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Current Major Trends Affecting
Biopharmaceutical Manufacturing:
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* Expanding: 12% Growth - biopharmaceutical sales

* Worldwide >$300 billion/year

. Biopharm now nearing 50% of Therapeutic Pipeline / R&D
* Pandemic has rekindled‘ement & promise of biologics
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* Biologics, with smaller markets, more orphan and personalized products

* Bioprocessing facilities worldwide, especially in major markets and Asia

* Cellular and gene therapies facilities, commercial manufacturing

* Single-use systems at clinical scale;

* SUS for commercial scale; multiple 1,000-2,000 bioreactors; fewer new commercial scale stainless steel facilities
* Modular-constructed facilities and cleanrooms

* Flexible manufacturing facilities, manufacture of multiple products

* Cloning major market GMP facilities in developing countries

* Biosimilars, biobetters and biogenerics, capturing growing market shares

* Continuous processing: upstream perfusion, DSP continuous chromatography @ commercial scale, coming years
» Efficiency and productivity in bioprocessing as titers and yields continue to incrementally increase

* Process automation, monitoring, control and data recording/processing, PAT, etc., built into bioprocessing equipment
* Modeling, data mining, PAT, QbD; down-scale modeling, mini- or even micro-bioreactors increasingly important

* Improved expression systems, CRISPR and other genetic engineering advances
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Strategy

2020 17" Annual Report

*150 Biopharmas, CMOs

*130 Industry Suppliers
¢23 Countries
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http://www.biosimilarspipeline.com/
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