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Pycnogenol® in Topical Skin Care

Pycnogenol®is widely used in topical and oral applications for various dermatological indications. A unique
combination of pharmacological functions of Pycnogenol® provides an unmatched variety of health ben-

efits for skin health.

Human skin absorbs Pycnogenol®
Pycnogenol® was tested for the ability to be absorbed
by human skin [Sarikaki et al, 2004]. A Pycnogenol®
solution was applied to a viable human skin patch
and molecules penetrating the skin were identified.
Smaller constituents such as phenolic acids were
identifiable already 30 min after application. Many
constituents, including catechin, showed the high-
est concentration after 4 hours. Many constituents of
Pycnogenol® were measurable in significant quanti-
ties even 12 hours after application.
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Pycnogenol® binds and protects collagen
and elastin

Pycnogenol® has a high affinity to proteins rich in the
amino acid hydroxyl-proline. These are predominantly
the matrix proteins in the skin, collagen and elastin.
When Pycnogenol® is added to collagen or elastin, a
high amount remains tightly bound. In consequence,
Pycnogenol® also tightly binds to the skin. To other
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proteins such as albumins Pycnogenol® has little af-
finity [Grimm et al., 2004].

Further experiments showed that Pycnogenol® as
well as its metabolites, developing after oral con-
sumption in humans, protect collagen and elastin
from enzymatic degradation. These enzymes, ma-
trix metalloproteinases (MMPs), influence the equi-
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librium between collagen degradation and renewal.
The inhibitory concentrations (IC50) of Pycnogenol®
metabolites were lower than that of a known MMP-
inhibitor Captopril. As an example, inhibition of col-
lagen degradation by collagenase in presence of
Pycnogenol® is shown.

Pycnogenol® accelerates wound healing
and lowers scar formation

In a pharmacological study the ability of skin to
heal wounds was investigated [Blazsé et al., 2003].
Wounds were inflicted by heat treatment followed
by topical application of Pycnogenol® gel once a day
until healing. In absence of treatment the healing pro-
cess took 15.3 days and application of gel without
Pycnogenol® had no effect on the healing time. Gel
with 1% Pycnogenol® was found to accelerate the
healing process by 1.6 days as compared to gel with-
out Pycnogenol®. Pycnogenol® was found to dose-
dependently shorten the period required for wound
healing. Furthermore, scar size was lowered with in-
creasing Pycnogenol® concentration.
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In two clinical trials topically applied Pycnogenol®
was shown to improve healing of ulcers in individu-
als with venous disorders or diabetes [Belcaro et al.,
2005 & 2006]. Application of Pycnogenol® powder
directly onto ulcers in 30 diabetic patients allowed
complete healing in 84% of patients, whereas the

control group receiving standard treatment only had
61% with completely healed ulcers.

Pycnogenol®is a potent antioxidant
Pycnogenol® was demonstrated to be a very potent an-
tioxidant with the ability to neutralize every naturally o
curring oxygen radical species [Rohdewald 2002]. Pycno-
genol® can recycle oxidized (spent) vitamin C to restore
its activity. This supports the availability of vitamin C as
co-factor for the enzymatic activity of prolyl hydroxylase,
which synthesizes functional collagen and elastin.

Pycnogenol® acts as an antipollution agent
on both sides of the skin

Topical Pycnogenol® has been evaluated for its anti-
pollution activity on human live skin explants. The ex-
plants were treated with Pycnogenol® at 0.5, 1 and
2 % with or without exposure to pollutants by spraying
a mixture of polycyclic aromatic hydrocarbons (PAH) +
heavy metals + particulate matter, representative of
air pollution like exhaust fumes from vehicles, tobacco
smoke, ashes, dust particles and aerosols.

NRF2 is a transcription factor involved in the first an-
swer to an oxidative stress and plays a major role in
protecting human skin keratinocytes from oxidative
stress, including UVA radiation. Pycnogenol® applied
on the explants was able to dose-dependently reduce
the NRF2 expression in the absence of pollutants, re-
flecting a decrease of the basal oxidative stress level.
In addition, Pycnogenol® drastically inhibited the NRF2
over-expression induced by pollutants exposure.

Aryl hydrocarbon receptor (AHR) is involved in ac
tivation of cytochrome family genes and detoxifica-
tion enzymes. It is activated following the exposure
to several compounds, including PAH and ozone. Pyc
nogenol® strongly repressed the over-expression of
Aryl hydrocarbon receptor (AHR) induced by expo-
sure to pollutants. Moreover, in the absence of pollut-
ants, Pycnogenol® increases AHR expression, which
improves skin potential to trigger a response against
pollution-associated harmful effects.
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Finally, Pycnogenol® also inhibits the oxidative stress
induced by exposure to many pollutants such as heavy
metals, as shows the marker of lipid peroxidation of
the cell membranes, malondialdehyde MDA.

Anti-pollution efficacy
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Significant reduction in AHR and NRF2 expression to pollutant exposure, in
presence/absence of topical Pycnogenol® 2% (on ex-vivo human explants).
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Pycnogenol® helps prevent UV damage and
photo-ageing

Exposure of the skin to UV-light generates reactive
oxygen radicals and triggers pro-inflammatory pro-
cesses which may cause sunburn. Pycnogenol® was
shown in preclinical studies to effectively counteract
sunburns [Sime at al., 2004].

The skin thickness was evaluated after exposure of
the skin to UV-light for three consecutive days, which

Topical Skin Care
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serves as measure for the skin sunburn reaction. As
compared to baseline, the UV exposure almost dou-
bled the skin thickness, reflecting a significant reaction
of the skin to the UV radiation. Application of lotions
containing Pycnogenol® to the skin immediately after
each UV-exposure dose-dependently reduced edema.
A concentration as low as 0.05% Pycnogenol® signifi-
cantly inhibited the inflammatory sunburn reaction.
Pycnogenol® was applied to skin after UV-exposure
because the procyanidins in Pycnogenol® absorb UV-
light. Application to the skin subsequent to UV-ex-
posures ensures that exclusively the anti-inflammatory
properties of Pycnogenol® are active.

Prevention of chronic UV-induced tumors
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Pycnogenol® was also shown to potently counteract
the systemic immuno-suppressive effects of UV-radi-
ation. Application of 0.1% Pycnogenol® lotion to ex-
posed skin post irradiation restored the UV-affected
immune response (evaluated as contact hypersensi-
tivity to chemical irritants) to 87% of non-irradiated
levels [Sime et al., 2004].

Pycnogenol® was demonstrated to protect from UV-
radiation induced carcinogenesis [Sime et al., 2004].
In absence of Pycnogenol® treatment (0%) mice
chronically exposed to UV began to develop benign
papillomas after 11 weeks which thereafter pro-
gressed towards more malignant states. Pycnogenol®
lotion applied after each UV-exposure prolonged
the onset of tumors; this effect reached significance
when 0.2% Pycnogenol® was applied. Some mice
treated with 0.2% Pycnogenol® never developed a
tumor during this experiment. These findings suggest
a significant photo-protective effect of Pycnogenol®.

In vitro tests showed that adding 2% Pycnogenol®
in sunscreen lotions can boost UVB and UVA protec-
tion by up to 27% and 37%, respectively. Solar pro-
tection is known to slowly fade throughout the day.
Pycnogenol® slows the deterioration of solar protec-
tion caused by sun irradiation. This is particularly true
in the most dangerous UVA region.
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Pycnogenol® has broad anti-microbial activity
Pycnogenol® exerts anti-microbial activity against
a broad range of micro-organisms: gram positive
and negative bacteria, as well as yeast [Torras et al,
2005). The minimum inhibitory dose (MID) ranged
from 20 pg/ml, such as for Staphilococcus aureus,
to 250 pg/ml as in the case of Campylobacter. The
MID for Candida albicans was shown to be 30 pg/ml.
Pycnogenol® does not have bactericidal activity. For-
mulations bearing at least 0.025% Pycnogenol® will
possess anti-microbial activity towards both gram
positive and negative bacteria as well as Candida al-
bicans, which can reduce the need for preservation in
formulations.
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Pycnogenol®is effective for acne treatment
Pycnogenol® has been clinically tested in 40 women
suffering from adult acne. A 0.5% Pycnogenol® lotion
was applied twice a day after washing the face. The
symptom severity was investigated at baseline and af-
ter 1 month treatment using an established symptom
severity grading standard [Seki et al., 2006]. The re-
sults showed that the majority of women experienced
an improvement of their acne. One in four women
did not experience any effect of the treatment. 75%
of the women found an improvement and 5% had
their acne dramatically improved.

Pycnogenol® improves acne
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Pycnogenol® was suggested to improve acne as a re-
sult of its anti-inflammatory activity, its anti-microbial
activity as well as the improved wound healing prop-
erties. This study suggests that Pycnogenol® may be
beneficial in a variety of skin conditions involving in-
flammatory and infectious components.

Pycnogenol® is most effective for healthy skin when it is
both applied topically and taken orally as supplement.
Each delivery form has unique advantages. Both delivery
forms in combination provide optimal supply with nutri-
ents from within and warrant highest efficacy particu-
larly for photo-protection and improved skin elasticity.

For details relating to oral intake and skin please
check the application brochure PYCNOGENOL® IN
ORAL SKIN CARE.

Compliance
Pycnogenol® is produced under strict GMP and ISO
22000 certifications.

Pycnogenol® complies with all European regulations
applicable to cosmetics, including:
e EU Cosmetics regulation (EC 1223/2009),
EU Cosmetic Directive on allergens (76/768/EC),
on VOC (2004/42/EC), on CMR (EC 1272/2008 and
EC 1223/2009), on Nanomaterials (SCCS/1484/12)
and on Animal testing (76/768/EC).

In addition, Pycnogenol® is guaranteed:

® 100% pure material with no additives

e Non-GMO, Non-BSE, Non-irradiated,
non-ionized, non-fumigated, and free from
ethylene / propylene oxides

e Controlled for Pesticides, heavy metals,
HAP and Aflatoxins

e |ssued from a renewable source

e Not concerned by Nagoya protocol

¢ INCI name: Pinus Pinaster bark extract

e CAS number: 90082-75-0

e Origin: France

e Standardization: 65-75% procyanidin content,
as per USP monograph

e |dentification by TLC and HPLC, as per USP
monograph

Formulation indications

Pycnogenol® is a free-flowing powder, water-soluble.
At higher concentrations, solubilization can be fa-
voured by gentle heating in the agueous phase (up to
50-60°C), and/or addition of a non-ionic emulsifying
agent. Once solubilized, it can undergo ultrafine dis-
tribution in the oil phase.

Pycnogenol® is also available on-demand as a con-
centrated liquid formulation dissolved in propanediol.
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4 N
Pycnogenol® represents a very potent cosmetic ingredient which offers a broad range of clinically substanti-
ated health benefits:

e Antioxidant potency

* Improved skin health, hyaluronic acid and collagen renewal
e Anti-microbial activity

e Anti-inflammatory activity

e Anti-photoaging and sun-protection
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Horphag Research
Administrative Office

71 Av. Louis Casai
CH-1216 Cointrin/Geneva
Switzerland

Phone +41(0)22 71026 26

Fax  +41(0)22 71026 00
info@pycnogeno/ com Pycnogenol® is a registered trademark of Horphag Research.

Wwvv_pycnogenol_com Use of this product is protected by one or more U.S. patents and

other international patents.

The information provided in this document is for professional use only. Statements and information provided herein have not been evaluated by the Food and Drug
Administration or other health authorities. This product is not intended to diagnose, treat, cure or prevent any disease. Horphag Research supplies Pycnogenol® as a
raw material to manufacturers of finished products. Therefore, Horphag Research makes no claims regarding the use of finished products and each manufacturer is
responsible for ensuring that any claims it chooses to make in connection with the use of its finished products fully comply with the requlatory and legal requirements
of the locations in which it markets its products.
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