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Modute 1: lntroduction

- Types of biotogica[ products: recombinant proteln,

vaccine, blood product, advanced therapy medicina[

products (ATMPs) (o t tt.)

O Overview of production process, current

production technotogY

- GMP for biological products (o.d utl.)

- Quatity by design (o t!.)
- Biorisk management: Biosafety and biosecurity (o tlt.)

- Contamination control strategy (o'd lJlt.)

- Aseptic processing and steriLization (o tJU.)

- Cteaning, disinfection, decontamination and waste

management (o.d lJlJ.)

- Stability program and shelf-life determination (o tu')
- Overview of qual.ification and vatidation (o tu.)

l115UnULLa彰 /

n45o∩i側輌∩un

OO.ど

Modute 2: Drug substance manufacturing process

Cet[-based techno[ogy

- Cel.t substrate and expression construct (en tu.)

lliヽ日18Lta彫 /

И10∩ 5a」輌∩υn

0ご
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Иl劉 0∩旬n51N 35∩η5引nou5N siruru?YrTllt

O Characterization

o Seed lot and cetl bank system

r Master ce|,[ bank/working cetl bank

(MCBAVCB), Master seed/working seed

' Characterization

Upstream process (o tlt.)
o Cuttivation and muttiPtication

O Harvest and cetl disruPtion

Downstream process (o.d a:1.)

O Puriflcation

' C[ariflcation and concentration
t Tangentia[ flow fittration
! Co[umn chromatograPhY

ln-process control and process validation (o t:J.)

Highl.ighted production process

o MicrobiaLbased techno[ogy (o t!.)
O Egg-based ptatform: egg-based technology, in-

process controt and process validation (o ut.)

O ConventionaI vaccine: lnactivation for vaccine,

attenuation, adjuvanted bul.k, in-process

control and process validation (b ttt.)

O Bl.ood products: plasma fractionation and

purification, viraI inactivation and viraI

ctearance study (to tltt.)

o DNA/mRNA-based technologY and

miscettaneous (o.d flu.)

Module 3: Drug product manufacturing process

- Formutation and fitling (o lllt.)

O ExciPients

O Aseptic fitting

- Lyophilization (o t]J.)

- Container ctosure sYstem (o {il.)

- Finishing (o ?Jl't.)

- Visual. inspection, Packaging and labeting (o tll.)
- ln-process contro[ and process validation (o ut.)

υ55008し La3/

И10∩ 504何 ∩υn

b

Modu[e 4: Ptant Management υ5ヽ UnULLa彫/

Ⅵ50∩ ia』 n∩υn
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- FacilLity design (equipment and premises), utility

design, equipment and HVAC, regutation and

recommendations for biologicaI product

manufacturing facitities (tE tltt.)

- Good Distribution practice (o.d l,il.)

O Suppl.y chain consideration

o Cotd chain system

- Technotogy transfer (o ttJ.)

- Project management (o ttJ.)
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Overview

- Col.d chain system

- Biosafety practice, cteaning, HVAC

- Utitity monitoring, hazard control, emergency

manuaI

- Environmental monitorirrg, water samp[ing

」昴愉∩n5,∩ 5翻目∩υl,

aonu∩ n5olQnaoく

◎ζ

Drug substance: rrpstream processing

- Preparation and sterilization of bioreactor

- Growth promotion testing and Bl processing

- Upstream processing oPeration

- Harvest

」曇愉∩η5,∩ 5翻高∩un,
aonunn5創ηnaoく

O`

Drug substance: downstream processing

- Downstream processing operation

- Cotumn packing

- Chromatography

- Viral ctearance and viral removal

- SteriLization

」0怖∩n5,∩ 5£高∩υn,
3onu∩η、創ηnaoo

0に

Drug product

Forrnutation process de∨ etopment

LyophiuzatiOn prOcess

Sterlte nttratiOn and fltting

」0愉∩n5,∩ 5翻何∩υn,
anl■∩n5oJQnaoく

0ど

6



Packing, storage and shiPPing

- Packaging regu[ation

- Keeping regutation

- Shipment documentation and regulation

∩5創輌∩υl,

aanun35o」 ηnaOく

b

Others

- Production p[ant design

- GMP inspection

- Specific concern* (lMP , blood product, ATMPs)

- Emerqinq trends
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rlr'ff0fi o: Drug substance: upstream processing

- Preparation and sterilization of bioreactor

- GroMh promotion testing and Bl processing

- EnvironmentaI monitoring, water sampting

- Upstream processing oPeration

- Harvest
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研ら10覇 し:Drug substance:downstream processing
― Dollvnstream processing operation

― ⊂otumn packing

― Chromatography

… Virat ctearance and∨ irat remo∨ at

― Steritization

偽lo覇 話:Dru:prodここ1    ~
― Forrnutation process de∨ etopment

― Lyophitlzation process

― Sterite fittration and itting

rleda{i d: Packing, storage and shipping

- Packaging regutation

- Keeping regutation

- Shipment documentation and regulation
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1. Pharmaceutical Devetopment and ICH Q8

Overview

- This topic introduces the scope, purpose, and

regutatory context of pharmaceuticaI

development as out[ined in ICH QB (Part l). lt

covers the key components that must be

understood and documented during

development, inctuding components of the drug

product (drug substance and excipients), drug

product (formu[ation devetopment, overages,

physicochemical and biotogicaI properties,

manufacturing process devel.opment, container

ctosure system, microbiotogicaI attributes, and

compatibi[ity. The session a[so provides minima[

(traditional.) approach and compares with

enhanced Quality by Design (ObD) approach,

laying a foundation for a science- and risk-based

framework for product development.

u15unu b

2.lCH Q8 and Qua(ity by Design (QbD)

- The topic provides an exptanatlon of the

princip[es and structure of QbD as recommended

in ICH Q8 (Part ll). Learners wi[[ explore the

concepts of the Quality Target Product Profile

(QTPP), CriticaI Qua[ity Attributes (CQAs), CriticaI

MateriaI Attributes (CMAs), and CriticaI Process

υ558nu
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Parameters (CPPs). The roles of Design Space and

Control Strategy wil.[ also be emphasized. The

session explains how enhanced process

understanding through QbD leads to greater

regulatory flexibi[ity and supports lifecycl.e

management. Regulatory expectations from

agencies such as the FDA regarding QbD

implementation and submission formats (e.9., CTD

Section 3.2.P.D wil.[ also be discussed.

3. QbD Toots and Methodotogies

- This topic introduces too[s and techniques for

imp[ementing QbD in practice. Participants wi[[

learn about the design and analysis of

experiments using Design of Experiments (DoE)

approaches (e.g., factoriaI design, response

surface methodology), as wetl as practical use

cases in formulation and process devetopment.

Risk assessment tools such as Faiture Mode and

Effects Analysis (FMEA) and risk ranking matrices

wil,l be taught and applied to pharmaceuticat

contexts. The session also includes an overview

of Process AnalyticaI Technology (PAT), inctudlng

spectroscopic tools (e.g., NlR, Raman) and how

real-time data can be used to monitor and

controI process qua[ity.

u55onu olc:

4. Devetopment and Vatidation of

Manufacturing Processes

- Thls session focuses on how to develop a

robust manufacturing process based on scientific

understanding and QbD principtes. Learners wi[|.

examine the selection of appropriate unit

operations, the identiflcatlon and control of CPPs,

and strategies for optimizing and scating

processes. lt includes the principles and

regu[atory requirements for process validation,

incl.uding traditionaI vatidation, Continued Process

Verification (CPV), and how real-time data

υ558nu b



supports process consistency. Case studies wi[[

be used to demonstrate how enhanced process

knowtedge improves quality assurance, facititates

regutatory approvat, and enables continuous

improvement over the product lifecyc[e. The

session a[so introduces Continuous Manufacturing

(CM) as a modern atternative to batch processing,

covering its key benefits e.9., improved controt,

reduced variabi[ity, integration with PAT for rea!

time re[ease testing (RTRT), and unique

cha[lenqes in technotogy transfer and sca[e-up.

5. Scate-up and Post-approval Changes

Learners witl gain a practicat understanding of

how pharmaceutical processes are scaled from

l.aboratory to commerciaI production. The session

covers key considerations in scale-up, such as

equipment differences, materiaI variabitity, and

process robustness.

It al.so introduces the principles and practices of

technology transfer (TT)-the structured process

of transferring knowledge, processes, and

documentation between development and

manufacturing sites or functions. Learners witl.

explore TT p[anning, know[edge management,

risk identification, and documentation

requirements that ensure consistent product

quality during transfer activities. ln the context of

regutatory change management, the session

explains the SUPAC (Sca[e-Up and Post-Approval

Changes) guide[ines and retated gl.obal.

frameworla (e.g., ASEAN Variation Guidel.ines).

Learners witl categorize changes, assess their

impact on CriticaI Quality Attributes (CQAs), and

determine appropriate regulatory pathways.

Emphasis is placed on preparlng risk-based

justifications and documentation for regutatory

submissions foltowing post-approvaI changes.

υ15808 b



6. Analytical. Method Devetopment and Vatidatlonl

- This topic provides an overview of the principles

of anal.yticaI method development and validation

in pharmaceutical settings. Based on ICH Q2(R2)

and ICH Q14, the session covers key vaiidation

parameters inctuding specificity, accuracy,

precision, l.inearity, and robustness. Rather than

focusing on technical detai[, the session

emphasizes how anatytical methods support

pharmaceutical development and how to ensure

methods are fit for their intended use. The

concept of the analytical tifecycte and its

retevance to QbD and continuous improvement

wi|.[ atso be introduced.

υ5500U
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1. QbD Toots and Methodotogies 
I

DoE Softwore WorkshoPi 
I

- Learn basic and advanced functionatities of DoE 
I

software (e.g., Minitab, Design Expert). 
I

- Design and anatyze DoE experiments relevant tol

pharmaceuticaI processes (e.g., formulation

optimization).

- lnterpret data and draw conclusions about CPP-

CQA rel.ationshiPs.

Ri sk As se s sment Exe rci se s :

- Conduct Failure Mode and Effects Analysis

I 
tfufnl and other risk assessment toots on a

I simul.ated pharmaceuticaI process.

| - nppty Qualitative Risk Assessment (QRA)
I

I princiPl.es to prioritize risks.

l- DeveLop mitigation strate@

Workshop 0に



PAT Honds-on Session:

Work with various PAT toots (e.9., NIR

pectroscopy, Raman spectroscopy) in a simutated

Col.l.ect and anatyze PAT data in real-time.

- Devetop control strategies based on PAT data

Laboratory &

Workshop
. Conventional. Approach to Product

- Formu[ation and Processing

Pro∨ ide partiClpants NA/ith hands― on experience in

icaI product develoPment using

aditional. (non-QbD) approaches' Activities

nctude empiricaI formulation triats, basic process

t (e.g., mixing, granulation,

based on triat-and-error decision-

.ing, and container ctosure system setection'

is session emphasizes the conventionaI

nt mindset, without the use of

ausucal deJgn or nsk

LaboratorY &

Workshop
Enhanced (abD) Approach to Product

- FormuLation and Processing

Train participant to appty Qual.ity by Design (QbD

to the devetopment of pharmaceutical

ions and processes. Activities include

ifuing Critical. Qual.ity Attributes (CQAs) based

the Qual.ity Target Product Profite (QTPP),

rforming risk assessments to determine CriticaI

ial. Attributes (CMAs) and Critica[ Process

(CPPs), and using Design of

xperiments (DoE) and mu[tivariate too[s to

imize formulations and manufacturing

esses. Learners wi[|. also propose controI

rategies and explore the concept of design

robust process Performance.



1. Scate-up
- Anatyze case studies of successfut and

unsuccessful sca[e-up projects in the

pharmaceutica[ industry. Evaluate how variabitity

in critical process parameters (CPPs) and control

strategies affect product quality during sca[e-up'

ldentifiz key success factors and potential

challenges in transferring processes 3cross

manufacturing scates. Devetop risk mitigation

lstrateqies and understand the rote of knowledge

ltranrfer. in ensuring a smooth and comptiant

[echnol.osv transfer process.

Workshop ◎ζ

5. Process Vatidation
- Conduct simu[ated process val.idation studies for

;etected unit operations (e.9., btending,

granutation). Ana[yze process data to verify

consistency and robustness, and evatuate

outcomes against pre-defined acceptance criteria'

Develop va[idation documentation, inc[uding

protocols and summary reports, with an emphasis

on scientific justification and process

understanding, as expected under a quality-by-

besien (ObD) framework.

'#orkshop Oζ

i. Transtating Devel'opment Data into a CTD

$odute Summary

- Train participants to ana[yze, interpret, and

organize pharmaceuticaI devetopment data-
covering formulation rationa[e, process

deve|.opment, and risk assessments-and

trans[ate this information into a regulatory-

comptiant summary fottowing the Common

Technical. Document (CTD) Module e.g. 3'2'P'2

format or ACTD. Emphasis is placed on aligning

documentation with ICH Q8 principles and Thai

FDA expectations, focusing on ctarity, scientific

iustiflcation, and requlatory relevance.

'#orkshop b

7.Post― approvat Changes

三ngage in a sirrlutated case study in∨ ot∨ lng a

proposed post― appro∨at change to a    _

Workshop b



)harmaceuticaI product. Perform a risk assessment

:o evatuate the potential impact of the change on

:roduct qua[ity, safety, and efficacy. Develop a

'egulatory submission strategy in line with ICH

l8/Q9lQt0 principles and reievant Thal FDA or

nternationat guidetines (e.9., ASEAN variation

quideline or SUPAC). Emphasis is placed on

;cientific justification, risk-based declsion-making,

and requtatory comp[iance
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of QbD PrinciPtes in

- Develop a formu[ation for a speciflc medication

using Quality by Design (ObD) prlnciples learned

during the course.

- Conduct experiments to optimize critical quatity

attributes (CQAs) using Design of Experiments

(DoE) methodologY.

- Document the process, results, and conclusions

drawn from the optimization process'

- Analyze the impact of QbD implementation on

trifioun'ir "uo
drTur
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Dosage Form Design and Devetopment:

- Devetop formutations for various dosage forms'

considering factors such as drug so[ubitity,

stabil.ity, and bioavail.abll.ity.

- Conduct pre-formu[ation studies to gather data

on the physical and chemical properties of the

drug and exciPients.

- Perform compatibility and retated studies to

ensure the drug and excipients are stabte and

effective in the designed dosage form'

- Optimize the formutation and process

ameters to achieve desite{ guelIy :l!!!y!gs'
lririoun'ir ruo

cirTill
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Method Val.idation and quatification:

Method volidotion

- Choose an analytica[ method used in

pharmaceuticaI testing that requires vatidation'

such as HPLC or UV-Visible spectroscopy'

- Develop a validation protoco[ out[ining the

va[idation parameters, acceptance criteria, and

experimentaI Procedures.

- Perform validation studies to evaluate the



method's performance, inctuding accuracy,

precision, specificity, Linearity, and robustness.

- Anatyze va[idation data and assess the

method's capabi[ity to provide retiable and

accurate resutts.

- Prepare a comprehensive vatidation report

summarizing a[[ va[idation activities and

outcomes, including any deviations and

corrective actions taken.

Quotftcotion of Equipment, Focilities, ond

Ano lyti ca I I n st r u m e nts :

- ldentify criticaI equipment, facilities, and

analytical. instruments used in pharmaceuticaI

manufacturing processes and testing.

- Devetop qualification protocols for these

equipment, facitities, and analyticaI instruments,

including instatlation qualification (lQ),

operationaI quatification (OQ), and performance

qualification (PQ).

- Execute the qualiflcation studies according to

the protoco[s, ensuring that the equipment,

facilities, and analyticaI instruments meet

predeflned accePtance criteria.

- Document the qualification process and resutts

in quatification reports, providing evidence of

I compliance with reguLatory requirements andt'
I industry standards.

Process vatidation:

- Sel.ect a drug product from your setting's

portfol.io that requires process validation.

- Design and execute a validation protocol based

on the principles learned in the course.

- Perform validation studies for key manufacturing

processes (e.g., blending, granulation) and

analyze the resutts.

- Prepare validation reports and documentatM
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as per regulatory requirements (e.g., FDA

guideIines).

Risk Assessment and Mitigation Strategies:

- ldentify a process or aspect of pharmaceutical

production prone to risks (e.g., raw materiaI

sourcing, manufacturing equipment).

- Conduct a comprehensive risk assessment using

methodotogies [earned in the course, such as

Faiture Mode and Effects Anatysis (FMEA.

- Develop mitigation strategies and control ptans

to address identified risks.

- lmplement the strategies and assess their

effectiveness in minimizinq risk.
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Scate-Up Study for Manufacturing Process:

- Choose a manufacturing process in your setting

that requires scate-up from taboratory to

commerciaI production.

- P[an and execute a scale-up study, considering

factors such as equipment capacity, process

parameters, and product qua[ity.

- Monitor the scaled-up process closety and

document any chattenges or deviations

encountered.

- Evaluate the success of the scate-up by

comparing product quatity and process efficiency

between laboratory and commercial scales.
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Post-Approval Changes Assessment:

- Setect a pharmaceutical product that has

undergone post-approva[ changes or requires a

change in manufacturing processes.

- Assess the impact of proposed changes on

product quatity and regutatory comptiance.

- Conduct a risk assessment to identify potential

risks associated with the changes.

- Prepare a regulatory submission fotlowing

SUPAC guidelines, including documentation and

iustification for the proposed chanqes.
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mptementation of Process Anatyticat

l-echnology (PAT):

- lntegrate Process Ana[ytical Technology (PAT)

tools into a specific manufacturing process in

your setting.

- Evaluate the effectiveness of PAT in reat-time

monitoring and control of criticaI process

parameters.

- Ana[yze PAT data to identify trends and

deviations, and adjust process parameters

according[y.

- Assess the impact of PAT implementation on

product quality and process efficiency.
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Continuous lmprovement lnitiative:

- lnitiate a continuous improvement project

focused on enhancing a specific aspect of

pharmaceuticaI development or manufacturing.

- Use tools and methodologies learned in the

course, such as Lean Six Sigma or Quatity

lmprovement Techniques.

- Gather data, anatyze processes, and identify

opportunities for imProvement.

- lmplement changes and monitor their impact on

productivity, quatity, and cost-effectiveness.
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oen.o Textbooks and Guide|.ines:

o6n.o.o. ICH Q8 (R2) Pharmaceutical Development

om.o.[o. Schl.indwein, W. S.; Gibson, M. Pharmaceutical Quality by Design: A Practical

Approach;Wi[ey, 2018.

o6n.o.m Beg, S.; Hasnain, M. S. Pharmaceutical Qual,ity by Design: Princip[es and

Applications; Academic Press, 2019.
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o6n.o.d. Jameet, F.; Hershenson, S.; Khan, M. A.; Martin-Moe, S. Quality by Design for

Biopharmaceuticat Drug Product Development; springer New York, 2015.

oen.o.d. Rama[inagm et al.. (2021). nisk assessment and design space consideration in

anal.ytical quality by design (pp. 167-189),202I. Academic Press.

oen.o.b. ICH Q9(R1)Quality Risk Man.-rgement

oen.o.s'rr. ICH Q10 Pharmaceutical Quatity System

oen.o.d ICH Q2(R2)

oen.o.c( ICH Q14

om.lo. JournaI Artictes and Pub[ications:

om.Lo.o Helena et at. "Quatity by Design in Pharmaceutical Manufacturing: a

systematic review of current status, challenges and future perspectives." European journaI of

pharmaceutics and biopharmaceutics Q0l9).

oen.lcr.le Yu, et a[. Understanding Pharmaceutical Quality by Design. The AAPS

Journal, 1,6 (4),771-783 Q014).

oen.lo.en Karia et al. QO24). Critical. Review of Risk Assessment Toots in

pharmaceutical. Quality by Design. lndian Journal of Pharmaceutical Education and Research,

58(4s), s1 145-s1 t55 Q02q.

om.to.d Kov6cs, et al.. Qual.ity-by-design in pharmaceutica[ development: From

current perspectives to practical. appl.ications. Acta Pharmaceutica, 7L (4), 497'526 Q02l)'

om.b.d Neugebauer et a[. Process anal.ytical technotogy in Downstream-Processing

of Drug Substances- A review. lnternational Journal of Pharmaceutics, 1244t2 Q02q-

oen.ls.b US FDA, SUPAC-IR: lmmediate-Re[ease Sol.id Oral. Dosage Forms: Sca[e-Up

and post-Approvat Changes: Chemistry, Manufacturing and Controts, ln Vitro Dissolution

Testing, and ln Vivo Bioequiva[ence Docurnentation (1995)

oen.to.s,J US-FDA SUpAC-MR: Modified Retease Solid Oral. Dosage Forms Scate-Up and

postapprovaI Changes: Chemistry, Manufacturing, and Controls; ln Vitro Dissolution Testing

and ln Vivo Bioequivalence Documentation (1997)

om.b.d us-FDA SUPAC: Manufacturing Equipment Addendum (2014)

oen.b.c( ASEAN Variation Guideline for Pharmaceutical Products

oen.m. On[ine Resources and Databases:

om.m.o. FDA

om.en.b. EMA

o)6n.6n.6n. ICH Guidel.ines Database - ICH Guidetines



へ

）
　

・
　

一

・
・
　

・　
　
●

c)6n.6n.6n n0{u1

om,d ProfessionaI Organizations and Conferences:

osn.d.o. lnternationaI Society for PharmaceuticaI Engineering (ISPE)

om.d.b. American Association of PharmaceuticaI Scientists (AAPS)

oen.d.en. ParenteraI Drug Association (PDA)

osn.d.d. Annual Qua[ity by Design (QbD) Conferences and Workshops
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