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OUTLINE

A Manufacturing sciencesa drivers for a change

A Quality by Design (QbD) terminology in the context of
nanomedicine

A Snapshot of innovation within manufacturing
- digital design of pharmaceutical products
- fast analytical tools: combining Raman chemical mapping
and image analysis
- artificial intelligence (Al) in product design
- blockchain of pharmaceutical products
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Manufacturing sciences for pharmaceuticals?

A Typically batch production with a relatively low level of automization
A Process analytics and process controlincreasingly utilized

AEqui pment design etraditionalc
A Digital design of pharmaceutical products not in full use

A Acknowledgement of manufacturing sciences
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Continuous manufacturing
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Continuous manufacturing

Continuous vs. Batch processing
* 24/7 processing
Smaller equipment

ADVANCES IN PHARMACEUTICAL TECHNOLOGY

* factory footprint P it
More efficient processing —
* avoid shortage of medicine I‘\:n‘;’:‘t:f‘::t‘lﬁing .
Scale -up Pharmaceuticals

* easler; just increase the time
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FUTURE DRIVERSD
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Mass production for an averagepatient ->
Mass personalization for /ndividualized therapies
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Potential with nanomedicine

Translation of nanomedicine innovations into products:

1. Smaller production geometries, such as microfluidics,
enabling continuous production

Easier interfacing with primary manufacturing (synthesis)
Modular production systems

Digital design of production systems

Process analytical solutions

SERGRENNIEN

Integration of pharmaceutical products into the health big data
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Manufacturing - nanomedicine
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Nanocrystalline drug

Colombo et al., 2018. Transforming nanomedicine manufacturing toward Quality by Design and microfluidics. Adv. Drug Del. Rev. 128 115-131.
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Quality by Design QbD terms - nanomedicine

Risk assessment

Identify and explore:

B Quality target product profile ( QTPP)
1 -> Critical quality attributes (CQAS)

-> Critical material attributes (CMAS)

-> Critical process parameters (CPPs)

3. Control strategy

Product
design space

vvvvvvvv

Colombo et al., 2018. Transforming nanomedicine manufacturing toward Quality by Design and microfluidics. Adv. Drug Del. Rev. 128 115-131.
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Risk assessment

Harmonisation achievements in the Quality area include pivotal milestones such as the conduct of stability studies, defining relevant
thresholds for impurities testing and a more flexible approach to pharmaceutical quality based on Good Manufacturing Practice (GMP) risk

e - 2. ldentify and explore:
' Quality target product profile ( QTPP)

Q2 Analytical Validation v .. . .

. -> Critical quality attributes (CQAS)
Q3A - Q3D Impurities v

. -> Critical material attributes (CMAS)

Q4A - Q4B Pharmacopoeias v
. -> Critical process parameters (CPPs)
Q6A- QEB Specifications v 3 CO ntrol Strategy
Q7 Good Manufacturing Practice v
Q8 Pharmaceutical Development ~
Q9 Quality Risk Management v
Q10 Pharmaceutical Quality System v
Q11 Development and Manufacture of Drug Substances v
Q12 Lifecycle Management ~
Q13 Continuous Manufacturing of Drug Substances and Drug Products v
Q14 Analytical Procedure Development v

The International Conference on Harmonization (ICH) Quality documents Q8-Q14, https://www.ich.org/products/quidelines/quality/article/quality -guidelines.html



https://www.ich.org/products/guidelines/quality/article/quality-guidelines.html
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Quality by Design QbD terms a nanomedicine



