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Introductio

a hydrophilic polymer that has been frequently used in everyday products,
smetics, food, and medicine. The PEG market reached 4.15 billion dollars in
ed to grow at a CAGR of 10.8% from 2020 to 2026, primarily driven by strong
the pharmaceutical industry.  (https://www.gminsights.com/industry-
lene-glycol-market). In the pharmaceutical industry, polymers are widely used as
d of bioconjugation to prolong biologics circulation in the blood, increase solubility
potency. Many PEGylated products, including peptides, proteins, small interfering
ven small molecules, were successfully tested in clinical trials over the past two
es of the two most successful products, Pegasys and Neulasta, exceeded $5 billion in
PEG polymer use grew steadily in the pharmaceutical, cosmeceutical, and food
making it one of the most abundantly manufactured polymers. With the successes
r lipid-based nanoparticle delivery systems, it was not surprising that the two-leading
Jucing companies, Moderna and BioNTech/Pfizer, incorporated PEGylated lipids as
MRNA delivery of nanoparticles, in their race to stop COVID-19 pandemic. Both
ent on to manufacture and use hundreds of millions of doses to eradicate the
pandemic that claimed over 6 million human lives globally. That dramatic increase in
se exposed a critical problem: PEG is immunogenic and should not be used for
h severe allergic reactions (36,



https://www.gminsights.com/industry-analysis/polyethylene-glycol-market)
https://www.gminsights.com/industry-analysis/polyethylene-glycol-market)
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The Problem

PEG immunogenicity and potential toxicity due to the accumulation in the liver and other organs have been
known for years. The presence of anti-PEG antibodies correlated with PEG-asparaginase clearance from
blood". In 2011 a Phase Il clinical trial in patients with severe chronic gout, treated with Pegloticase
(Krystexxa), detected anti-PEG antibodies in 89% of the treated individuals ®). Consequently, 40% of the
patients developed resistance to the treatment over time®,

In 2017, a Nature paper published by Chia-Jung Chang and coauthors, identified a novel susceptibility locus
for the immunogenicity of polyethylene, responsible for eliciting anti-IgM and anti-IgG antibodies!19, Further
studies confirmed the finding, demonstrating that anti-PEG antibodies were detected in patients who have
never been treated with PEGylated drugs, but might have consumed other products containing PEG{Y, Anti-
COVID vaccination with either BioNTech/Pfizer or Moderna PEGylated lipid nanoparticles delivering mRNA
demonstrated that PEG could trigger an immune response, causing anaphylaxis-a potentially life-threatening
reaction that can cause rashes, plummeting blood pressure, and shortness of breath*6),

Thus, an abundance of PEG-containing products in everyday life may have contributed to the growing
frequency of immunoreactivity, use limitations, and rising safety concerns associated with treatments using
PEG-polymer containing conjugates. In turn, this has prompted extensive research efforts in seeking non-
immunogenic alternatives to PEG.

The Solution

Polysarcosine (pSar) is a nonionic hydrophilic polyamino acid formed from the endogenous amino acid
sarcosine (N-methylated glycine). It was demonstrated that pSar has similar physico-chemical properties to
PEG (Figure 1) including high water solubility, similar interaction with proteins, low toxicity (it degrades into
natural amino acid), and low immunogenicity!215, making pSar an ideal candidate for PEG
replacement.
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Direct comparison of the functional activity of PEGylated versus poly-sarcosinylated interferon demonstrated
that the latter binds to the receptor with the same affinity as a pegylated conjugate but is much more potent
in inhibiting tumor growth. Moreover, it elicits considerably fewer anti-INF antibodies!'®, in mouse models,
compared to PEG-INF (Figure 2).
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Furthermore, pSar-conjugation improves the stealth properties of the liposomes and avoids the Accelerated
Blood Clearance (ABC) immune phenomenon. pSar liposomes demonstrated similar physicochemical
properties compared to PEG-liposomes in terms of size, zeta potential, membrane polarity, and fluidity4.
However, a pharmacokinetic experiment with multiple injections showed that IgMs produced after the first
dose of PEG- liposomes enhance conjugate uptake in the liver and reduce the blood half-life after the second

dose. In contrast, pSar-liposomes do not elicit this antibody response and help to circumvent the ABC
phenomenon™” (Figure 3).
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Polyamino Acid Development & GMP Manufacturing

Curapath has developed an extensive knowledge of polypeptide production, process development, and analytical
methods (Figure 4) that have been paramount in consolidating robust Chemistry, Manufacturing, and Control
packages and obtaining smooth regulatory approvals by EMA and FDA for our customers. Six of Curapath’s
collaborators are currently proceeding with Phase | and Il clinical trials.
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The development of biologics, including vaccines, and small molecule drugs require a
non-toxic, biodegradable, non-immunogenic nanocarrier or excipient with a good safety
profile. The dramatic increase in PEG use, both in the pharmaceutical industry and in
household items, has affected the safety of the polymer. In contrast, pSar should be
considered as a safe and effective alternative with an improved immunogenicity profile.
Both GMP manufacturing and scale-up production have been developed at Curapath to
support our clients.
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in the custom design, development and GMP
dlyamino acids, and lipid and polymer nanoparticles
eline of drug development for our clients. Curapath is a
viding unique technical expertise in the composition,
end-to-end manufacturing of drug delivery systems. Curapath
ative, hands-on approach when working with clients,
extension of their team. Curapath anticipates needs,
J)ps the best solutions for our customers™ drug delivery
rate from preclinical development through commercial

] WWW.CURAPATH.COM

Contact Information

Carles Felip

cfelip@curapath.com / info@curapath.com

+34 963 769 080


mailto:info@curapath.com

	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6

