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The PHAD ™ range
Highly pure TLR4 agonists

PHADs are synthetic, highly pure structural
analogues to bacterial-derived monophosphoryl
lipid A (MPLA.) They are immunostimulators, acting
as toll-like receptor 4 (TLR4) agonists which elicit a
strong Th1 immune response. The range is highly
researched in human clinical studies.

We offer three distinct structures in GMP quality for
your clinical development.

The PHAD range offers:

m Synthetic structural analogues of
bacterial-derived MPLA with a similar
immunological activity

m Highly pure and GMP manufactured
products for clinical development

m Established safety profile from
phase 1/2 clinical testing

www.crodapharma.com
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The family of PHAD™ products
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PHAD, Phosphorylated Hexa Acyl Disaccharide, is the first synthetic NFle H% ° N HO 0
equivalent in our portfolio to bacterial derived monophosphoryl lipid A o o o 0
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It boosts the immune system through activation of the toll-like receptor HO
4 (TLR4) resulting in production of proinflammatory cytokines and
antigen-specific effector CD4+ and memory CD8+ T-cells.
Also referred to as GLA, PHAD, has been administered to over a
thousand human subjects without serious adverse events.
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PHAD is available in GMP quality for vaccine development. 14 14
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o} equivalent for the 3-deacylated MPLA derived from bacterial LPS

H O
o o ° (lipopolysaccharides).Varying the number and positioning of acyl
HO chains creates a variety of lipophile/hydrophile ratios that can be
utilised by formulation scientists to better suit their lipid-delivery
systems.

The product has demonstrated equivalency to PHAD during extensive
preclinical testing, and human trials. 3D-PHAD is protected under US
Pat No. 9,241,988.
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A synthetic MPLA structural analogue, 3D(6-acyl)-PHAD is most o NH H%O
closely related to the reported structure of MPL® Adjuvant used in o o \H
marketed liposomal adjuvant systems. © o o oH
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This adjuvant is structurally homogeneous and highly pure. It mimics o o
the TLR4 agonist activity of bacterial MPLA.
PHAD, 3D-PHAD, and 3D(6-acyl)-PHAD have been tested extensively
using a variety of antigens. In all cases, these adjuvants exhibit a
similar activity and safety profile to bacterial-derived MPLA.
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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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