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Studies on the effect of solvent on the efficiency of sunscreen products
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OBJECTIVES: Solvents are one of the most important ingredients in the preparation of hygienic and cosmetic products.
Nowadays the adverse effects of the sun light on the skin such as stinging, erythema and finally skin cancer have been known.
Therefore the use of anti preparations is common. In‘this study we tried to evaluate the effect of the solvents in altering of
absorption amount and A,,,x of UVB for the chemical substance of products. METHODS: For this mean anti solar materials were
solved in solvents i.e. water, sorbitol, ethanol, propylene glycol and glycerin. Then spectra and absorption intensities of them
were measured in 5 nm intervals using by spectrophotometer instrument. Finally according to them maximum absorption, shift
amount, area under the curve and relative efficacy of the anti solar substance were calculated. RESULTS: The results showed that
the type of solvent had significantly effect on Ay.x. It should be considered that in the formulations containing Parsol 5000, using
water and sorbitol as a solvent is not reasonable. Because these solvents will shift the A, of sunscreen and the efficacy of the
preparation will be lost. Most of the solvents altered the A, of the benzophenon toward lower wave lengths. It was showed that
PABA and Parsol HS had low sensitivity to the type of solvent among other sunscreens. Then it is possible to use most of the
solvents in formulations as sunscreen products. It is necessary to say that the SPF of the product may be changed because of
altering the A, and absorption intensity of the anti solar substance by the solvents. CONCLUSION: Then it is possible to choose
proper solvent for the each of above anti‘solar materials.

Key Words: anti solar, solvent, bezophenon, parsol.

UVB

A max . (X max)
HS PABA

SPF

*Corresponding Author: Dr. Ali Nokhodchi, Professor, Drug
Applied Research Center, Tabriz University of Medical sciences,
Tel: 3372258; Fax: 3344798;E-mail:nokhodchi@tbzmed.ac.ir



()

UVA . UVB

- N
S

DNA

PABA)
HS

www.SD.ir



nm

AUC= 3 [(A1+A)/2] x [ = M)

(%SE) Sunscreen Efficacy

%SE = [(AUCs — AUCR) / AUCg] x 100

'(Reference) R

AUC

'(sample) S

uv
A max
( )
( )
()
UVB
PABA -
A max
UVB
-/
-1
) %SE  AUC
(
PABA
PABA
PABA
< < < <

( Merck) ( ) PABA-
( — Roche) Parsol® MCX -

( — Roche) Parsol® HS -

( — Roche) Parsol®1789-

( — Roche) Parsol®5000-

( — Roche) -

( — Merck) -

(Merck- Germany) -
( Merck- Germany) -
(Merck- Germany) -

(Shimadzu-Japan) UV -

uv
| mg/ml
/| mg/ml PABA
HS
[/ mg/ml
uv -
uv
uv
UVB
Ak A max D=
A max
AL
( )
AA
(AUC) -



) A max

PABA
HS

PABA

HS

+

A max

UVB

AUC

AUC

AUC

) %SE

(

) AUC

PABA

HS




( ) %SE

UvVB

PABA - - - - -
HS - - -/ - -
- - / - / - / - /
- - -/ - -
- - / - -
- - / - / -
uv logP :
logP
PABA N
Parsol HS /
Benzophenon /
Parsol 1789 /
Parsol 5000 /
Parsol MCX /
/
AL UVB /
UVB
-
) AUC
%SE
UVB UVB
%SE
< < <
- + /
UVB
) AUC
%SE
< < < <



AUC

(PABA )
( ) AUC
PABA
+ UVB
PABA A max .
PABA Q
A max g\ HS —
A max UVB +
( ) O
Q.
A max P

N

logP

logP

logP

www.SD.ir



5-References:

1.

United States Enviromental Protection Agency,
Action steps for sunprotection, via internet:
epa.gov/sunwise. September, 1999.

Schuller R., Romunowski P. The ABCs of SPFs:

An introduction to sun protection products, Cosmet.

Toil., 1999, 114 (9), 49-57.

Wennersten G., Thune P., Brodthagen H. The
sendinavian multicenter photopatch study: preliminary
results, contact dermatitis, 1984, 10, 305-309.

Groves G., Agin P., Sayre R. In vitro and in vivo
methods to define sunscreen protection, Aust. J.
Derm., 1979, 20, 112.

Pines E. A new technique to assess the sunscreen
effectiveness, J. Soc. Cosmet. Chem., 1978, 29, 559-564.
Louice E., Agrapidis-Paloympis and Robert A. The
effect of solvent on the ultraviolet absorbance of
sunscreens, J. Soc. Cosmet. Chem., 1987, 38, 209-221.



