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Abstract Sustainably sourced Squalene: Product characteristics

Squalene is a key component in all major emulsion adjuvants currently used in licensed vaccines for humans, such as those used for treating 1
seasonal and pandemic influenza. Moreover, squalene-based emulsion adjuvants are being used in many new lead vaccine candidates under 1 Monograph Compllance
development for protection against eg Tuberculosis, Herpes zoster, Malaria and HIV. Squalene is currently harvested from deep-sea sharks, posing European Pharmacopoeia

an ecological threat to shark populations, which play a key role in marine ecosystems. To address this issue, we have partnered with Amyris Inc.,
a leading company in synthetic biology, to harness advances in synthetic biology with our own purification capabilities, to develop sustainably
produced squalene with the required purity and performance characteristics to meet both quality and supply chain requirements.
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The Ph. Eur. monograph 2805 defines minimum specification for
inclusion of squalene as an adjuvant in a vaccine formulation.
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Squalene in vaccine formulations i
Squalene is an essential component in emulsion adjuvants, enhancing the innate immune response. They currently play a major role in seasonal ® Our sustainably sourced Squalene offers superior purity of 299%

and pandemic influenza vaccines and have been demonstrated to be efficacious to other pandemic viruses such as SARS-CoV-2. @ The specification includes two purity test methods:
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Owner registered product

® Experience shows that for vaccine formulations, a purity of at least 99% is required
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Solution

Challenge

® Sustainable Squalene from Amyris is stable for at least 1 year based on stability studies (under nitrogen).
@ Itis likely stable for longer than 1 year: stability studies are ongoing

Advances in synthetic biology and *Data generated by Amyris. Croda will run stability studies over 3 years in accordance with ICH guidelines.
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New, sustainable, highly purified, Squalene

® ASO03-like has identical stability when formulated with either shark (SAFC®, GMP) or sustainable Squalene (Amyris, non-GMP).

® Accelerated stability (40°C) results indicate real time (4°C) stability of over 4 years
® Croda has entered a partnership with Amyris Inc., a leading company in synthetic biology

® Amyris has invented a proprietary method for sustainable production of squalene.

® Combined with our outstanding expertise in purification techniques we can offer a highly purified product 5. Comparatlve testlng with shark Squalene (2)
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From yeast and sugar to sustainable Squalene ® MF59-like has identical stability when formulated with either shark (SAFC®, GMP) or sustainable Squalene (Amyris, non-GMP)
YEAST CELL ® Accelerated stability (40°C) results indicate real time (4°C) stability of over 4 years

Yeast isoprenoid
pathway engineering
based on synthetic
biology — the core
technology for

*Data generated by Amyris. The extrapolated stability of over 4 years is based on the Arrhenius equation.
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Final product:

Sustainably sourced and highly purified Squalene —the solution for vaccine formulations.
For more information, please contact your local sales representative or visit our website
www.crodapharma.com. References to supporting scientific papers and articles available
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upon request.
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Non-warranty

The information in this publication is believed to be accurate and is given in good faith, but no representation or warranty as to its completeness or accuracy is made. Suggestions for uses or applications are only opinions. Users are responsible for determining the suitability of these products for their own particular purpose. No representation or warranty, expressed or implied,
is made with respect to information or products including, without limitation, warranties of merchantability, fithess for a particular purpose, non-infringement of any third-party patent or other intellectual property rights including, without limit, copyright, trademark and designs. Unless otherwise stated, any trademarks identified herein are trademarks of the Croda group of companies.
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