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Polyethylene glycol (PEG) polymers are generally recognized as biologically inert and non-immunogenic. PEG is
commonly used in bioconjugation and nano-formulations to improve the circulation half-life of the formulations and increase
their stability. In cosmetics, PEG derivatives are also widely used as emulsifiers and skin penetration enhancers. Recently,
the “pre-existing” anti-PEG antibodies have been reported in healthy individuals who have never received treatment with
PEGylated formulations. In a murine study, topically applied PEG derivatives could efficiently penetrate the stratum
corneum and reach the systemic circulation. Daily application of cosmetic PEG derivatives primed the immune system,
inducing anti-PEG IgM production. Anti-PEG IgM was detected by Day 14 in mice with normal skin, while it was detected
as early as Day 7 in mice with compromised skin. In addition, in mice with pre-induced anti-PEG IgM, topically applied
PEG derivatives appeared to bind to the pre-induced anti-PEG IgM, lowering blood levels. Current results indicate that PEG
derivatives in cosmetic products may be an important contributor to the source of the “pre-existing” anti-PEG antibodies that

have been detected in healthy individuals.
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Fig. 1 Induction of anti-PEG IgM and IgG following topical

application of cosmetic products containing PEG
derivatives

Male C57BL/6N mice with either intact skin or
compromised skin were treated daily with topical
applications of either (A) AqualLabel Balance Care Lotion,
(B) Bioderma Sébium Lotion or (C) PEG-300 solution(5%)
for 21 days. Serum samples were collected on Day 7, 14,
and 21. Serum samples collected from non-treated mice
were used as controls Either anti-PEG 1gG or anti-PEG
IgM were detected with ELISA. Data are expressed as the
mean £ S.D. (n=5) . *p<0.05, **p<0.01, ***p<0.001. Fig.
is cited from published paper® with permission.
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Fig. 2 Rate of percutaneous penetration of mMPEG-FITC in

mice with either intact skin or compromised skin
C57BL/6N mice were treated topically with mPEG-FITC

solution on either intact skin or compromised dorsal skin.
Blood samples were collected from the marginal tail vein at
1, 2, 4, 6, 12 and 24 h after topical applications. The
fluorescence intensity in the serum was measured. Data
are expressed as mean * S.D. (n=5). Fig. is cited from
published paperS) with permission.
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Fig. 3 Percutaneous penetration of mPEG-FITC in
mice with either intact skin or compromised skin
C57BL/6N mice were treated topically with
mPEG-FITC solution on either intact skin or
compromised dorsal skin. At 24 h after the
treatment, skin frozen sections were prepared and
examined under a fluorescence microscope. A
typical picture from skin obtained 4 individual
animals in each group is presented. Scale bar
indicates 50um. Fig. is cited from published
paper® with permission.
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Fig. 4 Complement activation (C3 fragmentation) in
pre-induced anti-PEG IgM bearing mice after i.m.
administration with COVID-19 mRNA mimicked
PEGylated LNP

C57BL/6N mice with compromised dorsal skin
were treated topically with Bioderma Sébium Lotion
for 7 days. C57BL/6N mice were injected
intravenously with PEGylated liposomes (0.001umol
phospholipids/kg) to induce anti-PEG IgM. On Day
7 for topical treatment or Day 5 for i.v. injection,
mRNA-PEGylated LNP were i.m .injected. At 30
mins after the injection, sera were collected and
Western blotting for detecting C3 fragmentation
was carried out. A typical picture is presented.
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