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OUTLINE
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ÅManufacturing sciencesädrivers for a change

ÅQuality by Design (QbD) terminology in the context of 
nanomedicine

ÅSnapshot of innovation within manufacturing
- digital design of pharmaceutical products
- fast analytical tools: combining Raman chemical mapping 
and image analysis
- artificial intelligence (AI) in product design
- blockchain of pharmaceutical products



Manufacturing sciences for pharmaceuticals?
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ÅTypically batch production with a relatively low level of automization

ÅProcess analytics and process control increasingly utilized

ÅEquipment design ætraditionalç 

ÅDigital design of pharmaceutical products not in full use

ÅAcknowledgement of manufacturing sciences

ÅTranslation of nanomedicine innovations and 
complex pharmaceuticals into products 



Continuous manufacturing 
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Continuous manufacturing 
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Continuous manufacturing 
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Continuous vs. Batch processing

* 24/7 processing

Smaller equipment 

* factory footprint

More efficient processing

* avoid shortage of medicine

Scale - up

* easier; just increase the time 



FUTURE DRIVERS ä
patient -oriented products
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Precision 
Medicine 
Initiative
* age, gender
* genetics
* metabolomics
* environment
* social media
* food 
* lifestyle



Mass production for an average patient ->  
Mass personalization for individualized therapies
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Ford assembly line Automated assembly line



Potential with nanomedicine
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Translation of nanomedicine innovations into products: 

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

2. Easier interfacing with primary manufacturing (synthesis)

3. Modular production systems 

4. Digital design of production systems

5. Process analytical solutions

6. Integration of pharmaceutical products into the health big data



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

1. Risk assessment 

2. Identify and explore: 
Quality target product profile ( QTPP)
-> Critical quality attributes (CQAs)
-> Critical material attributes (CMAs)
-> Critical process parameters (CPPs)

3. Control strategy



Quality by Design QbD terms äregulatory landscape
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The International Conference on Harmonization (ICH) Quality documents Q8-Q14, https://www.ich.org/products/guidelines/quality/article/quality -guidelines.html

1. Risk assessment 

2. Identify and explore: 
Quality target product profile ( QTPP)
-> Critical quality attributes (CQAs)
-> Critical material attributes (CMAs)
-> Critical process parameters (CPPs)

3. Control strategy

https://www.ich.org/products/guidelines/quality/article/quality-guidelines.html


Quality by Design QbD terms änanomedicine
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