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PDA*Technical*Report*Portal

PDA*Members*
have*24/7*access*
to*more*than*70*
active*technical*
resources*in*the*
PDA*TR*Portal.*
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Advisory*Boards*of*PDA*Inc.*
BOARD&OF&
DIRECTORS

Bio&Advisory&
Board

Interest&Groups

Task&Forces

*Science&Advisory&
Board&(1)

Interest&Groups

Task&Forces

*Regulatory&Affairs&
&&Quality&Advisory&

Board&(1)

Interest&Groups

Task&Forces

ATMP&Advisory&
Board

Interest&Groups

Task&Forces

*CIndia*representation
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Sterile'
Manufacturing Biotechnology

Manufacturing
Science

Quality''&'
Supply'Chain'
Management

PDA’s'Science=Based'Activities

Sterile'
Manufacturing

QRM'for'Aseptic'(Std.)

PUPSIT'Research

Zero'Defects'for'Visible'
Particles'(TR)

PFS'Design'Control'
Annex'(TR)

Isolator'Technology'(TR)

Quality'&'
Supply'Chain'
Management

Purchasing'Controls'
(Std)

Data'Integrity'''''''
(multiple'TRs)

QRM'for'Excipients'(TR)

Post'Approval'Change'
Management'Plans'(TR)

Phase=Appropriate'GMPs'
== Technology'Controls'
for'Pilot'Plants'(TR)

Biotechnology

Cryopreservation'(Std)

Cell'&'Gene'Therapy

Phage'Retention'
Nomenclature'Rating'for'
Small'and'Large'Virus'
Retentive'Filters'Std)

Virus'Contamination'in'
Biomanufacturing:'Risk'
Mitigation,'Preparedness'
and'Response'(TR)

Process'Validation'for'
Protein'Manufacturing'

(TR)

Manufacturing'
Science

Big'Data'in'Mfg.'(TR)

Operational'Metrics'(TR)

Cleaning'Validation'(TR)

Tech'Transfer'(TR)
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Introduction*
to*

PDA*India*Chapter
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India&
Chapter&
Board&
20221
2024

SGBelapure
Past-Chair

Vishal-Sharma-
President

Rishikesh-Jaiwant
Secretary

Dr. RustomMody
President-Elect

Pravin-Arora
Member

Dr.-Sumitra-Pillai
Member

P-----a---n---k----a----j----------S--h--I----t---o--l---e
Member

K-Raghuram-Chandra-Rao
Treasurer
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India&Chapter:&Collaborations&with&Research&Wings

BITS*Pilani,*Hyderabad*
Campus:*Two*projects*2020

MDS*University,*Ajmer*2018

MS*University,*Vadodara*2018

IPC:*Poster*presentation*
awards*from*2016*
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The*current*PDA*Membership*Structure!

• PDA*has*introduced*a*new,*more*flexible*

membership*structure.

• Visit*www.pda.org/membership/newNmembershipN

structure for*details*and*the*answers*to*Frequently*

Asked*Questions.

• A snapshot*of*how*the*tiers*are*structuredN

PDA*@*IPAN7*ADVANCED*GMP*WORKSHOP*2022
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Media&Fill) Current&Trends
In&Isolators

CURRENT?

For*us*to*be*
FUTUREBREADY

PDA*@*IPAB7*ADVANCED*GMP*WORKSHOP*2022
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The*ASK*
for*

Media*Fill*in*
ISOLATORS
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Process*SimulationA Concepts*&*Principles

Current*Trends:*Based*on*Scientific(Knowledge,*Experience and*
Regulatory expectations

Filling*lines*
&*materials Interfaces*&*

Interventions

Tools*to*determine*Process*capability*&*Identify*weakness

DC

CC

MC

DC

CC

MC

DC

CC

MC

Design*Considerations

Control*Considerations

Monitoring*Considerations

Worst<Case
Worst<Case< A*set*of*conditions*encompassing*processing(
limits(and(circumstances,*including*those*within standard*
operating*procedures,*that*pose the*greatest*chance*of*
process*or*product*failure (when*compared*with*ideal*

conditions).*Such*conditions*have*the*highest*potential*to,*but*
do*not*necessarily*always*result*in*product*or*process*failure.
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Media*Fill*in*Isolators*:*Factors*of*Influence

HEPA%filter

Unidirectional%air%flow

Return
%air%via

%double
%windo

ws

Facility%&%
Process%
Design

Isolator%
Design

Environment

People

Knowledge

Expertise%&%
Experience

Skill%&%
Finesse

Behaviour

Training



pda.org
AND

CONNECTING 
PEOPLE 

REGULATION®

COPYRIGHT*©*PDA*2022 Slide*#*17

Facility*&*Process*Design:*The*SHIFTS

LAF$Based$Filling$System RABS$Based$Filling$System
Isolator$Based$Filling$

System6 Open$or$Closed

• Evolution$of$Grade$A$filling$system$over$a$time$to$safeguard$Aseptic$Manufacturing$

Background:$Grade$B Background:$Grade$B Background:$
Grade$C(Open)$Grade$D(Closed)

Policy*for*
Isolators*in*the*
manufacture*
line*up?

Data$
Collection Evaluation Root*Cause*

Analysis*

Action:*
Reduction/*
Elimination
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• Interventions*and*the*need?

• Hold*time,*Duration*and*the*need?

• Facility*and*its*state*of*being?*

• Transfer*of*material*and*
components*and*the*need?

• Equipment*and*its*state*of*being?
• Utilities*and*its*state*of*being?*

• All*material,*components*and*its*
state*of*being?

• #*of*shifts,*time*of*filling*and*the*need?

• #*of*containers*and*the*need?

• #*of*people*and*the*need?

• Operator*fatigue*and*the*need?

Worst&Case
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• Facility(and(its(state(of(being?(

Worst4Case

Refer%4.32%revised%Annex%1:%
The$maximum$time$interval$for$requalification$of$

grade$A$&$B$areas,$is%6%months.$
The$maximum$time$interval$for$requalification$of$

grade$C$&$D$areas,$is%12%months.$

DC Design*Considerations

Annex(1(–
Manufacture(of(Sterile(Medicinal(

Products



pda.org
AND

CONNECTING 
PEOPLE 

REGULATION®

COPYRIGHT*©*PDA*2022 Slide*#*20

Annex%1%' Manufacture%of%Sterile%Medicinal%Products
Status%of%the%document:%Revision%of%the%2007%version%of%
Annex%1.

Annex%1:%Table%4:%Examples%of%operations%and%grades%for%aseptic%preparation%and%processing%operations
Grade%A Aseptic%assembly%of%filling%equipment.%

Connections%made%under%aseptic%conditions%(where%sterilised%product%contact%surfaces%are%exposed)%that%are%post%the%final%sterilising%grade%filter

These%connections%should%be%sterilised%by%steamCinCplace%whenever%possible.%
Aseptic%compounding%and%mixing.%
Replenishment%of%sterile%bulk%product,%containers%and%closures.%
Removal%and%cooling%of%unprotected%(e.g.%with%no%packaging)%items%from%sterilisers.%
Staging%and%conveying%of%sterile%primary%packaging%components%in%the%aseptic%filling%line%while%not%wrapped.%
Aseptic%filling,%sealing%of%containers%such%as%ampoules,%vial%closure,%transfer%of%open%or%partially%stoppered%vials
Loading%of%a%lyophilizer.

Grade%B Background%support%for%grade%A%(when%not%in%an%isolator).

Conveying%or%staging,%while%protected%from%the%surrounding%environment,%of%equipment,%components%and%ancillary%items%for%introduction%into%grade%A.

Grade%C Preparation%of%solutions%to%be%filtered%including%sampling%and%dispensing.

Grade%D Cleaning%of%equipment.
Handling%of%components,%equipment%and%accessories%after%cleaning.
Assembly%under%HEPA%filtered%airflow%of%cleaned%components,%equipment%and%accessories%prior%to%sterilisation.%
Assembly%of%closed%and%sterilised%SUS%using%intrinsic%sterile%connection%devices.

Deadline%for%coming%into%operation:
' 25%August%2023%:%one%year%from%the%date%of%publication%
in%Eudralex Volume%4
' 25%August%2024%:%two%years%from%the%date%of%publication%
in%Eudralex Volume%4%for%point%8.123

W
or
st
'C
as
e
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Annex%1:%Table%2:%Air%Qualification%During%Qualification

Grade% Air%sample%CFU/m3 Settle%plates%(diameter%90%
mm)%CFU/4%hours%(a)

Contact%plates%(diameter%
55%mm)%CFU/plate%(b)

A No#growth

B% 10 5 5
C% 100 50 25
D% 200 100 50

If*Isolators*have*Grade*A,*do*we*need*to*worry?

Policy'for'
Isolators'in'the'
manufacture'
line'up?

Data*
Collection Evaluation Root*Cause*

Analysis*
Action:*

Reduction/*
Elimination

W
or
st
6C
as
e
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• Transfer(of(material(and(
components(and(the(need?

• Equipment(and(its(state(of(
being?

• All(material,(components(and(its(
state(of(being?

Worst;Case

Glove*positioning

Interventions

A?1: 8.12 The unwrapping, assembly and preparation of sterilised

equipment, components and ancillary items with direct or indirect

product contact should be treated as an aseptic process and

performed in grade A with a grade B background. The filling line set?
up and filling of the sterile product should be treated as an aseptic

process and performed in grade A with a grade B background.
Where an isolator is used, the background should be in accordance

with paragraph 4.20.
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Areas&of&concern&in&Aseptic&
processing

Annex&1:&Section&4.10&

• The*transfer of*equipment*and*materials*into&and&out&of*the*

cleanrooms*and*critical*zones*is*one*of*the*greatest*potential*sources*

of*contamination.*

• Any*activities with*the*potential*to*compromise*the*cleanliness*of*

cleanrooms*or*the*critical*zone*should*be*assessed and*if*they*cannot*

be*eliminated,*appropriate*controls*should*be*implemented.
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Areas&of&concern&in&Aseptic&
processingAnnex&1:&Section&4.11&

• The*transfer*of*materials,*equipment,*and*components*into*the*grade*A*or*B*areas*should*be*
carried*out*via*a*unidirectional process.*

• Where*possible,*items*should*be*sterilised*and*passed&into&these&areas&through*doubleLended*
sterilisers*(e.g.*through*a*doubleLdoor*autoclave*or*depyrogenation oven/tunnel)*sealed*into*the*
wall.*

• Where*sterilisation*upon*transfer*of*the*items*is*not*possible,*a*procedure*which*achieves*the*same*
objective*of*not&introducing&contamination&should*be*validated*and*implemented,*(e.g.*using*an*
effective*transfer*disinfection*process,*rapid*transfer*systems*for*isolators*or,*for*gaseous*or*liquid*
materials,*a*bacteriaLretentive*filter).*

• The*removal*of*items*from*the*grade*A*and*B*areas*(e.g.*materials,*waste,*environmental*samples)*
should*be*carried*out*via*a*separate*unidirectional*process.*

• If*this*is*not*possible,*timeLbased*separation*of*movement*(incoming/exiting*material)*by*procedure*
should*be*considered*and*controls*applied*to*avoid*potential*contamination*of*incoming*items.
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Areas&of&concern&in&Aseptic&
processing

Annex&1:&Section&4.12&ii&Material&airlocks:&used&for&materials&and&equipment&transfer.&
• Only*materials*and*equipment*that*have*been*included*on*an*approved*list*and*assessed*during*validation*of*

the*transfer*process*should*be*transferred*into*the*grade*A*or*grade*B*areas*via*an*airlock*or*passKthrough*
hatches.*

• Equipment*and*materials*(intended*for*use*in*the*grade*A*area)*should*be*protected*when*transiting through*
the*grade*B*area.*

• Any*unapproved*items*that*require*transfer*should*be*preKapproved*as*an*exception.*Appropriate*risk*
assessment*and*mitigation*measures*should*be*applied*and*recorded*as*per*the*manufacturer's*CCS*and*
should*include*a*specific*disinfection*and*monitoring*programme*approved*by*quality*assurance.*

• PassKthrough*hatches*should*be*designed*to*protect*the*higherKgrade*environment,*for*example*by*effective*
flushing*with*an*active*filtered*air*supply.*

• The*movement*of*material*or*equipment*from*lower*grade*or*unclassified*area*to*higherKgrade*clean*areas*
should*be*subject*to*cleaning*and*disinfection*commensurate with*the*risk*and*in*line*with*the*CCS.
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• #"of"shifts,"time"of"filling"and"the"
need?

Worst4Case
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Media&Fill&in&Isolators/ A&regulatory&POV
What*is*the*acceptable*media*fill*frequency*in*relation*to*the*number*of*shifts?*

Normally,*media*fills*should*be*repeated*twice*per*shift*per*line*per*year.*Is*the*same*

frequency*expected*of*a*process*conducted*in*an*isolator?

Ref:&
Questions*and*Answers*on*Current*Good*Manufacturing*Practice*Regulations*|*Production*and*Process*Controls
https://www.fda.gov/drugs/guidancesTdrugs/questionsTandTanswersTcurrentTgoodTmanufacturingTpracticeT
regulationsTproductionTandTprocess#10

PDA*@*IPAT7*ADVANCED*GMP*WORKSHOP*2022
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• A*firm's*justification*for*the*frequency)of)media)fills)in)relation)to)shifts)should*be*risk*
based,*depending*on*the*type)of)operations)and*the*media)fill)study)design.*

• For*closed,)highly)automated)systems)run*on*multiple)shifts,*a*firm*with*a*rigorous
media*fill*design*may)be)justified)to*conduct*a*lower)number)of)total)media)fill*runs.*

• Such*a*program*can*be*appropriate*provided*that*it*still*ensures*performance*of*media*
fills*for*each*aseptic*processing*line*at*least*semi9annually.*

• The*2004*guidance*for*industry*on*Sterile'Drug'Products'Produced'by'Aseptic'
Processing states*that*"Activities*and*interventions*representative*of*each*shift,*and*shift*
changeover,*should*be*incorporated*into*the*design*of*the*semiQannual*qualification*
program."

• In*addition,*the*EU*Annex*1,*Manufacture'of'Sterile'Medicinal'Products,'states*that*
"Normally,*process*simulation*tests*should*be*repeated*twice*a*year*per*shift*and*
process."Ref:)

Questions*and*Answers*on*Current*Good*Manufacturing*Practice*Regulations*|*Production*and*Process*Controls
https://www.fda.gov/drugs/guidancesQdrugs/questionsQandQanswersQcurrentQgoodQmanufacturingQpracticeQregulationsQproductionQ
andQprocess#10

Response:
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Continued…
• Certain*modern*manufacturing*designs*(isolators*and*closed'vial filling)*afford*

isolation*of*the*aseptic*process*from*microbiological*contamination*risks*(e.g.,*
operators*and*surrounding*room*environment)*throughout*processing.*

• For*such*closed systems,*if*the*design of*the*processing*equipment*is*robust and*
the*extent*of*manual1manipulation1in*the*manufacturing*process*is*minimized,*a*
firm*can*consider*this*information*in*determining*its*media*fill*validation*approach.*

• For*example,*it*is*expected*that*a*conventional*aseptic*processing*line*that*operates*
on*two*shifts*be*evaluated*twice*per*year*per*shift*and*culminate*in*four*media*fills.*

• However,*for*aseptic*filling*conducted*in*an*isolator*over1two1shifts,*it*may*be*
justified*to*perform*fewer1than1four1media1fill1runs1per1year,*while*still*evaluating*
the*line*semi9annually to*ensure*a*continued1state1of1aseptic1process1control.*

• This*lower*total*number*of*media*fill*runs*would*be*based*on*sound1risk1rationale1
and*would*be*subject*to*re9evaluation if*contamination*issues*(e.g.,*product*nonR
sterility,*media*fill*failure,*any*problematic*environmental*trends)*occur.
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Isolator*Design:**
Turbulent)flow)

or)
Laminar)Flow

Media&Fill&Study&
Design1

A&case&study
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• Problem:)Low)level)of)Contamination
• Identification)of)organism:)Micrococcus

• Investigation:)Done)over)23)days
• Probable)Root)Cause:)Personnel)related

• CAPA:)Increased)frequency)of)decontamination,)concentration,)
time)&)training

• Repeat)observation:)……

Media)Fill)Study)Design))
A)case)study

Policy*for*
Isolators*in*the*
manufacture*
line*up?

Data*
Collection? Evaluation?

Cause*
Analysis*&*
Measurement

?*

Actions*
taken?
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CHAPTER*56:*
DRUG*QUALITY*ASSURANCE*

• How*does*the*process*used*for*media*fill*compare*to*the*

aseptic*filling*of*commercial*drug*products?*

• Does*the*firm*accurately*evaluate*the*production*operation*on*

a*routine*basis*(changes*over*time)*against*the*media*fill*

design?*

FOOD*AND*DRUG*ADMINISTRATION********PROGRAM*7356.002A*
COMPLIANCE*PROGRAM*GUIDANCE*MANUAL

AX1*8.19*Aseptic*operations*(including*APS)*

should*be*observed*on*a*regular*basis*by*

personnel*with*specific*expertise*in*aseptic*

processing*to*verify*the*correct*performance*of*

operations*including*operator*behaviour*in*the*

cleanroom*and*address*inappropriate*practices*

if*detected.

• Does*the*firm*have*detailed*procedures*that*describe*the*

media*fill*process,*including*frequency,*challenge*conditions,*

personnel*participation,*container*/*closures,*interventions,*

duration*of*fill,*reconciliation*of*vials,*acceptance*criteria,*

incubation,*examination*after*incubation,*actions*to*take*if*

positive*growth*is*found,*etc?
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Points*for*deep*dive

0

5

10

15

20

25

30

01
AJa
n

08
AJa
n

15
AJa
n

22
AJa
n

29
AJa
n

05
AF
eb

12
AF
eb

19
AF
eb

26
AF
eb

05
AM
ar

12
AM
ar

19
AM
ar

26
AM
ar

Trends'for'Background0Viable'Counts'
Limit:'50'CFU>'Alert0 35'CFU>'Action0 45'

CFU

P1AP2AP3



pda.org
AND

CONNECTING 
PEOPLE 

REGULATION®

COPYRIGHT*©*PDA*2022 Slide*#*34

Are$people$always$the$root$
cause$of$media$fill$

failures?

Krämer,$I.,$Federici,$M.,$Kaiser,$V.$and$Thiesen,$J.$(2016)$MediaFfill$
simulation$tests$in$manual$and$robotic$aseptic$preparation$of$

injection$solutions$in$syringes,$J"Oncol"Pharm"Pract.J22(2):195F204

An$example$
of$

Proof$of$concept

PDA*@*IPA97*ADVANCED*GMP*WORKSHOP*2022
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Policy'for'
Isolators'in'the'
manufacture'
line'up

Process'
mapped

Data'
collection'

Evaluation'of'
data

Cause'
Analysis'&'
Measurement'

Actions'for'
continuity
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PEOPLE:&
Training&

Qualification&
Gowning6

Certification Disinfectant6
(DI)6Q6Program

Facility6
Sanitization6
Program

Product,6
Equipment,6C&
C6Sterilization6
Program

Manufacturing6
&6Filling6
System6Q6
Program

CCI6Q6Program

AFV,6HEPA,6
Temp,6RH,6

Del.P Controls6
&6Q

EM&NVPC6&6
VPC6Controls

People&
Behaviour,6
Movement,6
Fatigue

Utility6Gases6Q6
&6Control6Pgm

Surfaces6of6
contact&

Direct/Indirect

Air6and6
Material6DI6
control

Filter,6Glove,6
Chamber6
Integrity

Filling*lines*
&*materials Interfaces*&*

Interventions

DC

CC

MC

DC

CC

MCWorst&Case

A"1:%9.32%The%effectiveness%of%the%aseptic%process%should%
be%determined%through%process'design,%adherence%to%the%
pharmaceutical'quality'system'and%process'controls,%
training,%and%evaluation'of'monitoring'data.
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MF*in*Isolators*********************

(Automation*&*

People)

• “Don’t&be&afraid,&but&don’t&be&overconfident&

that&AI&will&solve&everything.&Risks&from&

new&technology&will&be&different,&but&there&

will&still&be&risks.”J Rick*Friedman,*2019.*

• P.S: Today&AI&asks&us&human&beings&to&

prove&that&we&are&not&robots!!!

Final&Thoughts
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Many%more%opportunities..
….For%optimization!

Ivy%Louis
Member,%SAB,%PDA%Inc.
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