
Introduction 

V radiation is the main malefactor of several types of skin cancer and 

the visible signs of photoageing (1,2). Mainly ultraviolet A (UVA) ra- 

diation (320 - 400 nm), able to penetrate into the deeper skin lay-

ers, is responsible for the generation of free radicals and arising oxidative 

stress. The importance of adequate UVA protection has therefore become a 

major goal in sun care as well as in skin care. 

A huge variety of organic sun filters are on the market. Both UVA and UVB 

filters are mainly oil soluble. Therefore they can not be used in innovative 

oil-free sun care formulations like sprays or gels. 

Special products have been developed to get a »water-soluble« UVA filter 

by different encapsulation technologies (Hybrid from Sunjin (3) or Eusolex 

UV- Pearls from Merck (4,5)). In both cases the UVA filter Avobenzone was 

encapsulated together with a UVB filter to increase the photostabiiity of 

Avobenzone. The total filter concentration in both preparations is approxi-

mately 40%. This encapsulation into the particles (2 - 7 pm for Hybrid and 

1 Rrn for the Pearls) separates the UVA filter from other components com-

ing out from the formulation and enhances the safety of the formulation. 
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■ New UV-Nanocapsules: 
Characteristics 

Sophi-Caps were developed with the 
ability to encapsulate 5010 of the organ-
ic UV- filters Avobenzone (UVA) togeth-
er with Octocrylene (UVB). This combi-
nation offers a photostabilization of 
Avobenzone and prevents the UVA filter 
from crystallization. 
These capsules are dispersed in a water 
ethanol solution and can be used direct-
ly alter thickening for example with 
xanthan gum. The size of the capsules is 
around 700 nm and they have a nega-
tively charged surface. Due to the size 
these capsules are not able to enter the 
skin but form an uniform layer onto the 
skin's surface. Therefore they permit 
preparing a formulation of safe and ef-
fective sun protection. 
The capsules consist of a liquid core com-
posed of a mixture of UV-B filter (0c-
tocrylene, Eusolex OCR) and UV-A filter 
(Avobenzone, Eusolex 9020) with a ratio 
UV-B to UV-A of 3.5 : 1. The shell sur-
rounding the inner part is composed of 
a membrane forming emulsifier togeth-
er with an inulin-based polymeric co-
emulsifier. The polymeric structure of 
the shell prevents the nanocapsules from 
degradation by formulation detergents. 

■ Preparation of the Test 
Formulations and Stability 

Simple formulations were produced us-
ing Sophi-Caps UV or the pure liquid fil-
ter mixture (10010 hydrophobic filters each) 
incorporated into water by homogenisa-
tion and thickened by xantham gum. 

The formulation containing the pure fil-
ter mixture showed a great droplet size 
of the oily components in water and a 
phase Separation over time. With the 
Sophi-Caps UV a stable uniform formu-
lation could be achieved. (Fig. 1). 

UV-Protection of skin (in vivo) 
The UV-protection of the skin by both 
test formulations as well as the penetra- 
tion of UV-filters into the skin was eval- 

uated on 4 volunteers in vivo. The for-
mulations (5 mg/cm 2) were applied onto 
the skin of the inner forearm. After 60 
minutes the skin was stripped by tape 
stripping and the absorption of each 
tape was measured at 303 nm (UVB) and 
357 nm (UVA). 
The Caps-formulation showed a signifi-
cantly higher absorption in the utmost 
layer of the skin compared to the pure 
filter-solution (Fig. 2). 
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Pure UV-Filters 
Water 1 Ethanol / Xantham Gum 

10% UV-Filters 

Sophi-Cape UV 
Water / Ethanol 1 Xantham Gum 

10% UV-Filters 

Fig. 1 Aqueous formulation with pure filters versus encapsulated filters 

increase of time one could stay in the sun 

by using a radical protection (UV filters 
and antioxidants) and getting only the 

same number of induced free radicals as 

for the unprotected skin. 

Fig. 3 Irritation potential after tape 

stripping 
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Fig. 2 UV protection of skin and penetration of UV filters 
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Also a slight penetration of the pure fil-
ters could be observed, as demonstrated 

by higher UV-absorption in the strips 7-

10. 
The Sophi-Caps offer a mon-delivery en-

capsulation« which prevents the resorp-

tion of filters by the skin, thus reducing 

the potential of irritation and avoiding a 

loss in effective sun protection (Fig. 3). 

Measurements of Radical Skin 

Protection Factor (RSF): 

Exogenous influences like UV-radiation 
with a wave length smaller than 400 nm 

possess sufficient energy for damaging 

molecules directly in the skin or gener-

ating free radicals. These UV-induced free 
radicals (reactive oxygen species, ROS) 

can be measured ex vivo on irradiated 
skin explants by Electron Spin Resonance 

(ESR). 

The RSF is an universal factor which 

characterizes the free radical status in 

the skin and also the protection effects 

of UV-filters or sunscreens (5, 6). 

The RSF corresponds to the ratio be-

tween the number Nu of generated rad-

icals in the unprotected skin related to 

the number Np of free radicals in the 
protected skin assuming a constantly ap-

plied UV dose. lt is also a factor for the 

Substances or influences with a radical 

reducing effect like UV-filters result in a 
RSF > 1, with a radical increasing effect 

in a RSF < 1. No influence means accord-
ingly RSF = 1. 

The performance of a sunscreen formu-

lation strongly depends on the ability to 

form a uniform film on the skin's sur-

face. This property is difficult to achieve 

when light, sprayable sunscreen formu-

lations are requested. 

The two dispersions (Sophi-Caps and Fil-

ter-Solution) are applied on the epider-

mal side of skin biopsy (2 mg / cm 2 ) and 

the RSF was determined as described by 
Herrling et a I. (8). 
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Pure Filters / Sophi-Caps UV: 
7.78% Odocrylene (OCR) 
2.22% Avobenzone (SMMINI) 

Creme 1: 
9.1% OCR 
5.2% BMDBM 
1.4% MBBT 
0.5% BEMT 

Creme 2: 
10.0% OCR 
5.2% BMDBM 
2.8% 1102 

1.5% BEMT 

Creme 2: 
7.0% OCR 
2.0% BMDBM 

Fig. 4 Radical skin protection factors of different formulations 

Pure Filters .i Sophi-Parts UV: 
7.78% Octocrylene (OCR) 

2.22% Avobenzone (81410814) 

10% OCR 
3% BMDBM 

8% Oxybenzone 
5% Ethyinexyl Salidate 

Different Styling Gala: 
">77 Benzophenone - 4 

Fig. 5 Radical hair protection factors of different formulations 

Sephi-f'aps Milk Gel UV 
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The differences between the formula-
tions containing either encapsulated 
(Sophi-Caps) or non-encapsulated UV-
Filters (Filter-Solution) were significant 
(Fig. 4). Analysing the standard devia-
tions of the data the UV filters showed a 
more homogeneous distribution onto 
the skin's surface when encapsulated in-
to the Caps. 

■  Implementation in a 
Hair Styling Gel 

Preparation of the test formulations 
Hair Styling gels were prepared among 
all others of 2.5 olo Polyquaternium-46 
(Luviquat Hold) and 3 010 PVA/VA Copoly-
mer (Luviskol VA 64) and Sophi-Caps UV 

or the pure filter mixture (total filter 
concentration = 10%). 
The gel containing the Sophi-Caps gives 
a white uniform soft formulation with 
strong styling properties in contrast to 
the yellow inhomogeneous formulation 
with the pure filters. 

Measurements of Radical Hair 
Protection Factor (FIFIF) 
Oxidative damage is the main reason for 
hair condition changes and the most im-
portant contributor to oxidation is UV 
radiation. The melanin molecule is a poly-
mer with radical character, which makes 
melanin a perfect detection system. Brown 
and black hair possess a typical, weil de-
fined melanin signal (Melanin 1] which is 
stable. Oxidative reactions in hair iead to 
the generation of free radicals which are 
»trappede by the melanin polymer. Due 
to re-organization a UV-inducible »newe 
melanin signal (Melanin II] is detectable. 
The increase of this Melanin 11 signal is 
directly proportional to the UV dose. An 
efficient approach to alleviate the dam-
age is the application of UV filters to re-
duce the amount of free radicals and to 
stop the radical chain reactions. 
The RHF represents the ratio between the 
number Nu of generated radicals in the 
unprotected hair related to the number 
of generated radicals Np in the protect-
ed hair assuming the same applied UV 
dose for both. 
The RHF factors of the both styling gels 
containing Sophi-Caps or the pure filter 

mixture were determined asdescribed by 
T Herr/ing and K. Jung (9). 
The placebo hair gel (without any filters) 
shows no radical protection after UV ex-
p osu re. 
The hair gel containing the pure UV-fil-
ters shows a RHF factor of 2.17 meaning 
a hair protection of 54 010 whereas the 
gel with the Sophi-Caps has a slightly 
higher value of 2.36 (protection of 58%) 
(Fig. 5). But there are clear differences in 

the standard deviations, indicating that 
the pure UV filters are not distributed 
homogeneously in contrast to the Caps. 
The hair gel containing pure UV-filters 
shows phase separation and a non ho- 

mogeneous distribution of the oily fil-
ters. After 2 nnonths of storage at room 
temperature the RHF factor of the gel 
with the free filters decreases to 2.07 but 
the deviation of the measurements in-
creases by 22 01o. No changes were ob-
served with the styling formulation con-
taining the Sophi-Caps. 

■  Summary 

The newly developed Sophi-Caps con-
taining 50°/o of UV-filters allow a new 
field of application. Photostabilized UVA 
filter in combination with UVB filter can 
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ASTAN° Sarcosinate and Glutamate Surfactants for Personal Care Applications 

PERLASTAN not only improves the 

effectlyeness of Personal Care cleansing products, 
but is Environmentalry-Friendly to hei') maintain the 
delicate barance of nature. Our proctuct line of 
preservative-free Am ino Acid-Based Surfactants (N-
Acyl Sarcosinates and N-Acyl Glutamates) can open 
a wand of new opporturtities to enhance your existing 
products by improying the functjonality, quality and 
performance values in your business. 

PERLASTAN Product Benefits 

V Naturally occurring elements 
J For «Certified Natural Cosmetics» 
v Rapid biodegradability (aerobic and anaerobic) 
,7  Outstanding mildness to skin and eyes 

Low Irritation potential and anti-irritating effect 
/ Outstanding lather building 
/ Good detergency 

Comfortable and soft feeling to skin 

For your local PERLASTAN distributor, please visit our website at  www.perlastan.com  
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Struktol Company of  America 
201 E. Steels Corners Road 
P.O. Box 1649 

Stow, OH 44224-0649 
+1-330-928-5188 
+1-800-327-8659 

Fax: +1-330-928-0013 
Email: cu slomerservice@aslruktol.com  

Schill + Seilacher GmbH 
Schoenaicher Str. 205 

D-71032 Boeblingen 
Germany 
Fon: +49-7031-282-241 
Fax: +49-7031-282-159 

Email: surfactants©schillseifacherde 
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be added to the hydrophilic water phase 
even in gels or styling gel without any 
phase separation. The resulting formula-
tions are clear white and can be homoge-
nously applied onto skin or hairs. 
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