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“As Is” P&P Characterization 
EXAMPLE

COMPANY X 

DropBox

Document

Assessment 

Observation

& 

Recommended Remediation

Risk Rank
COMPANY X' Selected 

Remediation(s)

Raw Data Record Located

& 

Where Archived

CMC Summary PPT

Was this PPT Slide Deck shared with any Regulatory Body or 

Agency?

List to whom and when, as must then be able to defend what 

each Body/Agency has received.

Low

Needed before BLA

Confidential discussion

Culture Medium Initial Bx Charge

DOCUMENT NAME

pg 2 of 105 Medium

Slide #1: 

Need Protocols, Reports, and Raw Data that justify content.
High

Slide #3: 

Need Protocols, Reports, Raw Data, and Change Management 

Documents for Dev Work of xL - xxL Bx @ COMPANY X.

High

Slide #3: 

Need Protocols, Reports, Raw Data, and Change Management 

Documents for Dev Work of XXXL & XXXL in XXXXL SUBs @ CMO.
High

Slide #3: 

Need Visual TimeLine displaying Changes by Segments and 3-5 

word phrase of purpose:

1) Pre Nov 2006

2) Nov2006 - Aug2008

3) Aug2008 - Feb2010

4) Feb2010 - Dec2010

High

Slide #3:

There are XXXL SUB Batches E01 & G01, what happened to F01?
Low

Needed before BLA

Slide #3: 

What are the CQAs/CMAs for the XXXL & XXXL in XXXXL SUBs.
High

Slide #3: 

Need to confirm and provide better traceability to MCB & WCB 

claims to the Mfg Records and Controlled Freeze, Storage, and 

Storage Integrity.

High

Slide #3 & Slide #5:

Need copy of the Immunogenicity Investigation Change 

Management as well as the stated Claims confirmed traceability 

to Raw Data and alignment with DPXXX Dev Pharm Effect 1 File 

in DropBox. (Root Cause, Remediation(s), Implementation 

Effectiveness Documented Confirmation, Impact to Ref Std and 

P1/P2 Effectivity & Safety Results).

High

Pre-Culture (Seed)

DOCUMENT NAME

pg 2 of 120

1 Vial

Expansion

xx mlL SF

xx mL SF

xx mL SF

X L BioRx

xxL WB

xxL WB

High

COMPANY X DPXXX Product/Process Characterization Assessment 

Companion Document to VMP CQAs/CPPs

- Traceability of Changes 2005/6 to Present -

Work in Progress

As of 22Mar2013

Note: The table below covers more than 7 years of DPXXX development activities needed for a successful CMC and BLA. 

Given that fact, a practical and reasonable "can do" path forward to address all the Items below is presented in the Remediation Section of the DPXXX Report.
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Roadmap Example
Biotechnology Based Products Development and Validation Roadmap

Biological Activity: Pharmacodynamics of BioTech Derived Products – ICH S6 –

Animal Species/Model Selection, Number/Gender of Animals, Administration/Dose, Immunogenicity,

Safety Pharmacology, Exposure Assessment, Single Dose Tox, Repeated Dose Tox, Immunotoxicity,

Reproductive Performance & Developmental Tox, Genotoxicity, Carinogenicity, Local Tolerance

Clinical Studies

Bulk & Finished Product to Launch

Lab bench

Non-cGMP Batches

Wide specifications

No process defined

Cell Line Risk Mgt

Nature and History

Characterization

Origin of Raw Materials Used

Potential Exposure to 

Adventitious Contamination
Manufacturer Experience with:

Cell Lines

Viral Reduction

Published Data 

MCB and WCB Viral Free, Pre-

Approved Protocol, Completion 

Report, Raw Data, Approved and 
Design Reviewed

Initial DS Viral Clearance Pre 

Approved Protocol, Completion 

Report and Raw Data
BioMarker Characterization TM

Refine cGMP Process

ID impurities

Molecule Structural 

Characterization & confirmation 

of DS & DP

BioPhysioChemical Properties 
of DS & DP

Tox on impurities

Define metabolism

Prototype development

Initial Design Space,  CQAs, & 

CMAs

DS Appearance, Description, 
Identity, Purity-Impurity, 

Potency, Quantity

DP Appearance, Description, 

Identity, Purity-Impurity, 
Potency, Quantity, Additional 

General Final Product Tests 

and Unique dosage forms 
(Liquid, Lyo, etc)

DS Quality Link to DP

Approaches and Considerations 

to Developing Control 

Strategies
Re-Evaluate (conduct Risk 

Assessment of) Initial WCB and 

DS Viral Clearance Studies for 
accuracy in representing current 

process.

Repeat Viral Clearance Studies 

where needed 

Impurities defined / Tox. qualified

Clinical dosage form

considered as market form

specs assigned / dose defined

Range of doses / devices

Clinical specs. start of product 

specs.

Methods for testing defined 

activity and impurities
CQAs defined further

Further refine Approaches and 

Considerations of Control 

Strategies

Refine specifications

Optimize process

Change Impact Risk Mgt (Viral, ID, Mfg, CoA, etc)

Assessments
Analyze & Rank Risks

Remediate

Control

Packaging defined

Container Closure Validation

Storage conditions & supply chain

Shipping and Handling Validation

In process spec. established

Specs. for product components

Specs. for device/requirements defined

Product validation plan developed

Validation support data

CQAs finalized

Launch supplies

Finalize Control Strategies

Launch build up

Submission of:

Risk Matrix

CQAs

CMAs

CPPs

CTD/CMC

Control Strategies

Viral Reduction 
Validation

Test Method 

Validations

Dirty/Clean Hold 

Times

Cleaning and EM 
Validations

Process Validation

Physical biochem report

Impurities defined

DS & DP stability

Testing methods for DS & DP
DS & DP TMs for Impurities

Initial Design Space. CQAs, & 

CMAs

Statistical Concepts and Design 

Reviewed

Manufacturing Process Trial 
and Error Learning's Recorded

Manufacturing Develop Studies 

Design Reviewed  (Pre-

Approved Protocols, Completion 
reports, Raw Data, etc)

Initiate Drug History File

DRUG SUBSTANCE (ACTIVE)

DRUG PRODUCT (DOSAGE FORM) 

ISSUES

PHARMACEUTICAL 

DEVELOPMENT DATA 

INPUT

PROCESS ASPECTS
(DRUG PRODUCT)

Method of manuf. for Dosage Form

Specs. for raw materials

Specs. for DS & DP

Lab bench scale
DS, DP, & CMAs TMs defined

Initial CPPs defined & traced to 

CQAs

Initial Design Space

Pharmacopoeial Specifications

Process-Related Impurities and 

Contaminants

Process related Degradation 
Products

Statistical Concepts and Design 

Reviewed

Manufacturing Process History and 
Change Management Documented 

and Design Reviewed

Initial Approaches and 

Considerations applied to develop 
Control Strategies and Design 

Review

BioMarker Characterization TM

Pilot scale

Manuf. Method confirmed
Equipment/Instruments/Consumables/Excipients/Buffers 

Identified

Impact Assessments Completed

Scalability evaluated

Product Characterization Completed

Stability of prototype

Small & large scale

defined as 1% - 10% of full scale

Critical parameters defined for process & traced to CQAs, CMAs, 

Design Space & Control Strategies
Suitability of Raw Material/Excipients & Validated Incoming Raw 

Materials/Excipients TMs

CPPs refined, improved, and traced to CQAs

Selection, Submission, Justification & Qualification of Raw 

Materials & Excipients

Further Refine Approaches and Considerations applied when 
Developing Control Strategies and Design Review

Scale up at launch site

Launch scale

Process optimization

Final process defined

Impact Assessments Completed, Design Reviewed and Approved

Validation of process

Set CQAs, CMAs, and CPPs

Process constant/frozen

Release Limits vs Shelf-life Limits

In-Process Acceptance Criteria traced to CQAs, CMAs, and CPPs

DS & DP Characterization Attributes aligned with Reference Stds, 

Reference Materials, Physiochemical Properties, Biological Activity, 
ImmunoChemical Properties, Purity, Impurities and Contaminants and 

Quantity/Yield

Real Time Release Testing (RTRT) & Parametric Release Traced to 

DS&DP Design Space, CQAs, CMAs, and CPPs
Finalize Control Strategies and Design Review

Confirmation batches (same as 

Process Validation)

Process Validations

DS & DP Characterization 

Attributes aligned with 
Reference Stds, Reference 

Materials, Physiochemical 

Properties, Biological Activity, 
ImmunoChemical Properties, 

Purity, Impurities and 

Contaminants and Quantity/
Yield in Drug History File

Real Time Release Testing 

(RTRT) & Parametric Release 

Traced to DS&DP Design 
Space, CQAs, CMAs, and 

CPPs Confirmed and in Drug 
History File

Finalized Control Strategies 

and Design Review Records in 

Drug History File

Launch LCM

Redefine Label

New indications

Defined

Labeling/
Packaging

Product and 

Process 

Specifications

Storage and 
Supply Chain 

Requirements

ApprovalReview

Heath Authority 

Review

Submission

Prepare CTD

Establish and put forth

label

justification

doses

use

route of 

administration
Submit

Phase 3Phase 2
Proof Of
Concept

Link clinical effect to early Animal 

studies

Dose defined 

Use surrogate endpoints

Bridge from early development to 

full development
Update CQAs

Update Design Space

Update CMAs

Re-Confirm Route of 

Administration

Re-Confirm Molecule 

Characterization

First in Human

Confirm the results in 

healthy humans

Establish surrogate 
endpoints

Validation of established 

Biomarkers

Update CQAs

Update Design Space

Update CMAs

Confirm Route of 

Administration
Molecule Characterization 

Confirmed

Start Development

Delivery Mechanism

Animal Study

Biomarker

measured

Confirmed

Initial CQAs

Initial Design Space

Initial CMAs

DS Quality Link to DP

Molecule
Cell Line

Cell Line Selection

Master Cell Bank

Working Cell Bank
Cell Line Risk Mgt and 

Remediation

Molecule Characterized

What Clinical effect desired?

BioChemistry of Drug 

Substance (DS)

Primary

Secondary

Tertiary
Select Biomarker and 

Characterize with TMs

Link molecular effect to desired 

effect

1 2 3 4 5 6 7 8 9 10 11

OVERALL 

PROCESS

BioMarker to EndPoints Clinical Outcome

Specs / Wider than final
Stability of clinical form / storage

Clinical / MF report

In process specs

Components & material specs defined

CQAs and CPPs defined

Manufacturing Process Trial and Error Learning's Recorded

Manufacturing Develop Studies (Pre-Approved Protocols, Completion 

reports, Raw Data, etc)

All MFG records, processing equipment/instruments, results, raw data, 

etc reviewed and documented at regularly scheduled Design Reviews
DS & DP stability

Validate Testing methods for DS & DP and Design Reviewed

DS & DP TMs for Impurities, Validated and Design Reviewed

Further development of Design Space. CQAs, & CMAs and Design 

Reviewed

Statistical Concepts and Design Reviewed

Manufacturing Process Trial and Error Learning's Recorded and 

Design Reviewed
Drug History File Populated

Validate test methods

Development Report

Justification of test method used

Process optimized

Change Impact Risk Mgt (Viral, ID, Mfg, CoA, etc)

Assessments
Analyze & Rank Risks

Remediate

Control

Packaging defined

Container Closure Validation

Storage conditions & supply chain

Shipping and Handling Validation

Scale up report

Tech transfer to ops

Supply chain for raw material defined

Validation support data report

CQAs and CPPs finalized

Manufacturing Process History and all Change 

Management and Change Controls 

All Manufacturing Develop Studies (Pre-Approved 
Protocols, Completion reports, Raw Data, etc) 

Completed and Approved

All records, processing equipment/instruments, 

results, raw data, etc reviewed and documented at 
regularly scheduled Design Reviews

Drug History File Completely Populated and Design 

Reviewed

Define clinical effect

clinical outcome

clinical benefits

Dose range study

Why is it better?

Differentiate the product
Label claims

Justification for use

Rational for approval

Link Clinical to Commercial 

forms

Pivotal Batch aka Bio-batch

Completed File of 

Manufacturing Process 

History and Change 
Management

Completed File of 

Manufacturing Develop 

Studies (Pre-Approved 
Protocols, Completion 

reports, Raw Data, etc)

All records, processing 

equipment/instruments, 
results, raw data, etc 

reviewed and documented at 

Final Design Review
Risk Matrix, CQAs, CMAs, 

CPPs, Control Strategies, 

Viral Reduction, Test Method 

Validations, Clean/Dirty Hold 
Times, Cleaning Vals, EM 

Vals, CTD & CMC Section 
Written

Risk Matrix, CQAs, CMAs, 

CPPs, Control Strategies, 

Viral Reduction, Test Method 
Validations, Clean/Dirty Hold 

Times, Cleaning Vals, EM 

Vals, CTD & CMC Section 
Design Reviewed

Risk Matrix, CQAs, CMAs, 

CPPs, Control Strategies, 

Viral Reduction, Test Method 
Validations, Clean/Dirty Hold 

Times, Cleaning Vals, EM 

Vals, CTD & CMC Section 
Submission

Lab bench Completion Reports, 

Raw Data and Lab Note Books

Initial Virus Safety Risk 
Assessment for MCB/WCB

Initial Virus Safety Risk 

Assessment for DS

MCB and WCB Viral Free, Pre-
Approved Protocol, Completion 

Report, Raw Data, Approved 

and Design Reviewed

Initial unprocessed DS Bulk 
Viral Clearance Pre Approved 

Protocol, Completion Report 

and Raw Data

BioMarker Characterization TM

Update

CMAs

CQAs

CPPs

Molecular Confirmation (COA)
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Refined Process Flow 
EXAMPLE

2

Viral Clearance / 

Nanofiltration

Diafiltration / 

Concentration

Sterile Filtration

0.22u

Frozen Storage@ 

-XXC

MOLECULE purity, 

Molecular weight, IEF mobility

Protein/Protease Values

Glycoforms complexity

Viral Values?

pH

Filtration rate/loading

Filter dP

Process Time

CQA

Conc. MOLECULE @ x mg/mL

pH

Inlet Pressure

Trans Membrane Pressure

Flow Rate

Process Time

None

Filtration rate/loading

Filter dP

Process Time

Storage Temp. (x-x C)

Storage Time (xx-XX hrs)

Appearance

pH, Osm. MOLECULE Value

Molecular Weight, IEF

Peptide, Sterlity/Endo

Aggregates

Ratio of Fill Volume to Bottle

Frozen Storage Stability 

Non Viral

Viral

Downstream

Processing

Day x

Final Dilution

Sterile Filtration

0.22u
None

Filtration rate/loading

Filter dP

Process Time

Storage Temp. (x-xC)

Storage Time (xx-xx hrs)

Downstream

Processing

Day X

MOLECULE Conc.

pH

Mixing speed

Process Temp.

Process Time

Thaw

Fill

CPP

PP (Process Parameter, controlled)

We need to have Viral load 

values for validation of this 

process – Any Development 

Data to support development 

of Viral Clearance PAR?
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Questions?


