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Most pharmaceutical shortages are mainly due to quality Issues.

Reluctance to invest in quality management systems for mature
products.

Regulatory authorities and pharma/biopharma sector
conservative = tedious and costly approval processes

Future pharmaceuticals based on complex molecules -
increased complexity of manufacturing processes and Quality
Control (QC) methods

Current situations related to COVID-19 further emphasized the
importance of this work
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Raw material QC

Out of spec raw materials can lead to delays
In-process QC

Processes operated on the risk
management principle (batch performed
and release after QC results ready).

Release QC

Out of spec, leading to product quarantine
and manufacturing investigation etc.

Currently, in-process data is not fully utilized in
the release QC method. Linkages between
process control and QC release are not fully
established.

How can we improve the current
control strategy?
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In process QC
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Release QC

Critical Raw Materials
Amidite identification

Solid support loading

Water content analysis

Synthesis & processing
Instrumentation qualification
Trityl verification

QC Analysis
MALDI-TOF MS

HPLC

QC Quantification
UVv260,

UV Ratios for dye-label
Purity verification
HPLC-MS/UV

Release testing
HPLC-MS several technics
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How do we utilize modern digitalization techniques to improve quality
control in pharmaceutical manufacturing?

Answering the core question will be
collaborative effort between the industrial
and academic partners, where each partner
contributes with specific expertise and/or
resources. 35
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Digitalization definition
from the project
perspective:

The process of employing digital
technologies, such as
automation, data mining,
machine learning and computer
simulations, in combinations
with scientific knowledge and
market information to transform
specific operations



The project consist of five linked sub-
projects, each with specific goals and
deliverables, that together accomplish the
overall project goal,

Overarching Synergy (SYN)

Digitalized Chemistry, Manufacturing
and Control (SP1: dCMC()

Digitalized Quality Control (SP2: dQC)
Digital Engine Framework (SP3: dEF)
Digitalized Servitization (SP4: dSER)
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Contributions to the Project

/BioWorks N /Agilent A /KAU (FSSG) \

* Technology/Equipment * Technology/Equipment *  Scientific expertise
* Professional expertise * Professional expertise  Separation science
* Consumables e Consumables » Mechanistic modelling
* FIEs FTEs expertise
\_ % Equipment/FTEs
/
/KAU (CS) A
Kstraleneca \ * Scientific expertise
Professional expertise: d P h ar M d QC * Digital transformation
* Manufacturing process * Software tools/FTEs
- ac N J
* Regulatory submissions
Resources:

* Raw materials

/KAU (CTF) )

* Dedicated manuf. and

analytical equipment e Technology/Equipment  Scientific expertise on
e Historical data *  Professional expertise value-creating ecosystems
* FTEs e Consumables * Servitization

. * Institutional arrangements
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N )




Anticipated Benefits
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Improved manufacturing
processes

Improved QC strategy
Tools for accelerated drug
development
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Competence development
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Knowledge transfer
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Knowledge transfer
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~

)




I//

The dPharMaQC Project “In a Pi

Agilent :
S Educational Tools
AstraZeneca (PCP) Real Process Virtual Process
Regulatory Communication
AstraZeneca (NMA) Prediction & Control

Historic data

* Process data Simulated data

* QCdata « Process data Business Transformation
Real time data e QCdata
* Process data T T Failure Mode, Effects&
. * QCdata — — Criticality Analysis (FMECA) Im P roved Processes
BioWorks Simulated data
* Process data

* QCdata
Knowledge/ Understanding

Accelerated Development
Increased Knowledge/ .
e . Improved Technologies

Improved Research Tools

(Strategies, Methods, Tools)

Digitalization Framework

Scientific Knowledge
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