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Presentation Objective

To share Av i dxpesiences in planning, executing, and completing process validation campaigns

William Leonardi

Will be presenting th@lanningcycle of Process
Validation Campaign

Avid Bioservices Overview I

AAvid Capabilities and Track Record Supporting
Multiple Process Validation Campaigns

‘ Process Validation Execution '

David Briggs

Will be presentinghe executioncycle of
Process Validation Campaign

AAvid Approach in Executing Process Validation
Campaign

‘ Process Validation Planning

AProject Management Involvement in Process
Validation Life Cycles

Summary I

AKey factors to ensure the execution of Process
Validation
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CDMOs are an Important Partner to the Biopharmaceutical Industries

A Biologics and Biosimilar show a faster paced

growth than among other sectors (22.2%
World-wide pharma market is expected to reach $1.5 market share in 2021 vs 16.6% in 2015)

trillion by 2021

1600 B Gioimilars A 220 New Drugs are expected to be introduced
e 1400 B 5oloaics in 2021 (blolpglcs_ products Iead the_ grovvth) T
2 9 Demand for biologics manufacturing will increase
.g 1200 Bl O1C
T 800 H Generics o A The introduction of new biologic products to
5 _ B Patented/Originator the market will require biopharma companies
£ 600 _— small molecule to build inventory prior to launch i Partnering
% 400 with CDMO to secure the supply
= 500
A Externalizing manufacturing of  biologic
0 products to CDMO is highly desirable to
2015 2021 reduce time to market and operational
Figure 1 Global pharmaceutical market 2015-2021 expense - pharma and biotech companies can

focus on its core capabilities and strengths

A CDMO helpgo advanceproducts from development to manufacturing and eventua

the commercialization stage

Source
NID?\ L A Reviewof OutsourcedManufacturing ResultHealthcareReport 2017
BIOSERVICES A Outlookof GlobalMedicinesthrough2021 QuintilesIMS
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Established Track Record as a Clinical & Commercial Biologics CDMO

26 + Years of experience developing in-house product & technology
26 + Years of biologics manufacturing experience
14 + Years of successful inspection history
14 + Years of cGMP commercial manufacturing
11 + Years of with single-use technology, multiple platforms
9 Successful process validation campaigns

6 Successful pre-approval inspections
x

A
=Y\ U.S. FOOD & DRUG - L ANVISA Paul-Enrlich-Institut 2% u
ADMINISTRATION | Agéncia Nacional de Vigilincia Sanitaria
@) B Hean
EUROPEAN M[DICH\ES A(‘[NCY Australian Government Canada
AVI Dm L SCIENCE MEDICINES HE I Department of Health
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State of The Art cGMP Manufacturing Facilities

Commercial manufacturing since 2005 ALY ErSpeeslole MERMEETTE Future Expansion
process
: ; 0=

g Franklin Facility Myford 1 Facility Myford 2 Expansion

% A 12,000 t2 facility A 42,000 ft? facility A 42,000 ft2 open space

>

g A cGMP manufacturing since 1993 A Commissioned in 2016 A ,\F/Ia)\;czglrg/ 1Design with twice the capacity as
S A Inspected by multiple regulatory agencies A'Integrated QC labs for in-process samples,

L‘E final release, & environmental monitoring

3 x 2,000L 6 x 2,000L
>
o
©
= 2 x 1,000L
O 4 x 200L

4 x 200L :
Single-use
Stainless Steel Single-use Single-use Actual configuration TBD
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Process Validation
Controlled process to assure consistent drug quality

According to the F D A @1 Process Validation (PV) guidance, "For purposes of
this guidance, process validation is defined as the collection and evaluation of
data, from the process design stage through commercial production, which
establishes scientific evidence that a process is capable of consistently delivering
guality product. Process validation involves a series of activities taking place over

the lifecycle of the product and process.o

: T Continued Process

I Process Design | Process Qualification | Verification
wManufacturing wProcess design Is wOngoing assurance

process is defined evaluated to during manufacturing

during this stage and determine if the that the process is

Is based on process is capable of controlled and the

knowledge acquired reproducible outcome predictable.

through development commercial

and scaleup activities manufacturing.
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Project Management Hands On Involvement Throughout Process Validation
Life Cycle

Avid Project Manager (PM) works focused on managing the overall life cycle of
Process Validation by 1) Planning and Coordinating multiple activities and 2) Providing
real time information's and Outstanding customer services to multiple stake holders

Process \
Development Y

Client

Process

Validation Operations

BIOSERVICES



Process Validation Planning Life Cycle

Process Design Process Qualification

Pre-Process Process QN Pre-PPQ

Characterization P’ Readiness

Initiation Planning Monitoring and Control Closure
1. Estimate BLA submission 1. Timeline generation. 1. Periodical meeting (internal 1. Complete and formally close
time and external) related projects
2. ldentify and confirm
2. Determine study responsible lead 2. ldentify corrective actions 2. Communicate project closure
requirements to stakeholders
3. Finalized Project Charter 3. Any additional project/studies
3. Determine process validation needed
strategy 4. Stakeholder approval
4. Change Order to update
timeline

BIOSERVICES 10



Tallored Approach to Plan and Manage Overall Process Validation Life Cycle
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A Avid Project Manager (PM) works closely with external and internal clients to ensure the
Process Validation strategies are aligned with the client regulatory submission strategies
A Work breakdown structures will be managed by a dedicated Avid PM

Phase

Work Scope

Yeal

rl
1[2]3]a]ls] 6 [7]8[o]1o]na] 12

Y
13 [ 14 [15]16] 17 ] 18

ar 2
10 20 [ 21 [ 22 23] 24

Pre- Process Characterization

Small Scale Media, Feed, and Buffer Formulation

Seed Train Robustness/Cutback Study

Upstream Scale Down Model Qualification

Downstream Scale Down Model Qualification

PFMEA to Identify Process Characterization Requirement

Viral Clearance Study from Previous GMP Run

Process Characterization

Upstream

Limit of In Vitro Cell Age

Upstream Design of Experiment 1

Upstream Design of Experiment 2

Upstream Design of Experiment 3

Downstream

Chromatography Studies DOE

Resin Carryover StudieSmall Scale

Impurity Clearance StudySmall Scale

Column/Resin Lifetime Studysmall Scale

In-Process HoldSmall Scale

Pre-Process Validation

PFMEA Update

Control Strategy

Validation Master Plan

US and DS PPQ Protocol

Raw Material Assessment

Extractable and Leachable Assessment

Update Batch Records

Process Validation

Upstream

Media and Feed Mixing Studwt Scale

Microbial Stability of Media and Feed\t Scale

Downstream

Fill Homogeneity Study

Resin Carryover Studiegt Scale

Impurity Clearance StudyAt Scale

Column/Resin Lifetime StudyAt Scale

PQ Campaign GMP Manufacturing

PPQ 1

PPQ 2

PPQ 3

EOPC
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Avid Has Experience Conducting 10 Process Validations
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Pre2016

Successfullyexecuted 3 ProcessValidationsand 2 resulted in
commercialproducts

Successfullgxecuted2 Procesd/alidations

Successfullgxecuted2 Procesd/alidations

Successfullgxecutedl Procesd/alidation

Successfullgxecutedl Procesd/alidation
1 Procesd/alidationis on-going

12



