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TEST PROCEDURE

Twen:v-four hours before the beginning of the measurements, the test subjects washed
their skinaccording o a standardized procedure. Subseeusnm, no further washing or
application of topical preparations took place. The subjects were acclimatized to ambient

Q@

condinons (standard temperature 22-2+ °C, relative humidi v 30—-35%) for a period of
30 minutes before the start of the investigation. .

The moisture concent of the stratum corneumn was then determined by means of infrared
2CTLo -scopy-anc corneomerric assessment of skin capacitance. These measurements were

repeated immediately after application of the detergent emulsions and ar 30-minurce

intervals for the following three hours.

METEODS OF MEASUREMENT

Zwm.:;:' spectraicopic siudies. The measurements were made by means of a commercial
infrared specrrophotomerer with an FMIR arcachment (Model 297, Perkin-Elmer Led.
).

[

id. Buckinghamshire. U.K.). The FMIR apparacus consists of a germamum
tis ap'}heL to che skin. Ac the surface ofcontac: the infrared ray is retlecred
. being parsialiy absorbed at each reflection. The absorption is wavelengch-
hat an (ntrared absorpoion specirum can be measured. Three absorption

s

Bands zre relevanr for che dererminanion of the morsture content of the strarem corneum:
the amide 1and amide 2 bands. which are ina fixed ratio dependent only on che proteins
nresent: and the H-O-H scissor vibration of water at 1645 cm ™', which s superim-
& the amide | band. The o of ‘a'i*.surb;mc"’s ta the amide | and amide 2 regions
: relutive measure of che moisture content of the strazum corneum (5). The resules
mav be shighdy distorred by infrared .msmp::on of suriaczants wichin the amide 1
reeien. This would fead o a shicho everestimation of hvdrative effects and a siizhe
underestimarion of dehydracive etfects. The csscn::ai findings of this scudy, namely the

nepsurement of A dehvdrative effect, s theretore not atzribucable to this source of error,

commezcial corneometer (Model CM 200 Schwartzhaupt Medizintechnik, Cologne,
FRG: inrnis mc:mu the stratwm orneum ogerner wieh the hydrophobic (0il of che
oomduction sistem. The electrical prorercies of the
upper 20 pm of the
medium (4.7). Eagd

neasuTemen
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Marlamide KL% {Huils Chernie, D-4370 Marh 1.5

Cocamidopropy! lauryl echer
Lakeolin pH 5.6% {B&hringer, D-6800 Mannheim) 1.0

Sodium lactate

Cxypon 288% (Zschimmer und Schwarz, D-5420 Lahnstein) 1.0
PEC-10 olive oil

Fleur PF 11452, perfume oii {Quest [nrernational. D-2000 Hamburg) 8.9

Glucamate DOE 120% {(Nordmann und Rassmann, D-2000 Hamburg) 0.6

Methyl gluceth
PHB-methylesrer®
Merhyl nuraben

(Mercik, D:6100 Darmstadr) 0.2

Syngram?® {Synpharma, D-3100 Aachen} 0.2
Ezhyl lineciate and rocophercl
Aming aaids, Vie. B 6. ures pnosphate,
nicotinic acid n.12
Fuxyi K 4C0F {Schiike und Mayr, B-2C60 Hamburg) 0.1

Mechyl dibromo glurareninie
and phenoxy emhanol

Prilon BD? (BASE, D-6700 Ludwigshafen) 0.1
Disodiem EDTA

Mal-Grun® {Drazgoco, D-3450 Hoelzminden) 0.02
C.L -1"'003 and C.1 61573

Oxvnex 20047 (Merck, D-6100 Darmstadn} 0.005
BHT and citric acid and 2scorovl

paimitate
Water $3.2%5%
* W chank Sebapharma GmbH & Co., D-5407 Boppard 1—Bad Salz:z, for the preparauon of the

detergent emulsion.

By addition of NaOH and HC! the pH of the detergent emulsion was adjusted to three

additio
addicional vaiues. so thar four detersent emuisions of the same composition with pH

$.5 were avaiiabie tor the investugation. Before application

values of 4.0, 3.3, 7.0,
i ratio, resulting in pH values of 4.5, 5.9,

ad
the solutions were ¢ *1 ted with water ina 1o
7.0, and 7.5 for the dererzent solutions used in the test series.

(]

The detergent solution was applied to the skin in a standardized way, using 2 590-g iron
i oversd with resry cloch. The oylinder was immersed in a container filed with

i over the flexer side of the forearm from elbow o wrist.

che gereroent soiution ang joiied i
19 rimes wichin three monuzes. This merhod cnsures un even ¢ distr :'3 ition of the deter-
gent solution over the testarea _ Subsequenciy, the skin was biotted with flutf-free paper.

cesr of Wilcovon. Maan. and Whirney was wsed for

statistical sigmincanee twmEnng. o = .09 was chosen as sipruncance level
ATED SRIN N UAGUD A VOUNGER
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slafuncant for the infrared spec'roscoplc measurements. For the cornenmernc assessment
of skin capacitance, the dzf*erence appears to be a trend bur is not significant. ?artiC*
ularly for the values measured i by infrared spectroscopy, much greater variability w
found in group B (older subjects).

MMEDIATE HYDRATIVE EFFECT ON THE STRATUM CORNEUM AS A FUNCTION OF THE pH OF THE
GETERGENT SOLUTION FOR BOTH GROUFS

i

The results of our measurements are shown in Figures 1 and 2. It is evident from both
infrared spectroscopic and Cofn ometric measurements that a hmrame effect was. the
immediare result of trearment with the solution. The figures show cl learly thae this effect
was significant in nearly all cases. Neither the infrared spectroscopic nor the corneo-
metric measurements showed a statisticaily significant difference berween the individual
derergent solurions of berwesn the w0 groups.

DEHYDRATIVE EFFECT OF THE IURFA LCTANTS AS A FUNCTION OF THE pH OF THE
DETERGENT SCLUTION

The resuits of the measurements are shown in Figures 1 and 2. Following the inirial
hvdration. & more of jess pron Lounced dehvdration eftect was detecrable by both methods

ol

of measurement 30 minuces after treatment. This eifect tasted ar least 90 minutes, and
became more propounced with increasing alkalinity of the detergent solution. The
Goures show at which rimes values could be measurec that differed significantly from
ne initial values

Sume ségnii?canc differences between che individual detergent solutions were aiso found.
For group A. infrared sDecroscopy show e siznificant differences between the effects of
she pH -3 and pH 7.0 solutions ar 50 minutes after appitcation: berween the pH 4.5
ind pH 7.9 solutions at 30. 60, 90, and 120 minutes; and berween the pH 7.0 and pH
TS sojurions ar 30 and G0 minutes. Corneometric measurement of skin capacitance
showed siznificant differences berween the cffeces of the pH 4.5 and pH 7.3 somcmns

st GOL D0, 1290 150, ang lb‘i) minutes. s well as berween the pH 5.9 and pH 7.5

solutions ag 1oU. iU and 180 minuges.

"
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pH 5.9 solution at 60 and 90 minuces; for the pH 7 soiution at 30, 60, and 90 minutes;
and for the pH 7.5 solution at 180 minuzes.

DISCUSSION

In our earlier studies, we were able to show that the water content of the horny layer is
higher in older than in younger subjects, showing also higher variability for the former
(2). In the present study, the infrared spectroscopic results confirmed the earlier find-
ings. The corneometric skin capacitance measurements showed the same rendency,
albeic outside the level of statistical significance. The present studies further show that
the application of 3 specific detergent multicomponent emulsion leads to an intrial,
transient hydration effect. This hydration effect proved to be largely independent of the
oH value of the solution; nor was their any clear dependence on the age of the subjects.

The dehvdrative effect of detergent cubstances is well known. Blank and Shappirio (1)
were able to demonstrate that the water-binding capacity of the stratum corneum
decreases after the application of detergent substances. In earlier studies (3), we showed
that both a soap solution and a surfacrant solution caused a considerable dehydration of
ehe scratum corneum. These studies iavolved infrared spectroscopy measurements as
well as corneometric determinations of skin capacitance. These earlier findings appear (0
be corroborated by the present results. 4

N0 exhaustive study on the dependence of the dehydrative effect of detergent solutions
on their pH exists in the literature. In che older literacure, it was often presumed that
soaps had rather a moisturizing effect while syathetic surfactanes had a dehydrative
effect. Our earlier studies (3) have already disproved this concept. The present studies
demonstrate that the dehydracive effect of this particular slightly alkaline dezergent
ermulsion can be more pronounced than thar of the same composition at neucral or
slighdy acid pH. If chis result is generally applicable, slight acidification of detergent
solutions would be a reasonable strategy t minimize dehydrative effeces. This possi-
bility should be explored in more depth.

A notable aspect of the present study was the difference between the groups of older and
younger subjects. Although the dehydrative effece was apparent as 2 tendency in both
groups, 1T was more sronounced among the younger subjects than ameng the older
subiecss.
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