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System Name

Typical CQAs

Autoclave System + Sterile load (microbial levels reduced | + Clean steam pressure and
by  log 6) (SAL =z 10%) temperature (saturation)
+ Loaddryness ¢+ Time
Note: Steam quality is typically verified | + Yacuum level
as part of the steam system + Defined load pattern
Blending System + Blend uniformity (potency) + Number of revolutions
+ Rotational time
Buffer Hold System * pH + Temperature (for buffer stability/
+ Conductivity microbial control)
* Bioburden + Weight/level (if not able to leverage
* Endotoxin unit operation readings)
Buffer Preparation System |+ pH + Temperature (for proper dissolution)
+ Conductivity + Weight/level and/or flow {for proper
+ Bioburden batching quantities)
+ Endotoxin + Most prep systems do not include,
but if so:
- Insitu conductivity probe
- InsitupH probe
+ Agitation rate, if critical for buffer
preparation (not typical)
Capper RABS System + Supply air quality + Total particle count
+ Viable particle count
+ Air velocity
Capping System + Container closure integrity + Placing closure into container

accurately
» Maintaining closure pressure when

capping

System Name

Typical CQAs

Typical CPPs

Chromatography Skid * Product specific analytical data {(can Flow rate of each channel
be measured using PAT or off-line} Total flow rate
+ Protein concentration Outlet UV wavelength
* Bioburden Temperature (if controlled)
* Endotoxin
CIP System * Removal of material to a predefined Flow rate or pressure

level of detectability

Temperature

Conductivity (% cleaning agent)
TOC final rinse quality) of product
residue indicating test

Clarification Systemn

Protein concentration and/or step
yield

Flow
Differential pressure across filters

Coating System

Coating thickness
Coating uniformity
Moisture content

Air supply temperature and humidity
Exhaust air temperature

Coater rotational speed

Spray rate

Airflow rate

Column Packing System

HETP
Asymmetry

Flow rate(s)
Feed pressure

Compressed Air System

Moisture content (dew point)
Hydrocarbon content

Particle count (total and viable)
Capacity/\olume

Pressure
Dew point

Controlled Temperature Unit
(e.g., freezers, refrigerators,
incubators)

Stored material temperature

Temperature uniformity (temperature
range across all points in the storage
area)

Chamber temperature

Airflow (if critical to achieve
acceptable air temperature range)
Stored material layout

Debagger and Restricted
Access Barrier System
(RABS) System

Sterility of the external surfaces of
the tub

Supply air quality
Supply air direction and velocity
RABS differential pressure

Decontamination/
Sterilization System

Achieve SALz 10°

Clean steam pressure and
temperature
Time

Depyrogenation Oven
System

Removal of endotoxins

Time at temperature
Temperature distribution

Dilution System

Conductivity

Flow




System Name

Fermentor/Bioreactor
System

Typical CQAs

Optical density (for fermentation) or
viable cell density (for cell culture)
Contamination

Protein concentration (if production
fermentor /bicreactor)

Mass yield (if production fermentor/
bioreactor)

Note: Organizations may consider yield
a productivity issue. CPPs are product
specific

Typical CPPs

Temperature

Augitation speed

Feed flow rates (if controlled by
fermentor/bicreactor)
Leveliweightivolume (if used to
partially transfer to seed the next
fermentor/bicreactor in the train)
ATF permeate flow rate (for
production fermentor/bioreactor, if
present)

Airflow rate (for background air
sparge and overlay)

B

System Name

Homogenizer System

RE R

Typical CQAs

Cell breakage efficiency (%)
Protein concentration and/or yield

Typical CPPs

Breaking pressure
Flow rate (if controlled)
Cooler temperature

HVAC System (Classified
Area)

Room classification

May include specific ranges of
temperature and relative humidity
depending on product; all aseptic
should include temperature and
relative humidity due to impact on
viable growth

Room total particle count

Room viable count, if applicable
Temperature

Relative humidity

Room differential pressure or
direction of airflow

Room recovery rate

Room airflow

Filler Isolator System

Sterility

Supply air quality
Supply air direction and velocity
RARBS differential pressure

Filler System

Liquid volume or tablet count

(Tablet) quantity
Liquid volume (label claim)

Inoculum System

Viable cell density (for cell culture)
Optical density (for fermentation)

Incubator RPM

Incubator temperature

Water or heat bath temperature
Pressure for the hood

Weight (if not using pipette transfers)

Filter Press System

Step yield

Pressure

Lyophilizer System

Dryness

Temperature
Cycle time
Vacuum level

Filter/Filter Housing System

Protein concentration and/or step
yield

Bioburden andfor viral assay (based
on purpose of the filter step)

Differential pressure across filters

Filtration System

Protein concentration and/or step
yield

Flow
Differential pressure across filters

Media Hold Tank System

pH (media dependent)

Temperature {media stability/

Filtration System:
Alternating Tangential Flow
(ATF)y

Protein concentration in bioreactor
Viable cell density in bioreactor

Permeate flow rate
Vacuum/pressure to ATF pump

Filtration System:

Protein concentration

Flow

« Bioburden microbial control)
+ pH (if control required)
» Gas flow rates {(media dependent)
= Agitation rate (if agitation required)
Media Preparation Tank e pH = Temperature (if controlled)

System

Osmolality (for cell culture)

Conductivity (for upstream solutions) | =

Bioburden

pH (if control required)
Weight/level and/or flow
Agitation rate

Microfiltration System

Protein concentration
Yield
Bioburden

Flow
Vessel level/weight
Transmembrane pressure

Ultrafiltration/Diafiltration * Yield * Vessel levelfweight
(UF/DF) + Bioburden + Permeate UV
* Endotoxin « Transmembrane pressure
Formulation System +  Uniformity + Time
+ Mixer speed

Milling System

Solubility/dissolution
Particle size distribution

Impeller speed and direction of
rotation

Harvest Collection System

Bioburden (for cell culture
processes)

Temperature (pool stability/microbial
control)

Agitation

Vessel pH (if used for control/
titration)

Powder/Granule Drying
System

Granule size
Solubility/dissolution
Content uniformity

Spray rate
Impeller speed
Granule moisture level

Roller Compaction (Dry

Ribbon density

Feed screw speed

Granulation) « Content uniformity = Roller force
Harvest Surge and + Protein concentration and/or step + Differential pressure across filters + Roller speed
Clarification System yield + Agitation « Roller gap
+ Bioburden + Flowrate
+ Temperature Sieving System = No presence of lumps or particles » Sieve size
above a predefined diameter
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System Name

Single-Use Bioreactor
System

Typical CQAs

Viable cell density

Viability

Contamination

Protein concentration (if production
bioreactor)

Mass yield (if production bioreactor)

pH

Temperature

Feed flow rates (if controlled by
bioreactor)

Biomass (for production bicreactor
only, if present and used for
temperature shift)

Permeate flow rate (for production
bioreactor only)

Agitation speed

Airflow rate (for background air
sparge and overlay)

Single-Use Chromatography
Skid System

Product specific analytical data (can
be measured using PAT or off-ling)

Flow rate of each channel
Total flow rate

« Protein concentration e Outlet UV
+ Bioburden + Temperature (if controlled)
+ Endotoxin * Pressure
¢ Break tank level (if break tank used)
Single-Use Vessel System « Bioburden ¢ Temperature
+ Endotoxin + Agitation rate

If used for reactions such as
flocculation and viral inactivation:
- Process specific analytical

pH (if controlled or monitored)
DO (if controlled or monitored)
Sparge gas flow (if utilized)

¢« pH + Weight/levelivolume
SIP System «  Sterility « Time
«  Temperature
Steam Sanitization « Achieve SAL= 107 - Time
¢+ Temperature
Stopper Processing System | »  Achieve SALz 10° * Time
¢ Temperature

Tablet Press System

Tablet weight

Tablet hardness

Tablet thickness

Tablet friability/disintegration

Material feed rate
Pre and main compression forces
Press rotational speed

Tank System (Fixed)

Bioburden

pH (if pool titrated)

If used for reactions such as refold/
oxidization:

- Process specific purity

Temperature (pool stability/microbial
control)

Agitation

Volume

Vessel pressure (if specified)
Vessel pH (if used for control/
titration)

If used for reactions such as refold/
oxidization:
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Flgure 3-2 Relationship between Systems and Components

Components
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Figure 1.2: Example of Automated Temperature Control and Monitoring of a Process Step

Product potency Temperature Temperature Temperature Receipt verification,
(e.g.. 2°C - B°C) Contrel and element range installation check,

Monitoring and accuracy, apen/closed loop

control, and check, calibration,

- - alarm logic ‘Fumﬁum;m
verification,
alarm verfication
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Table 4.1: Risk Level Definitions

Risk Level Definition

Considered acceptable with no actions needed. The likelihood of the risk occurring with the
defined controls operating is considered low, and the detection is robust.

Mormally considered unacceptable and requires mitigation through design (CAs/CDEs) and/or
procedural controls. However, the SME reviewers may consider a medium risk as acceptable for
the specific processfeystem and decide to accept the risk.

Considered unacceptable and requires mitigation through design andfor procedural controls.
In certain situations, the SME reviewers may determine that these controls are not appropriate,
e.g., implementation costs outweigh the incurred costs ifthe risk occurred, operational
challenges, or other reasons. The SMEs may recommend acceptance of the system with the
high risk; in this case, the assessment needs to be accepted by high-level management.

Mote: The risk level is defined considering the overall process; thus, if the process is changed, the System Risk
Assessments may need to be reviewed/updated. This aspect should be addressed through change management
{sea Chapter 12).
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Table 9.3: Example Periodic Review Schedule

Periodic Periodic Review Schedule
Review

Category

0 This category relies on existing quality systems and performance monitoring programs,; periodic
review is not required, e.g., critical utility systems such as compressed air, purified water or WFI.

1 This category has established requirements from regulations specific to the system and is not
subject to additional periodic assessment activities, e.g., autoclaves and depyrogenation tunnels.

2 Perform reviews at two-year intervals.

3 Perform reviews at three-year intervals.




Table 8.2: Examples of Periodic Review Categories

Process

Periodic  System Types

Review

Rationale

Category
Sterilization 1 « Autoclave system « Complex systems with a quality
+ Decontamination/sterilization critical function subject to
system (including equipment regulatory guidance or Standard
sterilization) Operating Procedures
« Routine revalidation is already
established
Sterile Filtration* 0 Filterfilter housing « Standard systems with pre- and

Filtration system

post-use integrity tests used to
monitor system performance

ndic
Review

odic Review Categories (continued)

System Types

Rationale

.“f_;_n"_u_ 7.

Category
Tablet 0 + Sieve Standard equipment with minimal
Manufacturing = Granulator configuration
{standard systems) + Dryer System performance is generally
= Pl monitored through in-process
+ Blender controls
Tablet 3 = Coater Operationally andfor mechanically
Manufacturing + Tablet press complex systems that process the
{complex systems) = Capsule filler final oral solid dose product
Fermentation 3 + Fermentation systems Standard equipment with minimal
» Bioreactors configuration
System performance is generally
monitored through in-process
controls
Purification 2 = Chromatography skids Standard equipment with minimal
+ TFF systems configuration
System performance is generally
monitored through in-process
controls
Fill'Finish 2 + Buffer preparation/hold systems Systems are generally constructed
- Capper from standard components
+ Filler Quality of the output is routinely
monitored
Utilities and HVAC 0 = Compressed air system Systems are generally constructed
« Argon gas system from standard components
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TierA
Valldation Perfodic Review Assessment Type and Instructions

1. GMP Compliance Assessment
Determine if there are any changes in the relevant regulstionsregulsfory guidance during the periodic review

pariod that are applicabie lo the syslem undergoing penodic review,

GMP Compliance Assessment Results
0 There were no applicable regulatory changes. Periodc Review is complete for this assessment type.
O There were regulatory changes. Refer to Tier B for further evaluation.

2 Change Control Assessment

Determine ff there are medium/high nsk changes with validation impact generated during the penodic review
period that are applicable lo the system undergoing penodic review

Change Control Assessment Results
O There were no mediumhigh risk changes. Periodic Review is complete for this assessment type,
0 There were mediumigh risk changes. Refer to Tier B for further evaluation,

3. Maintenance/Call bration Assessment

Deterrmine f there are repealed comective mainfenance records generated during the periodic review period that
are appiicable to the system undergoing penodic review

Maintenance/Calibration Assessment Results
O There were no repeated corrective maintenance records. Periodic Review is complete for this assessment type.
O There were repeated comective records cbserved. Refer to Tier B for further assessment.

4. Deviation Assessment

Determine i there were any deviations generated during the penodic review period fhat are appiicabie o the
system undergoing penodic reviev; and have the potertial to impact product qualty

Deviation Assessment Results

O There were no system related deviation records with the potential to impact product quality. Periodic Review is
complete for this assessment type.

0 There were system related deviation records with the potential to impact product quality. Refer to Tier B for
further assessment.

Tier B
Valldation Perfodic Review Assessment Type and Instructions

1. GMP Compliance Assessment

GMP Compliance Assessment Results

0 The system remains in a validated state, Periodic review is complete for this assessment type.

0 The system requires further action to detemmine if it remains in a validated state. Refer to Tier C for further
assessment,

2. Change Control Assessment

Change Control Assessment Results

0O The system remains in a validated state. Periodic review is complete for this assessment type.

0 The system requires further action to determine if it remains in a validated state. Refer to Tier C for further
assessment,

3. Maintenance/Calibration Assessment

Maintenance/Calibration Assessment Results

O The system remains in a validated state. Periodic review is complete for this assessment type.

0O The system requires further action to detemine if it remains in a validated state. Refer to Tier C for further
assessment.

4. Deviation Assessment

Deviation Assessment Results

0 The syster remains in a validated state. Periodic review is complete for this assessment type.

0 The system requires further action to determine if it remains in a validated state. Refer to Tier C for further
assessment.

Assessment Team:
Name:

Name:

Name:

TR T T o RO TR T Y T I7 TUT S Ty T VT T O [ o o o e

——

—
1
1
1
1
1
1
1
1
1
1
1
1

TierC NA O
Validation Periodic Review Assessment Type and Instructions
Non-conformity record and CAPA
tracking numbers
Date system retumedto a
validated state
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Q.

. Process Requirements-Capacity

. Process Requirements-Product

Physical Properties

Process Requirements-CQAs
and CPPs

Automation and Records

10.Design and Considerations
11.Utilities Available

12.0perations and Maintenance

13.Miscellaneous

6. Process Requirements — Capacity

IDNo. | Requirement Type Source
6.1 This requirernent is appropriate; Business Project
<The systern must process baches in the range of 50 fo 83 Charter
confainers per minute.»
8.2 This requirernent is appropriate: Business Product and
«The tank must have a warking volume of 15,000 fiters.» Process
Requirements
7. Process Requirements - Product Physical Properties
IDNo. | Requirement Type Source
11 This requirernent is appropriate: Cuality Product and
«The equipment will be capable of handling a range of clinical Process
products with the following key physical properties. Recuirements
Densty: 0.9 =12 gimf
Viscosity: 1- 20 cP
Surface Tension 25 - 65 mNim
8. Process Requirements - Critical Quality Attributes and Critical Process Parameters
IDNo. | Requirement Type Source
8.1 This requirement is appropriate: Quality Product and
<The maximum shear rate is 122 000 s-1 based on water af 20 + Process

2°C.»

Recuirements




JIURE P ] BT T

5 HARH) R

}_L ﬁ/w‘v‘

I 55 C&QIN

A 1A URS/PR




V.

PARS PPAL B4R 38 AN B, anSRAR G & X, 41k
BT AR (RBP4 R H BT .
DQEM: W[k RURS 5 & 11 8A 11

BN SRR X RN AT PRGN IR, Ze it
AP

/b1 (Design Specification) F IR .




A, General Project GMP Requirements

Owverall project scope and business case requirerments
Project type

Regulatory design basis review

B. Facility Layout and Material Handling

Overall facility layout

Room classification/hygienic zoning schemes

Product, people, material. and waste flow

Transitions requirements

Gowning levels

Cold rooms, freezer rcoms, and incubator rooms {locations and requirements)

C. Process and Operations

Owverall process summary

Identification of sterile process steps

Overall equipment cleaning philosophy

Review of product quality risk assessment including risk of contamination from {1) particulates internal and
external to the equipment, {2} microorganisms (for sterile products), and (3) other products or residues (i.e.,
cross-contamination)

D. HWAC

Room pressurization

Air handling unit zoning and segregation
Temperature and relative humidity requirements
Filtration

E. Support Functions

Identification of approach for required support functions including Quality Operations labs, in-process test

lahe warshnize enara camnlinn and dicnancina areas and affirees imnactina manofarturinn araas

90% Detail Design GMP Design Review

The 90% detail design GMP design review is intended to be a detailed review of the GMF aspects of the design.
The major topics to be covered in 80% detail design GMP design review meetings are listed below. Recommended
items to cover under each topic are also listed. The items listed are not all inclusive. ltems may be deleted or added
depending on the type of project and GMP requirements specific to the project scope.

90% Detail Design GMP Review Meeti

A. General Project GMP Requirements

Overall project scope and business case requirements
Changes from BOD GMP Design Review

Resolution of open items from BOD GMP Design Review
Review of updated Regulatory Design Basis including:

Project type

Applicable Quality Guidelines and Standards and Engineering Design Standards, Equipment Standards
and Standard Modules and anticipated variances to guidelines and standards

Project-specific GMP open issues and challenges including local regulatory requirements

Sumrmary of risk assessment outcomes and identification of assessments to be done in next design
phase

Product segregation and containment strategies in multiproduct facilities and antibiotic facilities
Licensing impacts, schedule, and documentation

UR Category

APERI%

General

BE

UR#
R PR
it

User Requirement and Acceptance
Criteria

BRERERE

Design Response

Hitwe

Bisuffate dosing is, designeg, instead

of Carbon.

BATE.
SETZR-MpHE
RIERARMR L,
SIMTREERLER S 28
WSO Su T REZARE.
Wt ARBEANS, MiEHER

Design
Specification
Location
R B
B

Process

e

R BUAE R

The water supplying the Purified Water System
must meet the specifications of GB 5749-2006
(please see note) to the entrance to the pre-
reatment skid.

Colform Count - Not detectable

Total Microbial Count - NMT 50,000
CFUNQOmI

Hardness - NMT 2 ppm

Free Chlorine: 0.25-1.0 ppm

Note: according to EG:240, city water will
be sampled and tested by Suzhou disease
control center (SDCC); the tests listed in
the report from SDCC must meet the

Partially YES

The value of hardness - NMT Zppm
is not applicable. Our design is based
on gplnpm hardness according fo
(B 5749-2006,
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2, Results

24 Test URS MIRE
2A1 Test1Results
Sumimary of test concitions with justiication and results compared against th

=
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2A2 Test1 Discrepancies 1 1 X X EEJjJ

None or summary of discrepancy.

2A3 TestiData 1 .2 X 9%'}_&
Reference to where the execution and supperting data /s stored N
1.3 X 5%

2B Test?
2B.1 Test2Results

Summary of test conditions with justification and results compated against the acceplance criteniz.
This may include tables, charts, efc,

282 Test2 Discrepancies
None or summary of discrepancy.

2B.3 Test2Data

Reference lo where the execution and supporting data is sfored
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Small Single System Project | | Project with Many Systems
High Level

Validation (Master) Plan / Protocol _ Strategic Plan

System Level

Detail
S R N L N |
Process Validation Documentation Process Validation Documentation
E.g. SOPs, Training Records, Cleaning Validation, E.g. SOPs, Training Records, Cleaning Validation,

Analytical Procedures, Validation Batches, etc. Analytical Procedures, Validation Batches, etc.
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