Connecting People, Science and Regulation

—Technology Transfer IG

‘_,.:-f-"-
—

January 2018




Parenteral Drug Association

http://community.pda.org/p/emyld fid=198gid=61 £ = & || ™ pDA Connect: Chapter / IG.., % I

PDA Connect*™ - S

PDA Parenteral Drug Association
@7 Connecting Peaple. Sclence and Regulation ®

My Home ¥ | Members = | Interest Groups ™ | Chapters ™ | Files = | Help ¥ | PDAworg

Technology Transfer Interest Group SEov]

WELCOME

Welcome to the Technology Transfer Interest Group

Please note that Interest Group Communities are for PDA Members Only

Join PDA

Latest Discussions Group Announcements Leadership Contact Info

h di id . hnol . . Il h Technology Transfer
[techtrans.disc] fim ance in Technology Transfer Minutes Call Ju y 26t Mirko Gabriele
Sep 23, 2016 09:25 AM Aug 25, 2016 06:50 AM patheon Pharmaceutical
Guidance in Technology Transfer [techtrans.annc] PDA Post Approval Change Innovation Services
Sep 02, 2016 06:53 AM for Availability of Medicines Call for Voluntee

4 call mi Aug 09, 2016 04358 PM
June 2nd call mintes Career Center Hot Jobs

Jun 08, 2016 12:59 PM PDA Post Approval Change Innovation for Availability of
Medicines Call for Volunteers Senior Microbiologist
Modern Age of Tech Transfer Aug 08, 2016 12:50 PM Knaoxville, TN

May 18, 2016 08:03 AM . . Siemens PETNET Solutions
Reminder - TTIG call July 26th 8.30 am Eastern time

How inspector is appreaching TT - Experience and rule Jul 25, 2016 01:45 AM Senior Scientist
for TT Regulatory Inspections Readiness. ’ Exton, PA
May 04, 2016 01:49 AM Subscribe to the PDA Connect Calendar to have a quick  \west Pharmaceutical Services

reminder before each appointment!

Jul 12, 2016 01:23 AM Technology Manager, CClI v

s F
1771172006



TTIG=WHYanlGon TIT

The processes of Technology Transfer in pharma are becoming more and more important
with a strong link to Company wellness and performance to ensure the robust distribution

of medicines to the patients.

As a consequence the Technology Transfer IG was launched in 2016. It's main objective
is to capture the opportunity given by benchmarking industry experience in Technology
Transfer in order to provide useful information through Technical Reports, articles, position
papers, training sections, and lectures.

. Complexity from virtual operations

. Emerging Technologies

. Integration of Risk Managment

Connecting People, Science and Regulation



TT 1G = Our Vision and Goals

« OQur Vision as a Team is to have all the TT Experts connected in an open

system to focus on best practices and innovation.

» Technology Transfer is a multidisciplinary subject, therefore the TT IG will set as
an objective for the future to be more and more connected with the other IGs
with the main purpose to leverage their experience and identify new ideas,

needs and opportunities through networking.
* Quality Framework and Quality Compliance is a must in Technology Transfer,

therefore we will proceed in our mission to analyze and absorb Quality musts

and nice to haves.
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TT IG —mapping

« 199 members registered till today
« 50% increase in the last 6 months
« Big community with well territorial and expertise distribution

« Main opportunity...Active partecipation to be incereased!

Map for Territory Map for Department

HTT

H Consultant
QA

M Tech Op

M R&D

u Not specified

M EU
o UuUs
kl RoW
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TT IG Group EU Leader

Production Director — Patheon Ferentino Site
— Based in Ferentino Site (close to Rome)

* Pharmaceutical Chemist by training, got my degree in Rome

* Executive MBA in Pharma Business Administration

* +12 years of experience in Pharma

* Main areas R&D, QC, TT and Business Management

* Global (EU & US) Technology Transfer Responsible in Patheon, as last exp.

The part that | like more about my job is that “We can always make the difference for our stakeholders”

Joining the PDA TT Interest Group and benchmarking different experiences is key for improve and
succeed!

| love scuba-diving, playing guitar, reading fantasy books and business/financial newspaper.

Two sentences summarize my professional approach:
* “Fabrum esse suae quemaque fortunae” adding to the original quote “good teamwork helps a lot!”

* “Ad maiora semper”
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TT 1G Group US Leader

VP, QC Operations
— Biogen, Inc., Responsible for Global QC Operations

e B.S. Degrees in Biochemistry and Biology

e Global Executive MBA — Fuqua Business School, Duke University
e 25+ years pharma experience

* Prior experience includes Glaxo and Novo Nordisk

Positions in Biogen include site Quality Director, Corporate Quality responsible for audits and QMS and
QC management.

PDA Interest Groups are critical for sharing and benchmarking within industry — | have always found my
participation greatly rewarding and informational.

Couple of thoughts around Tech Transfer:
* It is industry’s time to leverage technology to improve TT processes

* A focus on scientific risk based paradigms will be critical to success
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PDA Why Discuss about TT

Parenteral Drug Association

Connecting People, Science and Regulation®

N Y%

Incredible increase of number of Technology Transfer projects (TTP) in the

pharmaceutical environment, both internal & external and consequent increase of

attention on Technology Transfer (TT) handling by Authorities;
Project complexity is growing day by day;
Risks of failure is always high;

Quality Risk Management (QRM) & Project Management (PM)

skills and knowledge are fundamental for success!

)




PDA Why Discuss about TT

Parenteral Drug Association

N Y%

60 to

Global pharma and biotech Shrink in number of Pharma
R&D spend by 2020 players due to M&A in the last
20 years

Global Rx sales by 2020

TT IS AND WILL BECOME A MORE CRITICAL BUSINESS NEED,
A “BEST TO BEST DEAL” WITH CUSTOMERS, TOP PLAYERS
LOOKING FOR CDMO TOP PLAYERS

Connecting People, Science and Regulation®



PDA Technology Transfer main concepts

Parenteral Drug Association

N Y%

Which are the main Project risks?

Project Scope missed or misunderstood

Underestimating of new site/process impact on product attribute
Lack of product/ process understanding

Lack of communication

Lack of escalation process

Wrong extimation of time/resources/costs

Lack of engagement of Team members

© N & U K~ L N R

Lack of performance monitoring during execution

Connecting People, Science and Regulation®



PDA Tech nology Transfer — Focus Area

Parenteral Drug Association

Quality and
\ Technical
Objectives features
and Time

Internal team
External dynamics

>

Planning Social Intelligence
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PDA Technology Transfer main concepts

Parenteral Drug Association
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PDA Technology Transfer — Social Intelligence

Parenteral Drug Association

N4

Technical Skills

Planning

Multitasking and Organization

Flexibility

Troubleshooting

Negotiation

Goal oriented

!
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PDA Technology Transfer — Process/Product Risks

Parenteral Drug Association

N Y%

The quality risk management (QRM) is “a systematic process for the assessment, control,
communication and review of risks to the quality of the drug (medicinal) product across

the product lifecycle.”

Initiate Quality Risk
Management

Risk Assessment |

Risk Identification

v

€< - = > Risk Analysis

v

Risk Evaluation

a|qeidandeun

Risk Control v

Risk Reduction
e — — > J'

Risk Communication
5|00] Juawadeueyn ysiy

Risk Acceptance

|
v

4—( Output/Results )

Risk Review ol

F

[t — — > | Review Events I
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PDA Technology Transfer — Risk Managem

Parenteral Drug Association

Stage Gate

1
Planning
2

Process
Readiness

3

TIP
implementation
and Qualification

4

Licensure &
Manufacturing

Strategy

Analytical and Quality
Control Testing

Regulatory

Process

Facilities/ Engineering

Risk Management and
Components

Perform preliminary risk assessment prior to beginning late-phase development using risk ranking and/or preliminary hazards analysis approach.

Update preliminary risk
assessment (transition
to PHA)

Update risk assessment
(transition to PHA) for
35U and RU readiness for
AMT

Risk mitigation through
SLA and quality agree-
ment between SU and RU

Review and update risk assessment/PHA from stage gate 2 if necessary.

Mitigate identified high risks.

Update risk assessment
(transition to PHA) for
manufacturability of
late-phase development
process

Update risk assessment
{transition to HAZOP)
for operating process at
manufacturing site

Update risk assessment
(transition to

PHA) for RMs/

components, including
assessment of the im-
pact of any changes in
the suppliers or manufac-
turing sites of the RMs

Convert PHA risk assessment from stage gate 3 to FMEA/FMECA risk assessment, including re-evaluation of risk ranking after risk mitigation plan implementation

Update risk assessment
from stage gate 4 for
commercial process

Complete risk assess-
ment for SU and RU
readiness for AMT

Risk mitigation through
SLA and quality agree-
ment between SU and RU

Update risk assessment
for manufacturahility of

commercial process

Update risk assessment
{HAZOP) for operating pro-
cess at commercial site

Update risk assessment
for RMs/components, in-
cluding assessment of the
impact of any changes in
the suppliers or manufac-
turing sites of the RMs
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Data collection

Data evaluation

Data use




PDA Technology Transfer - Risk Management -

Parenteral ﬂml.ﬁmulaﬂm
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Our Risk Assessment and Mitigation approach is based on several Source of information, linked to create a TT Starting
Story

Source 1 — Definition of the Main Process Variables of the product (SU -> RU) (examples

Client Drug Manufacturing
Process Information

below)
List of mazin iems
considored for the Ralative Variables
avaluarion
Mixing g‘[‘”“ﬂ : Identification
&t =
Finished Product Mfm?ag:u:ng Holding Dn::ﬂngw Wiapping
Information FrocascDeRriian Process Cmnp-uumﬁngl e . Vizual inspaction )
Grade C filtration e E_ o Sacondary packaging
Grada A fifration dnis Line claaning
A
2 . Filtats
Analysis Analysis = 2 Stoppers
] | I leilr:;::achqmuwtiw Vigle i i Fiied tuba
Saals Dispozable bag
k. b s AP pH AP density o .
Finished Product APl and excipiant attibutes A e AP| asmolity Excipiant attribuias
Quality Attributes Main Variables
(QA)

Source 2 — Definition of the Quality Attributes (RU) (examples below)

»<Risk Analysis (RPN} >

Appearanca pH Volume in containar

Mitigation Plan and : ; :
( Actions List ) Identity Density 20°C Casmetic appearance
Assay Osmiolality Starility
Impurity Particle matter Endaotoxins

Connecting People, Science and Regulation®



PDA Technology Transfer - Risk Management

Parenteral Drug Association

N Y%

Risk Assessment and Mitigation Approach:

» is part of part of Company DNA, therefore application is a must for all our TTs and during the whole project lifecycle;
» Has to be in line with the current regulatory guidance, GMP and based on scientific sound

» Has to be managed by appropriate flexible, robust and efficient tools

» Is a multifactorial exercise that takes in considerations internal and external variables of the
project/process/product/lines

» Provides a clear path forward starting with QbD and development (where necessary) and ending with a reproducible,

efficient and in quality market supply

Y sk Pioy Mumbo Evalction ‘Migarion Plan | Anabes WL Mitigation Plan
5 Patootal cakica prrry | Potentist crvicalingcsusa of lack of
tom Variable | 08 Impastod oicaltyicousa bk o | g ovoiy |0ccursscel Detection | RPN Comsideration/Action e e e Saehy e i
- st Disachstion time insuffcieet for campiets, D the Perorance Cusifcation, B i
A impuiy from e stoppercan moditytre | 3 q 1| T stoppar companarts havebeen chosen by = i e e = 3 El ' ° -
Topuity e e - Dissoistion spaad imuficiant for complets . 3 . o an.;g:m\mlhe-,mdmnm o 51
The coting sl can modiy thechers |4 B ) 1a | T sams sogpars will be used o quarantee o ity | dissamution and an svstem i g
cal salation prafil E o Wit and Mixing sYS{Em N0t SREeUQnSts 10 guarames. Tha User Requiraments of the AU tank have
nbber e Batch mising praprly dafined the mixing resds based an the
Subitances rmessed o th stpgerar Fpenty detnct & e
rom the coating can nduce focculatonor | 3 2 1 6 | Stabity dota were collected by the SU ma s = s
the soton 5 to L. in sharmg
& ‘Subsiances released from the slopper o SR = = 2 I ot o st 20 e sorions ke
S rom the coating can modiy the sppearance | 3 z 1 3 deves.
af the clution The PO chaliange of the mioong systam will m-
The bichurden ofthe stopper can smpec the A isk assessmmet will ba done o compars the
effectiveness of cursaly used and vaidated ‘several stogpers cumently used in RU with the i s o :"““”"::"“’""" T
ermperatirs o the systerm out of rang= Tarthar action needed. The colodsl sysiem
Stecity | *tliny cyckes 3 1 2 1 ZL;E“‘"’"‘:;:: T I p—— specifiod by the SU - . . 5 |i=not sersitve to temperature. The AU WH lace
Primary ‘which o comparabis stogpers ara found, & new = "“"gmﬁ_",ﬁ"!{mwmm et e
g stopger seriization cycle wl be vaiisted BrmoRsE | conpomang | P [ e s st an e e A ool N ek PR
bt Patile | ko ko e st oy gt o i A = 0| Al 1% e b dors, ik naiysis results 3 . o B e s Tim 13 e ol o s
Matter | partcs matta profis of th salution with a prtcks matter defect wil bs rejcted. compaibiity snd e solusan s decired comeat-
glass devices
s ﬁﬁ:hm'mqm o 3 2 3 1" Emiﬂm“\:ﬁ:‘m"’m Freparation lime impect on bisburden level Vadaion aciiities vl nciuda hod Sma chal-
pad e et el e ol i the frual comppunded soluton langes sccording 1o & dedicated protocal
Y chables an aacables o e gt ke e, e S et it ’ . : * o - pesismeemyiel N
iy k] - 3 18 | ragularty during the stability program to confim T it sl
\achulls, exractsbles, and ions can sk e 3 Particla retease fram disposable hoses may Use Silicon, Pt-cured. disposabis hose certmed
e’ | ki s e e e : - i & “mpact the particalates matler profe for pharmacsatical e for sakition transfe:
Vials system o aderess panticle release from the hosss usad
Vil o o e o e N Forthr actions are reeded. Icaming gt Particakte n4s ..nimz..m.,;-.m Gt
cosmatic da cal chacks will be done o naa:nlnmup-m — 3 2 E 18 02202 umin grada &
e 2 2 1 41 o A agemmiin sl i gt x W plac: Asgarding 1 Mnmlemhaaseﬁummm
Appeesarce It dfcn spropict Al o itk et o e g Pochim s a0 vl
Thasa AllLs are infine with tha cosmstic require- mpecwmmlnenum Wials wih a particle mat-
‘ments recasved by the SU. tar defect wall be reject 1 8
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PDA Technology Transfer - Risk Management

Parenteral Drug Association

Process

Mixing and
compounding

Risk Priority Number Evaluation Mitigation Plan
Severity |Occumence| Detection| RPN Consideration / Action
Dizzolution speed is insufficient for
pH complete dissolution and a homogenous 3 3 1 9 During the performance qualification, the mixing device of the tank used in
system. the RU will be challenged.
Diszolution speed is insufficient for Mixing studies will be agreed on by the SU and petformed during the
Osmolality | complete dissolution and a homogenous 3 3 1 [} engineering batch.
system.
The user requirements of the RU tank have properly defined the mixing
needs hased on the characteristics of the colloidal system.
. ; ; The initial evaluation and information sharing between SU, RU, and the
Mixing system is not appropriate to . . e Lo
Appearance quarantee uniform batch mixing 3 3 3 27 g;;;g:ahle technology Supplier have identified the appropriate mixing
The PO challenge of the mixing system will include appropriate tests
suggested by the supplier/ owner of the technology
e T T T e No further action needed. The colloidal system is not sensitive to
FEE SYSIETH S . 1 1 7 temperature. The RU WFI loop cooling and temperature control system will
range specified by the SU N
Density guarantee a 15-25°C range.
ens
" . The sampling system will be made of pharmaceutical-grade glass. The
:ﬁ:l‘ps"i;'g s 3 2 2 12 | SU has collected data on compatibility, and the solution is declared
¥ compatible with glass devices.
Validation activities will include hold time challenges according to a
Sterility Preparation time can affect the bioburden 7 7 7 12 dedicated protocol.
level of the final compounded solution Chemical characteristics and microbiological attributes of the solution will
be analyzed.
Use Silicon, platinum-cured, disposable hose cettified for pharmaceutical
use for solution transfer.
To address particle release from the hoses used in grade C, filter the
Particles release from disposable hoses 3 2 3 18 solution three times before filling (0.45 um + 0.22/0.Z um in grade C area
may impact the patticulate matter profile and 0.22/0.2 um in grade A area).
Patticulate Regarding the particle release from the hoses used on the filling machine,
matter a final 100% visual inspection will be done. Vials with a particle matter
defect will be rejected.
Supplier has provided leachable/ extractable documentation and
Mixing system shedding may impact the cetifications.
N 3 2 3 18 L . i i .
particulate matter profile Compatibility studies to be conducted with specified analytical methods
with the supplier.
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TT IG — Goals for 2017

» Through a Team Survey in 2016 - Key Goals were identified.

> In 2016 & 2017 the team worked on the “Regulatory Framework of a Technology
Transfer” focusing on guidance, process steps, deliverables and readiness for

inspections.

» A TT Matrix for Commercial to Commercial TT was created and currently under
team review.

> TT Matrix was presented during last Annual Meeting (Sept 2017)

» Potential to publish in PDA Journal through a series of articles

» Looking for volunteers

> Next steps - Scope extension on Development to Commercial TT and on
specific analysis in case of APl and Biologics environment.

Connecting People, Science and Regulation 20



TT IG — Next steps

e Finalize the TT matrix review based on the TT meeting participation at the PDA-FDA mtg in

Sept. 2017 March 2018

e Get professional formatting of the product April 2018

€} Prezibase
e Do a write-up of the product on its purpose and use. May 2018
SUCCESS
ROADMAP
e TT Matrix ed 01 (Commercial to Commercial) ready to go!
e Define next ed (Clinical to Commercial ? — Bio vs small molecules ? — virtual company vs branded ?)
Connecting People, Science and Regulation 21



TT Matrix Overview

« Technical Transfer Types with Risk Categories

— Cumulative risk assessment to drive requisite rigor

* Analysis of TT steps and responsibilities by:
— Project phase and functional group
— Deliverables

— Sets grouped by intersection of phase and function

* Potential Uses
— TT Lifecycle Checkpoints
— Benchmarking
— TT Process Build up in the company
— TT Checklist for Inspection readiness

— Lesson learned tool and Continuous improvements of your process

Connecting People, Science and Regulation 22
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TT Matrix Overview

A B | & | o] E F G H | 4
1 Technical Transfer: Commercial-Commercial Product
2 KEY ACTIVITIES
| Business Regulatory!Quality jourcing!Supply Chai Product Process Analytical Engineering Manufacturing |
4 Swrategy Market Azzessment Market Fegulations Competitive Praducts Alternate route eualuation
5 [ & Selling Price | Agency Knowledge Krownissues Krown issues
6 | = #Markets
7 E Market Share
B[ Competitors
S | Customer fssessment
10 |88 Oazage Farm
1 E \.l'iability DEFINITION OF PROUECT ASSUMPTIONS|Grayed Areas)
1z | E Time Bequirements
13 | 8 Detailed DverviLegal \alidation Feg's Mfg Site Selection PsO Cucle Time Method Evalution Plant Fit fissessment Project Change Contral
14 E Patent Review | Equivalency Raw Materials Palumarphs “ield USPELNRO Manographs Equipment Requirements
5 = NOAICDAs Equipment Type Pricing| Sclubility data SafetwlErwironmentallH Harmonized Methods Size
6 | = Economic Evaluation Batch Scale Bwailability | Cleaning Limits Development Information | PReference Standards Req'd Tupe
7 Capital Estimation Infrastructure | ImpamExport Evaluation | Satety Moc
5 IH Classification
13 | Toasicity
20 .| Flammability
2 = Dust Explosion
22 | £ Project Mgmt |Fesource Evaluation Oocumentation Peg's  |Praduction Planning W alidation Plan \alidation!Transfer Plan Equip Identification
23 | f Critical Path Identification | Change Cantrals Sampling Plan Dispasables |dertificatior
24 | Permitting Capital Approval
28
26 Readiness Oocumentation Mgmt  [Raw Materials COA Identificaiton Masz Balance Product Method WYalidation! Transfe| Process Equip Dema Batches
27 | Sitability Azzessment COA Identification| Packaging Fequirementd Process Flow Chan RM Methad Validation! Transfer Detailed Design| Pre-Cleaning
28 QM3 Evaluation PackagingReq's Define CPP's and Fanges | Cleaning Methad Valid Transfer Orderlinstall| Training
23 Define Distributors Establish CleaningLimits | MicroTesting Method W alidi Transfel IGHOCHPO| MER=
30 |88 Order Materials ‘wastelVent Characterizatiol Stability Requirements Analytical Equip Define PPE
H |8 Control Strategy Reference Std Oualification Dietailed Design
32 E Rizk Azsessments Orderlnstall
35 E FlewarkiPeprocess ICHOC PO
34 | B Oema Runs Instrumentation
35 £ Erwironmental Design
36 Qualification Regulatary Filing Materials Delivery Technical Transfer Repol Walidation ProtacoliReports| Materials testingfrelease Walidation Batches
37 Deviation/CAPA Shipping Walidation Walidation Production Funs | Validation Batch testing Cleaning
38 Deviation Inuestigation Cleaning Swab testing
330 Eistoh Release In-Pracess Testing
40 |5 AferCare Farecasting Standard QM3 Supplier Relations Equivalency Study CPP Manitaring Stability Program PM Program StdProduction Batches]
4 8= Customer Relations “ield
42 P Cucle Time
43
44 |
45 |
b | TT Types | Key Activites Matrix | Deliverables Matrix | Checkpoints | Timeline | ) 4
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TT Matrix Overview

& E =] u] E F G H | 4
1 I Technical Trankfer: Commercial-Commercial Product
: | KEY DELIWERABLES
3 Business RegulatoryiQuality jourcing!Supply Chail Product Process Analytical Engineering Manufacturing
4 = Strategy Feasibility Beport
5 |3 WLUCA
L
L
B i
12 | E Checkpoint 1 [Project viability decision)

L I |

1 E Detailed Overvi Business Strategy Regulatary Strategy Site Selection Decision Sending Tech Transfer Package | Plart Fit Azsessment Project Change Contral
12 | 4 Filing Tupe | RM Saurcing Report Owerall Rizk Azsessment
% | & Sitability Flan
1w =
15 Checkpoint 2 [Launch decision)
16 E
17 E Project Mgmt | Project Charter Documentation Master Lig Plant window Development Repart \alidation Master Plan Method Validation Master Plan Plart Design Fepart EHS Risk Assessment
| = TT Master Plan Parmitting Cleaning Master Plan CAR
m | * TT Protocol
210 - Readiness Checkpoint 3 [Knowledge Transfer Status)
22 : Dacumentation Mgmt Raw Materials Specification Detailed Process Heport Product Methad Walid ProtocoliReport | Process Equip Master Batch Recaord
23 | Stability Plan Specifications| Packaging Specification| Criticalitn Repart RM Method Valid PratacallRepart IGM0GPO Pratacols!Repart| Cleaning Batch Record
24 | Change Controls RM Packaging Specs \alidation Pratocols Cleaning Method Valid PratocallRepor Dezign Specsz| Training Documentation
25 | DeviztiordTAP A SAP Setup Cleaning Pratacols Micro Method Walid ProtacollPeport  |Erwironmental Design S0OPs
26 | Supplier POs Stability Protocaol Analutical Equip Pre-Cleaning Record
27 | Fieference Std Qualification IOCIPE ProtacalsiReport
25 | B Design Specs
23 | B PE0s
30 | E
gl E Checkpoint 4 (validzti di decision)
2 | EL DQualification eckpoin on rezdiness decision
33 = Regulatary Filing Supply Chain Map Techrical Transfer Repo| Validation Report Materials testing results Completed Batch Recards
34| Materials Release ‘Validation Batch test results
35 | Dleviation'CAP S Shipping Walid Protocol Cleaning \Walid Report= Cleaning test results Completed Cleaning Batch Recards
36| Batch Release Dleviation Closures In-Process Testing
37 | Expiry Date
— Checkpoint 5 [Final Project Review]
40 : o AfterCare ShartlLong term plans Regulatary Approval Supply Contracts GQuarterly Review Sitability ProgramiBeport PMProgram
4 | 'nﬂ: Marketing Plan Standard QMS SOPs CQuality Agreements
LER Customer Cantracts CamplaintsiFezalls
43 | Quality Rigk Asseszment
44

Connecting People, Science and Regulation

24
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Melissa Seymour melissa.seymour@biogen.com
Mirko Gabriele mirko.qgabriele@patheon.com
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