Starting Starting 
Material

HVAC
Process 
Air

Inspection
Qualification

(Annex1)

9.32 APS( / ) APS

/

APS 

9.35 APS 

9.40 APS CCS 
5,000 10,000 5,000 APS 

9.48 APS 

9.49 

i. 

ii. -
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https://skan.com/en/products/isolator/skanfog-spectra/https://angstromtechnology.com/ulpa-vs-hepa-filters-for-cell-gene-therapy-
cleanrooms/ https://www.cytivalifesciences.com/en/us/shop/cell-culture-and-fermentation/rocking-

bioreactors/systems/readytoprocess-wave-25-rocker-p-05542

(BSC)
(Unidirectional Air Flow Hoods)

https://www.blanc-labo.com/sites/default/files/produit_pdf/envairecosafeclassicen.pdf

A
A

A
A

A

B

A

https://www.integra-biosciences.com/japan/en/blog/article/how-use-
biosafety-cabinet
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https://www.blanc-labo.com/sites/default/files/produit_pdf/envairecosafeclassicen.pdf

(
)

First Air 

First Air

A
B / A

A
A

https://www.integra-biosciences.com/japan/en/blog/article/how-use-biosafety-
cabinet

(
)

(APS)

First Air
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FIBROBLAST

fibroblast

fibroblast

fibr

fibroblast

fibroblast

(Annex1)

9.33 APS 

i. APS 

ii. 

iv. 

v. 
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FIBROBLAST -

VMP

APS

APS MBR EM SOP
SOP SOP

APS
(worst case)

APS

SOP APS

Hold Time
APS
APS

APS

APS EM

SOP

(Annex1)

7.2 APS 

8.36 

(BI)

8.48 /

9.34 APS 

i. 

ii. APS 
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(Annex1)

9.36 APS 

i. 

ii. /
/

iii. 

iv. 

v. 
9.33 iii 

vi. (representative local isolates)

vii. 

viii. 

ix. APS 

x. 

xi. 

APS 

( )

Routine intervention

Corrective intervention

( )

Hold time

CO2 CO2

(B )

>

>
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(Annex1)

9.41 APS APS

SOP

APS 

9.42 
APS 

9.43 APS 

9.44 APS 

(Annex1)
9.45 

i. APS 

ii. 

9.46 APS 

i. 

ii. 

iv. APS 

a) APS 

b) 

v. 

vi. 

vii. 
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fibroblast

fibroblast

APSPA

IPC

APSPS

30~35 C 7 
20~25 C 7

Inspection

Growth Promotion

(Annex1)

9.47 APS 

APS

APS 

( )

( )

APS

APS

GPT

(
)
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(Annex1)

9.47 APS 

APS

APS 

( )

( )

APS

APS

GPT

(
)

PDA TR01 Validation of Moist Heat Sterilization Processes Cycle 

Design, Development, Qualification and Ongoing Control

Health Technical Memorandum 2010 Part 3 (Including Amendment 1): 

Validation and verification Sterilization

PDA TR22 Process Simulation for Aseptically Filled Products.

PDA TR62 Recommended Practices for Manual Aseptic Processes.
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