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WHAT to train HOW to train

Definition of Definition of
Training CONTENT Training METHOD
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WHAT to train — Pitfalls

Tasks
Preparation activities 89
Filling Line SETUP 160
Filling Line OPERATIONS 72
Filling Line INTERVENTIONS 108
Formulation MIXING 112
Formulation FILTRATION 88
Total 629




PDA PDA Aseptic Processing of Biopharmaceuticals Conference 2024

&
WHAT to train — Pitfalls

1 Omission of essential training content

2 Wrong training focus

X |
|

3 Misalignment of training, SOPs and oversight
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WHAT to train — Pitfalls

Training Content Training Content
Definition Justification

Principle-based Process-related

Fundamental knowledge Process- / Equipment- —
Knowledge : : o I
on aseptic processing specific knowledge
. Cleanroom behavior Specific process —_—
Behavior & Aseptic techniques handling X
. General risk Specific risk
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HOW to train — Pitfalls

1 VR realism is not strong enough

2 Feedback in VR is inaccurate

L ;

VR modules are not configurable
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Training-design Is
resource-
Intensive, time-
consuming and
error-prone.




WHAT to train Towards a more

data-driven

Definition of Y
Training CONTENT dpproac
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WHAT to train: Frame-by-Frame Approach

Standardized Data-Collection

202 208, 202 208, SME reviews .I :

Proces

Regulatory
surveillance data
s

Deviation data Frame
Library
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WHAT to train: Frame-by-Frame Approach

Standardized Data-Collection

FDA 483

~
N
Regulatory ‘.'

In ional i
spectiona surveillance data
() DS E All O[]
Proces
- - d S
Deviation data Frame
Library
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WHAT to train: Frame-by-Frame Approach

Standardized Data-Collection

Regulatory

surveillance data

Proces
QA oversight data, o S
process simulation Deviation data Frame

Library
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“Process Frames” = micro steps in manufacturing

Insert filling —i P | Description | Insert right gloved
needle in empty T o hand in isolator
vial glove

FAINS-GLIL-32

Description | Place covered
filling needle in
filling needle
holder

F-FL23-PLVI-NH-1

Make sterile
connection

F-SC3-FN-VI-3

CONNECTING
UL pda.org
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The Process Frame
Library is a central
database containing
detailed information
on thousands of unit
operations and
process steps.
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WHAT to train: Frame-by-Frame Approach

Standardized Data-Collection

2% 209 208, 20, SME reviews

=

FDA 483
Inspectional
Opbserva |n

. Process

QA overS|ght da_ta, Deviation data Frame
process simulation .

Library

Regulatory
surveillance data

19

Process Modeling

Risk Profiling

Knowledge Management

Training content

CONNECTING

PEOPLE

SCIENGE~»
REGULATION®

pda.org



PDA PDA Aseptic Processing of Biopharmaceuticals Conference 2024

nnnnnnnnnnnnnnnnnnnnnnnn

WHAT to train: Frame-by-Frame Approach

Standardized Data-Collection Definition of training content
2% 209 208, 20, SME reviews

FDA 483
Inspectional
Opbserva |n

. Process

QA overS|ght da_ta, Deviation data Frame
process simulation .

Library

]

Regulatory
surveillance data
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Remove vial jam

-
0] B Vijor (20.42
M Critical (42-65)
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(P%EPTI‘_NE Slide presented at the 2024 PDA /FDA joint regulatory conference in Washington, DC
SCIENGE™ “Fast-Track to Robust Manufacturing: Case-Study from Frame-by-Frame Process

REGULATION' Modelling” | Presenters: Jeff Gensler, Kindeva & Sebastian Scheler, Innerspace
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WHAT to train: Frame-by-Frame Approach
Example: Insert gloved hands in isolator gloves

Frame risk Factor

Insert gloved hand into GP'

Inspect Integrity of solator glove
Turn off turntable

Take forceps

Remove vial of concern with forceps
Drop vial into bin

Remove surrounding vials

Place forceps on holder

Inspect integrity of isolator glove

Clear vial jam

Insert gloved hand into GP

Inspect integrity of isolator glove
Take forceps

Remove jammed stopper with forceps

Clear stopper

Drop stopper on isolator floor Jam
Place forceps on holder T
Inspect integrity of isolator glove :
. Taking outgloved hands from isolator gloves ~Jiim—5=_ |
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“2 WHAT to train: Frame-by-Frame Approach
Example: Gowning for grade B

E

3

2

Frame Risk Factor
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“E7 WHAT to train: Frame-by-Frame Approach
Example: Gowning for grade B

E

a3 8

2

Frame Risk Factor
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WHAT to train: Frame-by-Frame Approach
Example: Gowning for grade B

3 3 3 g

Frame Risk Factor
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HOW to train Using more

advanced

Definition of hoolo
Training CONTENT technologies
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S2 HOW to train

Using more advanced technologies

IMMERSION
Technical capabilities
& physics of the
VR system

Field-of-view,
graphical resolution,
degrees of freedom,

latency of head tracking

Mainly depended on
VR Hardware
capabilities

Slater (2003)
Slater & Sanchez-Vives (2016)

27
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N HOW to train - Using more advanced technologies

Increased immersion through better hardware

IMMERSION
Technical capabilities
& physics of the
VR system

Field-of-view,
graphical resolution,
degrees of freedom,

latency of head tracking

Mainly depended on
VR Hardware
capabilities

Slater (2003)
Slater & Sanchez-Vives (2016)

sy Y

o s
N q”»‘ P
VR Project by NASA (1989)

HTC Vive Pro with lighthouse tracking

Meta Quest 3 withinside-out tracking

28
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HOW to train - Using more advanced technologies
Increased presence and ecological validity

ECOLOGICAL
VALIDITY

Realism of user
response/behavior in VR

)
Xy 24

Simulation quality of
environment & processes,
physics, microbiology,
scenarios

Mainly depended on
VR Simulator

components

Paljic (2017)
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HOW to train - Using more advanced technologies
Advanced tracking for better feedback accuracy
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Streamlining Aseptic Operator Training

Agenda

1 Pitfalls for effective Aseptic Operator Training

2 Overcoming pitfalls through technology

3 Case-Study 1. From FDA Warning Letter to Success (Bora Pharmaceuticals)

5 Learnings and recommendations
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B Case-Study 1: From FDA Warning Letter
to Success (Bora Pharmaceuticals)

.......

From FDA Warning Letter to Success:

Transforming a Culture Through Training

\ Nick Droste, Hannah Chang, Jake Hughes

Challenge(s)

2024.10.17

Challenges to the workforce

« Lack of access to aseptic
training environments

* Task complexity

* Process changes

» New Equipment

* New and inexperienced
workforce

« Trainer availability

« Time to be gown certified

+ Changing old behaviors

Challenges to the site and our
customers
* Unknown capabilities
« Variable performance
* Managing high volumes of
change

...Your procedures did not
strictly instruct personnel to

not disrupt the path of
unidirectional air flow during
sterile manufacturing

CONNECTING

PEOPLE

SCIENGE~»
REGULATION®

Droste, Chang, Hughes (2024): PDA-Webinar: From FDA Warning
Letter to Success: Transforming a Culture Through Training
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Case-Study 1: From FDA Warning Letter
to Success (Bora Pharmaceuticals)

Satisfying our Customers and Their Patients

GOWNING CERTIFICATION TIMELINE

Production Rate Percent Increase From Baseline By Quarter

Awareness

Reduced Time From 180+ Days to 90 Days 1209 T
106%
Tasks 14 Days 28 Days 42 Days 56 Days 70 Days 90 Days 100%
* Operational Excellence Initiatives
809 * VR Implementation

66%

. . ing Upgr
60% * Visu or or!
.on 5
40% e + Cuicio
« ety ation
...... 20% 3 ;
Qualification 8%
+ OEU Cerfification Program
0%
. I 2023-Q2 2023-Q3 2023-Q4 2024-Q1 2024-Q2 2024-Q3 2024-Q4
-20% 27%
Gown Qualification IIIII III (
40%

(P%EPT[JE Droste, Chang, Hughes (2024): PDA-Webinar: From FDA Warning

SCIENC S Letter to Success: Transforming a Culture Through Training
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2 Overcoming pitfalls through technology

Case-Study 2: Advanced blended learning (Moderna, Kindeva)

Learnings and recommendations

CONNECTING

PEOPLE pda.org

SCIENGE
REGULATION




. . . . 38
PDA PDA Aseptic Processing of Biopharmaceuticals Conference 2024

nnnnnnnnnnnnnnnnnnnnnnnn

Case-Study 2: Advanced blended learning (Moderna, Kindeva)

)

Generic Training Content
based on Virtual Reality

Specific Training Content Y}

based on advanced Process Simulations

for effective Training/Assessment for fundamentals

of aseptic manufacturing

for effective Training for aseptic Interventions
in fill-finish areas

i Approach the vial
Jnest from bottom o
and right'corner

CONNECTING

PEOPLE
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Case-Study 2: Advanced blended learning (Moderna, Kindeva)

Frame Risk Fe

Principle-based Training

Process-specific Training
PEOPLE

SCIENCE pd a.org
REGULATION®

CONNECTING




Crystal M1 Closed Vial Filling
Vial Filling and Sealing

Training Video

Wrong / Right process execution

Moderna, Norwood Facility

Based on Frame-by-Frame Risk Profiling



Crystal M1 Closed Vial Filling
Vial Filling and Sealing

Training Video

Wrong / Right process execution

Moderna, Norwood Facility

Based on Frame-by-Frame Risk Profiling
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Case-Study 2: Advanced blended
learning (Moderna, Kindeva)

[ QA-oversight & 1 { Process- }

Monitoring J specific risk

Process Errors in Product
SOP . . o
execution manufacturing contamination
r Y
h 4
Training & W
Qualification J
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Case-Study 2: Advanced blended
learning (Moderna, Kindeva)

Standardized Data-Collection

2% 209 208, 20, SME reviews

R

Al-generated
documents

FDA 483
Inspectional
Observation

. Process

G overS|ght da.ta, Deviation data Frame
process simulation .

Library

Regulatory
surveillance data
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Auto-generated documents
with Process Frame Library

Hazard scenarios

Grabbing the wrong needle protection

Touching tip of forceps with hand

Tip of forceps touching isolator

Touching tip of forceps with hand

Damaging tip of filling needle with forceps

CONNECTING

PEOPLE

SCIENCE~
REGULATION®

o
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Frame Work Instruction

Needle protections must be removed going
from left (needle 8) to right (needle 1)
Keep left hand near glove port

Approach needle 8 with forceps in right
hand from right side under needle holder
Grasp needle protection 8 with tip of
forceps

Don’t grasp tip of filling needle



WRPE video QRM report

Process flow chart Risk profile
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7.2 OPERATOR A: REMOVE NEEDLE PROTECTION FROM NEEDLE 8
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: e, 1

protection from needle 8 —_— e
. 4 be Damaging tp of fiing needle 15 pocument observation (1

(needie B) 1o righ 1)
prolaction § with frceps & KeeP lefthand near glove port

. . 1 sde U
Grasp bottom of needle protection with o e under neecle holder OB Grabbing o - o
. forceps protection
forceps * Don't gase 9 of g nedie
N Partially pull-down « Use forceps Touching tip of forceps Document observation o
Partially pull down needle 2 foroows sraght down ) i
N . - Don't fully remove = Don't fully remove needle protection or needle might jump O ERRORS ik Push back filling needle B
protection with forceps srobbons out Fiognood upg o reachoverrorvpand
‘document ot
¢ Grasp middle offr;fce:ll;i protection with N k8 el |« e s 4o Sootfoceps | D Damagg tp of e nesde (B oocmentobservaton
Pull off needle Needie protection falling " Pick up needie protection
protection with forceps = Use forceps to fully remove needle protection down
Pull off needle protection with forceps - et 2 e oy o P
P p o : iy Nood prtecion 003 5 oumentcoseraton 1
« Withdraw forceps from left to right passing under covered fotng =
Collect needle protection in left hand rcecion et hand + Bt T80 ucovered esde o [ e
P - fasmeell + Keap lat hand near glove port e - M
uncovered needle : de holder ) TM”::‘&I’:“M “p; Document observation o
60
RISK PROFILE
:
/71 1
1 N - - -
20-. 033 92> LX) = % . ok 3 5 A\ e ;.. ° RISK ANALYSIS
0299 ese XX (XY eso s XX [ XY ess ° o\
=
=
= | L L) L L) L L) L T Ll L L L L L) L L) L 1 1 L)
- © - © - © - © - © - © - © - © - © - © -
- L o~ ~N L ~© < < w w © © ~ ~ © © o o 2

CONNECTING

SciehoE= pda.org

REGULATION®




Process flow cha

MCG

Risk profile

7.2 OPERATOR A: REMOVE NEEDLE PROTECTION FROM NEEDLE 8

¥ OVERSIGHT GUIDELINE
7 2 Operator A: Remove needle 2 vee WORK INSTRUCTION - PROCESS TASK (35/37)
| ] L3 EXECUTION OBSERVATION MITIGATION
protection from needle 8
(et 2y o gt (rendia ) o fom e i oreapa, 119 7% [ Document observation
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R N g ©8PS . Approach needle 8 with forceps In right hand from right side
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Grasp bottom of needle protection with ; under needia holder Grabbing the wrongnesdie (o eecte protection 8
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forceps * Dot grasp  ofling nesdle
- Py Pk oun i * Use forceps 1o pul nesdle protecton halfway down going Touching tp offorceps Document observation
Partially pull down needle fesd st down o
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f protection with forceps  » Don't grasp tip of filling needie NOERRORS  with forceps
orceps
Pulloff needie Needie protecton faling B
protection with forceps  * Use forceps to fully remove needle protection down PRk ncadie polecsion
; . 4 “ont toueh * Pull needio protection sraght Gown o
Pull off needle protection with forceps Uncovered noedie(s)  + Dl iouch uncoversd needie(s) wh nesde protsction ™S et Lrctecion touching A
with needle protection filling noodie 8 Document obeervasion
+ Witidrow forceps fom I 1 ight passiog under covered
o . i Needis protection falling [ e
. . ollect needle down S Tt pac
A = Don't TBO uncovered needie
Collect needle protection in left hand 5 Prolectioninlefihand 2207 A0 e eree
=Domt 180, « Pass needle protection with forceps to left hand going over  *© =FRO%%
Uncovered needie P Toueting o cvereacting Document observaton
= DY bifor nowdia protection carde et kit
40+
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-
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Process flow chart MCG Risk profile

.......................... T
7.2 OPERATOR A: REMOVE NEEDLE PROTECTION FROM NEEDLE 8

WRPE video QRM report
. ) L

7 2 Operator A: Remove needle é e
" protection from needle 8 e
1)
| . - 4 s S glove port o
Grasp bottom of needle protection with 1 undc nesdie o

holder
* Grasp needie protection 8 with tp of forceps

| forceps

Partially pull down needle
protection with forceps

Grasp middle of needle protection with forceps LT
| forceps
|
Pull off needle protection with forceps vodmons
|
I winges covered
Collect needle protection in left hand B Proteckn 1 b Em“""""""""""" oS
| uncovered needie Smarbigend
60+
T e }
20-. 993 922 LR 2
83 039 o
0009 XX} XY XYY YY) ess YY) ess ess 2 !
0 T Ll 1 1 L Ll 1 1 1 1 L 1 1 1 i 1 1 1 1 1 1
- © = © - © = © = © = © = © - © - © - © =
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Operator A: Remove needle
protection from needle 8

7.2

Grasp bottom of needle protection with
forceps

Partially pull down needle
protection with forceps

Grasp middle of needle protection with
forceps

Pull off needle protection with forceps

Collect needle protection in left hand

60

7.2 OPERATOR A: REMOVE NEEDLE PROTECTION FROM NEEDLE 8

:

»

@

vee

Grasp bottom of needie
protection 8 with forceps
- Don't start with
needle protection 1

Partially pull-cown
needie protection with

forceps
- Don't fully remove
ion

Grasp middie of needle
protection with forceps.

Pull off needle
protection with forceps
- Don't touch
uncovered needie(s)
with needle protection

Collect needle
protection in left hand
-Don't T&O
uncovered needie

WORK INSTRUCTION - PROCESS TASK (35/37)

« Needle protections must be removed going from left
(needie ) to right (needle 1)

+ Keep laft hand near glove port

« Approach needle & with forceps In right hand from right side
under needie holder

* Grasp needie protection & with t of forceps

* Use forceps to pull needle protection halfway down going

straight down

+ Don't fuly remove needie protection or needle might jump
out

* Grasp middle of needle prolection with tip of forceps
* Don't grasp tp of fillng needie

* Use forceps to fully remove needle protection
* Pull needie protection straight down
* Don't touch uncovered needie(s) with needie protection

 Withdraw forceps from left to right passing under covered
needies

* Don't T&O uncovered needie

* Keep left hand near glove port

+ Pass needie protection with forceps to left hand going over
holder

+ Don't transfer needie protection under needie holder

EXECUTION

O ERRORS

o ERRORS

N ERRORS

O ERRORS

O ERRORS

OVERSIGHT GUIDELINE

OBSERVATION MTIGATION

Damaging tip of filing needie

i . Document observaton

Gratong the wrung nescle o6 pasks peokeetion

Touching tip of forceps £ Document observation

Push back filing needie
reach over from top and
document observation

Filling needle jumping out

Damaging tip of filling needle |

—— Document observaion

Neede prtecion aling Pk up neede protecton

Needle protection touching

filing noodie 8 5 Document observation

Needie protection falling
- Pick up needle protection

Touching of overreaching |

el Srdboureih Document observation

I EEEEEEEEEEEEEERERE] o
Risk reduction

= i B T o »
Micor vz n
pr— " A
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Process flow chart MCG

PERAT REMOVE NEEDLE PROTECT
7 2 Operator A: Remove needle WORK INSTRUCTION
" protection from needle 8
Grasp bottom of needle protection with s
forceps
Partially pull down needle
protection with forceps 2
Grasp middle of needle protection with
forceps
Pull off needle protection with forceps vered needie(s
needle protection
Collect needle protection in left hand
’
60
40+
20-. i3 922 L2 e NALYSH
0 T L B T T T Ll T T T T T L] 1 LI T L T 1 ] T T
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Process flow chart MCG Risk profile WRPE video QRM report

o |
7.2 OPERATOR A: REMOVE NEEDLE PROTECTION FROM NEEDLE 8 - R = dl t t' |
w R e ! eMmoVve needlie protection
7 2 Operator A: Remove needle H vee WORK INSTRUCTION - PROCESS TASK (35/37) 3
; g
protection from needle 8 o P benerpe
« Neadie protections must be removed golng fom ke Damaging p o g nescie |8
crasp botamofnwodie (38 8110 g (noedie 1) g, 2 "% [55] Document observaton
[ 1 Prlacion i acaps L L0 e rape n ight han from rhtsde
} ) oot prcach nesdls 8 wih forceps In m g
Grasp bottom offgreceedplg protection with el el e SRS G w98 G peade prtecions
o
|
| " ”“‘"“V;:Im"mm * Use forceps to pull needle protection halfway down going Touching tip of forceps 8 Document observation
oo swaght own. 5
Pam?!égﬂ‘vgﬁr]v?o?ce: dsle B s iy s 'D\‘}‘:‘“h“YmmmWWWWWWWNWP NoeRRORS Push back filing needie
o F
[ P P Protection iling noedle jumping out feech over fom op and
! Grasp middle of needle protection with 3| Gaspmide ol peeds + Graep e o paacke oo i 9o rcepe 5 Domagig t o g neede [ 01 g ctmorvation
forceps protecton wit forceps. = Dan' grasp tp of fling needie NoEmons with forceps
|
[ e o Pecnig Pik p nesdeprotecton
2 7 4 -Don't touch * Pull needle protection siraight down
: Pull off needle protection with forceps incovrednecdits) - ond neede protection  MOETRE ewsescection ot B pcmontcseraton
* Withdraw for from left 1o right passing under red
l . . Collect needie _3‘0"’“"1;:0 S mi S = m"’""’m""""'"" 1 Pick up needle protection
Collect needle protection in left hand 5 Polecioniiehand | (0o o han nowr gove pot -
bbbl -Pns%ns&?&mmmhlmmmmmndmum I,i".f;',".ﬁﬂ 0:::;;“0"9 N
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WRPE video QRM report

Process flow chart Risk profile
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7.2 OPERATOR A: REMOVE NEEDLE PROTECTION FROM NEEDLE 8
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Partially pull down needle 2 foroows sraght down ) i
N . - Don't fully remove = Don't fully remove needle protection or needle might jump O ERRORS ik Push back filling needle B
protection with forceps srobbons out Fiognood upg o reachoverrorvpand
‘document ot
¢ Grasp middle offr;fce:ll;i protection with N k8 el |« e s 4o Sootfoceps | D Damagg tp of e nesde (B oocmentobservaton
Pull off needle Needie protection falling " Pick up needie protection
protection with forceps = Use forceps to fully remove needle protection down
Pull off needle protection with forceps - et 2 e oy o P
P p o : iy Nood prtecion 003 5 oumentcoseraton 1
« Withdraw forceps from left to right passing under covered fotng =
Collect needle protection in left hand rcecion et hand + Bt T80 ucovered esde o [ e
P - fasmeell + Keap lat hand near glove port e - M
uncovered needle : de holder ) TM”::‘&I’:“M “p; Document observation o
60
RISK PROFILE
:
/71 1
1 N - - -
20-. 033 92> LX) = % . ok 3 5 A\ e ;.. ° RISK ANALYSIS
0299 ese XX (XY eso s XX [ XY ess ° o\
=
=
= | L L) L L) L L) L T Ll L L L L L) L L) L 1 1 L)
- © - © - © - © - © - © - © - © - © - © -
- L o~ ~N L ~© < < w w © © ~ ~ © © o o 2

CONNECTING

SciehoE= pda.org

REGULATION®




. . : . 52
PDA PDA Aseptic Processing of Biopharmaceuticals Conference 2024

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ —

Streamlining Aseptic Operator Training
Agenda

1 Pitfalls for effective Aseptic Operator Training

2 QOvercoming pitfalls through technology

5 Learnings and recommendations
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Streamlining Aseptic Operator Training
Learnings and recommendations

1 Definition of Training Content: The more data-driven the justification of
the training content, the less risk of pitfalls
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S
WHAT to train — Avoid Pitfalls

Making sure that the essential
1 . -y
training content is included

2 Right training focus for the right people

X |
|

3 Full alignment of training, SOPs and oversight
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PDA PDA Aseptic Processing of Biopharmaceuticals Conference 2024 %
Streamlining Aseptic Operator Training
Learnings and recommendations

Definition of Training Content: The more data-driven the justification of
the training content, the less risk of pitfalls

Definition of Training Method: The more targeted the training
methods we use, the lower the risk of pitfalls.
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HOW to train — Avoid Pitfalls

1 Strong VR realism as key effectiveness criteria

Measurable VR functionalities
for accurate feedback

Configurable VR modules for adjusted training
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NS>%

Streamlining Aseptic Operator Training
Learnings and recommendations

Definition of Training Content: The more data-driven the justification of
1 . ) :
the training content, the less risk of pitfalls

5 Definition of Training Method: The more targeted the training
methods we use, the lower the risk of pitfalls.

3 Effectiveness-Check: Examine the quality of learning objectives
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PDA Aseptic Processing of Biopharmaceuticals Conference 2024

How to improve a training objectives?
Example Environmental Monitoring

Learning objective example:
“Understand and being able to correctly execute
personnel monitoring SOP/procedure.”

3

Learning objective example:

“Understand principles and risks of personnel monitoring
and being able to correctly execute personnel monitoring
SOP/procedure.”

58
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How to improve a training objectives?

Example Environmental Monitoring

Learning objective example:

“Understand principles and the five most important errors
within our personnel monitoring SOP/procedure and
demonstrate how to execute it correctly.”
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How to improve a training objectives?
Example Environmental Monitoring

Learning objectives:
« Can explain “why” personnel monitoring is important for protecting the
product.
« Can demonstrate how to avoid the five most important errors while
executing our personnel monitoring SOP.
« Can identify the five most important errors and where they can
happen in our process.
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