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Abstract

Substantivity is an important property of
ingredients in cosmetic formulations. This
paper utilized attenated total reflection (ATR)
- Fourier transform infrared (FTIR)
spectroscopy to investigate sunscreening
agent p — aminobenzoic acid percutaneous
absorption containing equimolar amounts of
skin penetration enhancers (corn germ oil,
olive oil, canola oil, vegetable oil, sunflower
seed oil, soybean oil, grape seed oil and
essential oil such as rosemary oil, ylang oil,
lilacin oil and citrus esstential oil).

The FT-IR results showed that treatment of
the stratum corneum with enhancers did not

OB S5 L2 A s -

shift the asymmetric and symmetric N-H
stretching (3455 and 3360 cm™) and the
benzene ring C=C stretching (1605 and 1525
cm™ ) absorbances peak positions but
resulted in a decrease in the peak heights in
comparison with the untreated stratum
corneum. Treatment with corn germ oil and
rosemary essential oil in combination with
sunscreen cream significantly increased the
percutaneous absorption of p — aminobenzoic
acid in comparison with treatment with
sunscreen cream alone.

Keywords:
Percutaneous absorption; p — aminobenzoic
acid; enhancers; FT-IR; ATR.
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Table 1 Sunscreen agent absorbances observed in spectra of sunscream sample on the human skin.

Functionality Absorption Frequencies  Absorbance band chosen
(cm™) for quantification
N — H  primary aromatic amine 3450 - 3359 —
O — H  particulate water 1623 » 3350 - 3450 —
C — H aliphatic carbons 1452 -5 » 2800 - 3000 —
C — O  conjugated acid carbonyl 1677 —
C — C  benzenering 1602 - 1525 » 1495 1602
C — H  aromatic hydrogen 840 - 722 —

Table 2 Determination of percutaneous absorption of p — aminobenzoic acid (PABA) after 2 days
application of a formulation of 4 % sunscreen cream to human skin by spectrofluorophotometer
(SFP).

urine concentration (ng/ml)

subjects PABA

Number Sex SFP

1 F 86

2 F 41

3 F 22

4 M 101

5 M 78

6 M 110
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Fig. 1 Attenuated total reflectance (ATR) FT-IR spectra of human skin treated with and without
commercial all sunscreen cream containing p — dimethylaminobenzoic acid 2 — ethylhexyl ester
(octyl dimethyl PABA). (A) untreated sunscreen cream (B) with sunscreen cream (C) cream added
4 % PABA.
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Fig. 2 Attenuated totall reflectance (ATR) FT-IR spectra of human skin treated with corn germ oil
formulation of 5 % PABA. (a) untreated formulation (b) at 60 min for c=c characterisic (1602cm™)
(c) att 120 min for c=c characteristic (1602cm™).



