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We cannotsella lye.

The standard control for irritancy in human patch tests is a
1% soap in water solution.

Doesn't it make sense to leave soap out of your next skin or
hair treatment formulation to achieve mildness?

Our alkoxylated lanolin derivatives SOLAN, POLYCHOL,
LANEXOL AWS, PROCHOL, alkoxylated fatty alcohols VOLPO,
PROCETYL, alkyl alkoxy phosphates CRODAFOS and our new
sucrose esters CRODESTA are efficient emulsifiers, emollients,
conditioners and gellants, which fill the need for mildness with
out high alkalinity and that's no lye!

Here are two honest examples...

pH balanced clear SH30M~™ Non-alkaline liquid MuU24
conditioning shampoo I make-upwith Crodesta |
CRODAFOS SG)SPPG 5 Ceteth 10 Phosphate) 4.50% I CRODESTA F50 (Sucrose Distearate) 5.00%
CROTEIN SPA (Hydrolyzed Animal Protein) 2.00% PROCETYL AWS (PPG 5 Ceteth 20? 4 00% I
Carsonol SLES- 2* (Sodium Laureth Sulfate) 45.00% CRODAFOS N3 NEUTRAL (DEA Oleth 3
Carsamide CA* (CocamlaeIDEA) 2.00% I Phosphate) |
CRODESTA L (Sucrose Monolaurate 5.00%
Per_fume,pres(ervatives, dyes ) q.s. - C()Sstlé/;(r)mA%((JgStearyl Alcohol, Steareth 10, and 4.50% I
Deionised Water 41.50% I LIQUID BASE (Mineral Gil, Lanolin Alcohol) 7.00%
Dissolve the CROTEIN jn a small quantity of the water. I Veegum HV* (Magnesium Aluminum 090% |
Blend all the components by warming gently and Silicate) 3.00%
stirring Formula SH3CMhas an approximate pH of 5. I Ercl)lpy_lene SH%SL* Hvd hvicellul 0.40% |
ellosize Q| (Hydroxyethyicellulose) 6.50%
Titanium Dioxide — micronised 4.00%
I Iron Pigments — micronised gs. |
Preservatives, perfume 63 20%
_ Deionised Water |
m  Disperse Veegum in water and heat to 85° C for 30
I minutestoachieve hydration, allow torevaporation g.s. |
with water Wet the Cellosize down in propylene glycol
I and add tothe Vee?um dispersion Cool with stirring to |
65° C and when uniform disperse the pigments in the
aqueousphase Heattheoilsto65° C. Addtheaqueous I

*Carson Chemical Co. (represented by us on the I phase tothe oil phase with high sgeed stirring, avoiding
East Coast) aeration. When uniform, coolto45° Cand homogenize.

JAVanderbilt Inc **Union Carbide
For samples of Croda
materials and more informa-
tion contact us at 51 Madison
Avenue, New York, NY 10010
Croda (212) 683-3089,
or one of the
distributors listed.

Sales Agents Croda Canada Ltd. 02 Osier Street. Toronto M6P4A2 C anada (416) 763-4123 Walter H. Jelly &Co. 2822 Birch Street. Franklin Park, 111 60131 (312) 455-4235 Sol
Kaplan &Son. Inc. PO Box 17326. Memphis. Tenn 38117 (901) 685-0323 Quad Chemical Co. 2779 East H Presidio. Long Beach. Cal 90810 (213) 979-0606 Hawkins
Chemical, Inc. 3100 East HennpinAve. Minneapolis, Minn 55413(612?]331—6910 Non-Wananty. Allinformation contained hereon isintended pnmanly to demonstrate the
utility ol Croda surtactants and emollients Weassume no liability in the presentation o( thisdata, norshould this inlormation be construed as granting license to practice
any ‘methods or compositions o( matter covered by US or toreign patents.
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SYNOPSES FOR CARD INDEXES

The following synopses can be cut out and mounted on 3x5 in. index cards for refer-
ence, without mutilating the pages of the Journal.

Inhibition of palmar skin conductance in mice by antiperspirants and their rela-
tive anhidrotic activities: Rene Marcy and Marie-Anne Quermonne. Journal of
the Society of Cosmetic Chemists 27, 333 (August 1976)

Synopsis—in order to systematically test the anhidrotic activities of potential
antiperspirants in relation to a standard or to cross-compare various formulations,
an experimental method that uses mice was developed. The antiperspirant was
applied to footpads with a rotating applicator which was gripped by mice; thus
preventing the animals from removing it by grooming. The anhidrotic effect was
evaluated by lowering palmar skin conductance. This was read with a conduc-
tance-meter built so that the mice themselves could grasp the electrodes by re-
flex action. Several topical anhidrotics were tested to determine the intensity,
duration, and after washing persistence of their anhidrotic activity. The calcu-
lation of the concentrations, which inhibit sweating by 50 per cent (weight/vol-
ume and molar anhidrotic concentrations 50) and of the relative activities, allows
the objective comparison of the anhidrotics. Reliability and utility of the test are
discussed in this paper.

Potential and limitation of cosmetic safety testing on man: Erich Ludwig. Journal
of the Society of Cosmetic Chemists 27, 345 (August 1976)

Synopsis—Human testing is essential in order to eliminate sensitization by cos-
metic products with a high degree of probability. In our opinion, the most fre-
quently used and most reliable method is the repeated insult test according to
Shelanski and Shelanski. Opponents of this procedure claim that it is a bodily
insult which is subject to civil penalties. Arguments against this position are
cited. The author stresses that, in the course of 15 years, no product which was
declared safe on the basis of this test later elicited complaints due to allergic
reactions.
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A stereomicroscopic method for the determination cf moisturizing efficacy in
humans: Derek R. Highley, Vera O. Savoyka, John J. O’Neill, and John B.
Ward. Journal of the Society of Cosmetic Chemists 27, 351 (August 1976)

Synopsis—A stereomicroscopic test for moisturizing efficacy has been developed
which is based upon the ability of moisturizers to prevent or alleviate soap-in-
duced dry skin using the back of the hand as a substrate. The method is founded
on objective definitions of the terms “dry skin” and “moisturizer.” These defini-
tions do not apply any particular etiology of the condition, nor do they imply
any particular mechanism of efficacy in treatment.

One advantage of this procedure is that it permits comparative efficacy mea-
surements on moisturizing preparations regardless of their form or water content.
Another is, that by means of this test using panels of small size, information is
generated, which could otherwise be obtained only through clinical testing on
large populations.

A numerical grading system for relative skin dryness has been developed by
means of which a numerical measure of moisturizing efficacy is obtained. Com-
puterized statistical analysis of the data is performed when two materials are
compared for moisturizing efficacy.

Clinical aspects of dry skin: Marvin E. Chernosky. Journal of the Society of
Cosmetic Chemists 27, 365 (August 1976)

Synopsis—Adequate prevention and management of dry skin problems are based
on the prediction of establishing a correct diagnosis, a feat often not accomplish-
ed by patients and physicians. The incidence of dry skin symptons is increasing
because of changes in the work and leisure time milieu of large portions of the
population. Regulation of environmental exposure and patient education are
important preventive measures. Specific methods for maintenance of stratum
comeum water barrier and binder characteristics are unknown, but many topical-
ly applied formulations, sometimes in conjunction with systemic medications,
restore the skin to normal appearance clinically and rid the patient of associated
symptoms. The cosmetic chemist, physician, and user of dry skin products should
be aware that adverse reactions to their topical use can occur.

ninn-'
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Inhibition of palmar skin conductance
In mice by antiperspirants
relative anhidrotic activities

RENE MARCY, M.D.,, D. PHARM. and MARIE-ANNE QUERMONNE,
D. PHARM.”

Synopsis—in order to systematically test the ANHIDROTIC ACTIVITIES of potential
ANTIPERSPIRANTS in relation to a standard or to cross-compare various formulations,
an experimental method that uses mice was developed. The antiperspirant was applied
to footpads with a rotating applicator which was gripped by mice; thus preventing the
animals from removing it by grooming. The anhidrotic effect was evaluated by lowering
PALMAR SKIN CONDUCTANCE. This was read with a conductance-meter built so
that the mice themselves could grasp the electrodes by reflex action. Several topical an-
hidrotics were tested to determine the intensity, duration, and after washing persistence
of their anhidrotic activity. The calculation of the concentrations, which inhibit sweating
by 50 per cent (weight/'vohime and molar anhidrotic concentrations 50) and of the rela-
tive activities, allows the objective comparison of the anhidrotics. Reliability and utility
of the test are discussed in this paper.

Introduction

In testing antiperspirant formulations, different procedures may be used
(1-5). A paper (6) concerned with skin conductance measurement failed
to show any activity of locally applied aluminum salts, so doubt was cast on
this type of method (2). However, we have recently developed (7-9) a
method measuring palmar skin conductivity in mice in relation to palmar
sweating. Consequently, this has been extended to antiperspirant testing, and
a short preliminary note (10) has been published.

“Dennopharmaeological Department, Pharmaceutical Sciences Unit and Institute of
Dermobiology and Cosmetodynamics, The University, 14032 Caen-Cedex France.

333
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Materials And Methods
Animals

Swiss Oil mice* were kept in our laboratory for 4 days. The animals were
given a continuous water supply and a standard diet (standard rat food pel-
lets number 103—UAR 91360t). Animals of both sexes were used indiscrimi-
nately because we had previously (8) established that males and females
respond in a similar way. When their weight reached 16 to 20 g, the mice
were randomized into groups of 10 or 20. A different group was used with
each concentration of the chemical tested.

Antiperspirants

The following chemicals were used, dissolved in distilled water at the con-
centrations noted in brackets: tannic acid (1,000, 5,000, and 20,000);
trichloracetic acid (500, 1,500, and 5,000), zinc chloride (1,000, 10,000, and 30,-
000); zinc phenolsulfonate (1,000 and 10,000), aluminum sulfate (1,000, 10,-
000, and 40,000); aluminum hydroxychloride (100, 500, 1,000 5,000, and 10,-
000); formaldehyde (500, 5,000, and 30,000); glutaraldehyde (780, 1,560,
6.250, and 25,000); and isopropamide iodide (100, 250, and 1,000). All concen-
trations are weight/volume (mg/IOOml).

Mouse Palmar Skin Conductance Meter

A special apparatus, which has already been fully described (7-8), was
used to evaluate the palmar skin conductance. The essential feature of this
apparatus is the two electrodes, which are installed at a height of 17 cm
above the work surface (Fig. 1). The dc current (4.5 V, 15 to 20 pA) is to-
tally painless.

Topical Solutions Applicator

To apply the topical solutions to the palmar skin, we used a rotating ap-
plicator. This apparatus was comprised of a horizontal rod 30 mm in diam-
eter and 180 mm in length; 4 plates perpendicular to the rod to divide it into 3
partitions. The rod was covered with 12 thicknesses of surgical gauze. From
left to right, the 3 partitions were, respectively, treatment, washing, and dry-
ing partitions. The gauze in the first partition was soaked with a topical solu-
tion to be tested and the gauze in the second partition was soaked with dis-
stilled water. The gauze in the third partition was left dry. The rotating rod
was turned by an electric motor at 17 rpm (Fig. 2).

*Elevage Charpentier, 14320 Fontenay-le-Marmion, Caen, France.
tVillemoissen-sur-orge, France.
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Figure 1. Reading of palmar skin conductance. Note way mouse is held and way it grasps
electrodes

treatment washing

Figure 2. Antiperspirant applicator. Note division of rod into three sections; respectively,
treatment, washing, and drying
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Method

The first reading of the palmar skin conductance (r0) was taken by plac-
ing a mouse held by its nuchal skin against the electrodes, which it immedi-
ately grasped (Fig. 1). The rotating rod was then switched on, and the
mouse was placed on the rod in the treatment partition for 30 sec. During
this time, due to the rod’s rotation, the mouse was forced to run on the rod
to avoid falling. Depending on the particular experimental schedule, the
mouse was then either placed in the washing partition for 3 min, and in the
drying partition for the same length of time, or placed directly in the drying
partition.

New palmar skin conductance readings were taken 1, 4, 7, and, if
necessary, 24 hours after treatment (rt= rn r4, r7, and ). The anhidrotic
activity for each animal at the time of each reading, was calculated by the
formula If —~rL_x 100

r,

The mean figure for a group, corresponding to a particular concentration,
was then calculated. Whenever possible, the regression equation y = a log
x +b (where y stood for palmar skin conductance the variation per cent
and x stood for the logarithm of the concentration) was established. By
taking y as —50 per cent, the corresponding value of x (i.e., the anhidrotic
concentration, which lowered sweating by 50 per cent) was calculated. This
figure was called anhidrotic concentration 50 and was determined in weight/
volume (rng/100 ml) and in moles. The relative anhidrotic activities (weight/
volume and molar relative anhidrotic activities) were calculated, taking the
anhidrotic activities of aluminum hydroxychloride as 100 after 4 hours.

Reliability Tests

Saturated Na CI solution was locally applied to 10 mice, without washing
them, according to the above described method. A reading of palmar skin
conductance was taken 15 and 30 min after application. Two batches of 10
mice were (intraperitoneally) dosed with atropine sudfate (2 mg/kg). Ten
min later, palmar skin conductance was recorded and local treatment with
either aluminum sulfate or glutaraldehyde was carried out. A new reading of
palmar skin conductance was taken 10 min after this.

Results

Reliability of the Method

Palmar skin conductance was not altered by saturated Na CI solution,
which was applied in the same way as the anhidrotics, palmar skin conduc-
tance variations were 1.33 per cent (confidence limits P = 0.05: —4.64, + 7.32)
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Table |

Analysis of the Variance of Regression Equations
Palmar Skin Conductance Variation Per Cent/Concentration

Source of Sum of

Variation ~ Squares df* Variance F P
4-hour reading LRb 11,392.00 1 11,392.00 1952 <0.001
Tannic acid DR® 1,203.22 1 1,203.22 2.06 >0.05

R" 15,752.07 27 583.41
T 28,347.29 29
LR 6,165.22 1 6,165.22 14.80 <0.001
7-hour reading DR 62.38 1 62.38 0.14 >0.20
R 11,243.34 27 416.42
T 17,470.94 29
4-hour reading LR 7,875.89 1 7,875.89 18.81 <0.001
Trichloracetic acid DR 97.27 1 97.27 0.23 >0.20
R 23,859.63 57 418.59
T 31,832.79 59
LR 4,332.01 1 4,332.01 6.40 <0.05
7-hour reading DR 80.68 1 80.68 0.11 >0.20
R 38,534.28 57 676.04
T 42,946.97 59
4-hour reading LR 4,617.56 1 461756 24.03 <0.001
DR 344.55 2 176.27 0.89 >0.20
R 6,916.32 36 192.12
T 11,878.43 39
Aluminum LR 9,734.23 1 9,734.23 22.27 <0.001
hydroxychloride DR 1,056.59 2 528.28 120 >0.20
7 hour reading R 15,733.08 36 437.03
T 26,523.90 39
Aluminum sulfate LR 24,558.25 1 24,558.25  23.46 0.001
4-hour reading DR 10.82 1 10.82 0.01 0.20
R 28,269.36 27 1,047.01
T 52,838.43 29
4-hour reading LR 3,824.16 1 3,824.16 7.06 <0.05
Formaldehyde DR 571.67 1 571.67 1.05 >0.20
R 30,849.54 57 541.22
T 35,245.37 59
LR 6,140.17 1 6,140.17 1166 <0.01
7-hour reading DR 3.39 1 3.39 0.006 >0.20
R 29,992.83 57 526.19
T 36,136.39 59
4-hour reading LR 29,540.14 1 29,540.14 66.00 <0.001
Glutaraldehyde DR 204.86 2 102.43 022 >0.20
R 34,013.80 76 447.55
T 63,758.80 79

LR 27,242.88 1 27,242.88 59.72 <0.001
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Table | (con)

Source of  Sum of Signifi-
Variation ~ Squares dfl Variance F P cance
7-hour reading DR 1,954.76 2 977.38 2.14 >0.20 N S
(Glutaraldehyde) R 34,668.16 76 456.16
! T 63,865.80 79
4-hour reading LR 4,798.82 1 4,798.82 1139 <0.01 S
Isopropamide DR 176.85 1 176.85 041 >0.20 N S
R 11.371.32 27 421.16
T 16,346.99 29
LR 8,507.76 1 8,507.76 1434 <0.001 H S
7-hour reading DR 932.08 1 932.08 157 >0.20 N S
R 16,017.21 27 533.23
T 25,457.05 29

1Degrees of freedom.
bLinear regression.

¢ Deviation from regression.
dResidual variation.

e Total.

and 2.40 per cent (—2.88, + 7.70) after 15 and 30 min, respectively.
When sweating was pharmacologically inhibited, local application of an-
hidrotics did not alter the corresponding level of palmar skin conductance.

Concentration of the Solutions and Anliidrotic Activity

W ith the exception of zinc derivatives, for which it was impossible to find
any relation between concentration and palmar skin conductance variation,
the palmar skin conductance inhibition of all chemicals tested related to
concentration. In most cases, it was possible to calculate the regression equa-
tions “palmar skin conductance variation/per cent concentration,” which
were, in general, highly significant (Table 1) and to draw the corresponding
lines (Fig. 3). From the relative activities (Table Il), it can be seen that alu-
minum hydroxychloride, tannic acid, and the anticholinergic drug isopro-
pamide were the most effective topical anhidrotics tested.

Duration of the Anhidrotic Effect

The activities of aluminum hydroxychloride and isopropamide were greater
7 hours after application (369 and 455, respectively) than 4 hours after appli-
cation (100 and 164, respectively). The reverse was true for the other products
tested (Table I1).

At the maximal concentration tested, and after 24 hours, the anhidrotic
effect of tannic acid had become very weak. With aluminum hydroxychlo-
ride, slight anhidrotic effects (palmer skin conductance variation = —19.26
per cent, P = 0.05 confidence limits = —10.16 and —28.36 per cent) persisted,
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Figure 3. Regression lines “palmar skin conductance variation per cent/concentration
of various antiperspirants

Table 11

Anhidrotic Concentrations 50 and Relative Anhidrotic Activities of Various Antiperspirants

Chemicals Weight/Volume (mg/100 ml) Moles X 10—
Times of  Anhidrotic Relative Anhidrotic Relative
Readings Concentration Anhidrotic Concentration Anhidrotic
(hours) 50 SEa Activities 50 SE* Activities
Tannic acid 4 16,190 1,320 12 951 77 87
7 25,500 1,640 8 1,498 96 55
Trichloracetic 4 14,770 350 13 9,039 214 9
acid 7 38,900 350 5 23,808 214 3
Aluminum 4 1,990 490 100" 824 202 100~
hydroxychloride 7 540 566 368 223 231 369
Aluminum sulfate 4 7,430 2,460 27 1,114 369 74
Formaldehyde 4
7 51,640 1,810 4 171,961 6,027 0.5
Glufaraldehyde 4 4,390 860 45 4,384 858 19
7 6,360 820 31 6,351 818 13
Isopropamide 4 2,410 96 82 502 20 164
iodide 7 870 70 229 181 14 455
“Standard error of anhidrotic /gx»_ _
concentration 50 equals j ey fl (—b0 —Yf~
V n-2 XU + Sr )

Y is the mean palmar skin conductance variation per cent.
bWeight/Volume/ or molar activity of aluminum hydroxychloride equals 100.
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aluminium hydroxychloride

Figure 4. Effect of washing on palmar skin conductance variation after application of
aluminum hydroxychloride and glutaraldehyde at certain concentrations

while in the case of glutaraldehyde, strong inhibition of palmar skin conduc-
tance could still be detected (palmar skin conductance variation = —72.47
per cent. P = 0.05 confidence limits = —59.94 and —85.00 per cent).

Persistence of the Anhidrotic Action after Washing

At anhidrotic concentration 50 (1,990 and 4,390 m g/100 ml, respectively),
the prewashing and postwashing anhodritic activities of aluminum hy-
droxychloride and glutaraldehyde remained identical. On the other hand, at
minimal active concentrations (50 and 780 m g/100 ml), the topical anhi-
drotic action of aluminum hydroxychloride became zero if its application
to the skin was immediately followed by washing, whereas, washing did not
modify the anhidrotic action of glutaraldehyde (Fig. 4).

D iscussion

The results obtained are consistent with research carried out to date.
Trichloracetic acid was seen to be a poor anhidrotic (1); anticholinergic
drugs (13, 14) and aldehydes (15, 16) to be active anhidrotics. Glutaralde-
hyde had a relatively long effect (15). Aluminum salts revealed themselves as
good anhidrotics. Their antiperspirant effect reached a maximum 4 to 7 hours
after application and was still perceptible after 24 hours (12). Aluminum
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hydroxychloride was more active than aluminum sulfate at the same molar
concentration.

Assessment of sweating by skin conductance is quite valid. The significative
correlation (17, 18) and the linear relationship (19, 20) between skin con-
ductance and sweating have been demonstrated. It is true that skin conduc-
tance is also dependent on epidermal cells (21, 22) and most certainly on the
epidermal duct wall (23). However, in the present case, we have proved
that mice palmar skin conductance was dependent on the excreted sweat,
since palmar skin conductance increase due to pilocarpine was suppressed
by drying footpad sweat (7).

The local blood flow (24-26) might interfere with skin conductance,
whereas (27, 28), assert that this effect would be slight or even zero (29).
In any case, it does not modify the skin conductance in this method, since
intraperitoneally injected psycholeptics, without any vasoactivity, quantita-
tively inhibit palmar skin conductance; and, more importantly, adrenergic and
adrenolytic drugs, which have contrary effects on vasomotricity, both inhibit
palmar skin conductance (30, 31).

The possibility of a modification of palmar skin conductance by a physi-
cochemical effect of the topical anhidrotic was ruled out by local treatment
with saturated Na CI solution. This did not alter the palmar skin conductance.
Similarly, application of aluminium sulfate and glutaraldehyde on animals
intraperitoneally pretreated by an anticholinergic drug was carried out in
these conditions, the palmar skin conductance could only be modified by a
physicochemical effect. There was no such modification.

So the inhibition of palmar skin conductance by a topical antiperspirant
is, obviously, the consequence of its anhidrotic activity. As it has previously
been demonstrated with intraperitoneally injected anticholinergic drugs (7),
inhibition of palmar skin conductance by topical anhidrotics is related to
dose, (i.e., the concentration of tested solutions). With active antiperspirants,
the concentration response relationship may be expressed by a regression
equation. Furthermore, the statistical calculation of anhidrotic concentration
50 affords an objective basis to the determination of the antiperspirant ef-
ficacy (weight/volume or molar standard anhidrotic activity), which is not ob-
tained from an arbitrary choice of the concentrations tested.

So far, this has not been done. Either only semiquantitative results(var-
iable number of positives) have been given (13, 32-35), when results have
been expressed numerically (12, 15, 36-37), or graphically (38-40), no con-
centration-response equation was given except for (14). However, the latter
method belongs to the quantal type (all or nothing response, i.e., sweating
or no sweating)and thus affords less information than a quantitative method,
i.e., based on a continuous variation of the effect (antiperspirant efficacy)
according to dose (41), such as the one described here.
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The method is not only quantitative, but also sensitive: the antiperspirant
activity of concentration as low as 0.1, 0.5, and 0.78 for aluminum hydroxy-
chloride formaldehyde, and glutaraldehyde, respectively, can be detected.

Since activity is not inferred from the duration of sweating after treatment
as in (12), the duration of the anhidrotic effect can be recorded independent-
ly. In addition, the duration of the anhidrotic effect and its persistence, even
after washing, are easily studied.

Use of the rotating rod for application of the topical anhidrotic takes the
place of a tedious hand painting of the paws. As the mice have to grasp the
rod, they are prevented from grooming and thus removing and absorbing
the anhidrotic by mouth. The antiperspirant is applied on the skin, which is
of much more practical interest than in (14), where chemicals tested were
locally subcutaneously injected.

In contrast to (12, 37, 42), the effects are recorded in unanesthetized ani-
mals, and there is no need to stimulate sweating; thus excluding additional
souices of error and simplifying (and shortening) the experimental schedule.

The use of mice to test antiperspirants developed for human subjects may
meet with criticism (39), but such a procedure is the very basis of phar-
macology. Tests on human volunteers have obvious drawbacks themselves
(5). The use of the rat or mouse footpad for antiperspirant testing has al-
ready been advocated (12-14). Footpad sweat glands of mice belong to the
eccrine type (43), as do human glands, and their pharmacological reaction is
the same (7, 13, 43). Large, homogenous batches of mice are readily avail-
able, thus, allowing a rational design of experiments. Consequently, the test
can be used to compare a series of potential antiperspirants to a standard or
to cross-compare various formulations.
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Moglichkeiten und Grenzen
der Prifung von Kosmetika
auf Vertraglichkeit am Menschen

ERICH LUDWIG*

Vorgetragen am 22. Mai 1975 in Varna!Bulgarien
anlaBlich der 2. nationalen Konferenz uber
Probleme der kosmetischen und Parflimerie-Industrie

Synopsis — Potential and limitation of cosmetic safety testing on man. — Human testing
is essential in order to eliminate sensitization by cosmetic products with a high degree of
probability. In our opinion, the most frequently used and most reliable method is the repeated
insult test according to Shelanski and Shelanski. Opponents of this procedure claim that it is
a bodily insult which is subject to civil penalties. Arguments against this position are cited.
The author stresses that, in the course of 15 years, no product which was declared safe on the
basis of this test later elicited complaints due to allergic reactions.

Das Lebensmittel-Gesetz der Bundesrepublik Deutschland, dem auch die
Kosmetika unterstehen, besagt, daB es verboten ist, Erzeugnisse herzustellen
und zu vertreiben, die bei bestimmungsgemaBer Anwendung die menschliche
Gesundheit schadigen kénnen. Ahnliche gesetzliche Bestimmungen gibt es in
fast allen Landern.

Eine Gesundheitsschadigung durch Kosmetika, die kurzfristig oder auch
Uber langere Zeit mit der menschlichen Haut oder Mundschleimhaut in Be-
rihrung kommen, kann dadurch erfolgen, dafl

1. ein bestimmter Bestandteil des Produktes resorbiert wird und im
Organismus toxisch wirkt,

2. das Produkt die Haut primar reizt
oder

3. zu einer Sensibilisierung fuhrt.

* Medizinische Abteilung der Fa. Hans Schwarzkopf GmbH,
Hohenzollernring 127—129, D-2000 Hamburg 50, Deutschland.
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Der Nachweis der Toxizitat eines Stoffes stellt im allgemeinen kein Problem
dar, zumal sie im Tierversuch leicht mdglich ist. Die tierexperimentell nach-
gewiesene Toxizitat eines Stoffes schlieBt Gibrigens dessen Einsatz in Kosmetika
nicht automatisch aus. Man denke nur an die in Dauerwellflissigkeiten ent-
haltene Thioglykolsdure. Bei bestimmungsgemalRer Anwendung wird der an
sich toxische Stoff nicht oder in pharmakologisch nicht relevanten Mengen
resorbiert.

Auch die Frage, ob ein Stoff die menschliche Haut reizen wird, 1aBt sich im
Tierversuch, namentlich wenn dieser an mehreren Spezies durchgefuhrt wird,
mit ausreichender Sicherheit beantworten.

Im Gegensatz zur Toxizitdt und zur Reizwirkung ist die Sensibilisierung ein
Risiko, das im Tierversuch allein nicht ausgeschlossen werden kann. Mit an-
deren Worten: Selbst wenn das Meerschweinchen, das fur Allergie-Versuche
am meisten geeignete Tier, durch einen Stoff nicht sensibilisiert worden ist, so
schlieBt das die Mdglichkeit der Sensibilisierung des Menschen nicht aus. Eine
Prifung des Sensibilisierungsvermdgens am Menschen selbst ist daher uner-
laRklich.

Die Prifung an der menschlichen Haut ist méglich in der Form der ein-
fachen epicutanen Testung mittels Lappchenprobe (patch test) an freiwilligen
Probanden oder aber durch die praktische Anwendung, die dem beabsichtigten
Gebrauch entspricht.

Von den bekannten Testmethoden, die etwas Uber das Sensibilisierungs-
vermdgen einer Zubereitung oder eines Stoffes aussagen, ist mit Abstand der
sog. repeated insult patch-Test von Shelanski u. Shelanski (2) der zuverlassig-
ste. Die Bezeichnung ist nicht ganz glucklich, denn das Wort ,insult“ verleitet
zu der Annahme, daR die Haut skarifiziert oder sonstwie geschadigt wird,
was nicht der Fall ist. Bei dieser Methode, die einerseits leider nicht gentigend
bekannt ist, sich mir aber andererseits im Laufe von Jahren optimal bewahrt
hat, wird eine bestimmte Menge der zu testenden Substanz® auf ein Test-
pflaster gebracht und dieses fiir 24 Stunden auf die unvorbehandelte und un-
beschadigte Haut des Probanden appliziert.

Nach 24 Stunden wird das Testpflaster abgenommen und die Reaktion ab-
gelesen. Nach einer Pause von 24 Stunden, also insgesamt 48 Stunden nach
der Pflasterapplikation erfolgt eine zweite Ablesung. Anschliefend wird ein
neues Testpflaster genau auf das Hautareal appliziert, auf dem schon das erste
Pflaster gelegen hat. Dieser Vorgang wird mehrfach wiederholt. Nach der
urspringlichen Empfehlung von Shelanski u. Shelanski 14mal, nach der Emp-
fehlung der Deutschen Gesellschaft fir Fettwissenschaften (1) 5mal. Ich selbst
wiederhole die Pflasterapplikationen 8mal. In jedem Fall erfolgt nach den
wiederholten Applikationen eine Pause von mehreren Tagen. Diese betragt
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bei Shelanski u. Shelanski 2—3 Wochen, bei der Deutschen Gesellschaft fur
Fettwissenschaften 10 Tage. Ich selbst lege auch eine Pause von 10 Tagen ein.
Nach dieser Zeit erfolgt die sog. auslésende Testung an einem bis dahin un-
behandelten Hautareal, die Uber eine maoglicherweise eingetretene Sensibili-
sierung AufschluB geben soll.

Eine Reaktion nach der ersten Applikation besagt, daR der zu prifende
Stoff primar reizt oder daR der Proband gegen denselben bereits sensibilisiert
ist. Weitere Pflasterapplikationen erfolgen in solchen Fallen nicht mehr. Eine
spater im Verlaufe der mehrwochigen Testperiode auftretende positive Reak-
tion zeigt an, dal3 eine Hautermudung (skin fatigue) eingetreten ist. Es handelt
sich hier um eine Reaktion durch Kumulierung unterschwelliger Reize. Die
positive Reaktion kann aber auch besagen, dafl eine Sensibilisierung eingetre-
ten ist. Zur Klarung der Frage, ob es sich um eine allergische Reaktion oder
um eine Hautermidung handelt, erfolgt die nachste Pflasterapplikation auf
einem unmittelbar benachbarten Hautareal. Fallt die Reaktion wieder positiv
aus, vielleicht sogar noch starker positiv als die vorausgegangene, so beweist
das eine in der Zwischenzeit eingetretene Sensibilisierung. Ein negativer Test
im Bereiche des benachbarten Hautareals besagt, da es sich nur um eine Haut-
ermidung gehandelt hat.

Die auslosende Testung 10 oder mehrere Tage nach dem Abstand von
2 Tagen wiederholten Pflasterapplikationen beantwortet die wichtige Frage,
ob eine Sensibilisierung eingetreten ist oder nicht. Eine positive Reaktion, die
erstmalig bei der ausldésenden Testung auftritt, ist allergisch und liefert den
Beweis flir eine eingetretene Sensibilisierung.

Das soeben beschriebene Verfahren gestattet in einem Arbeitsgang den
Nachweis primar reizender, hautermidender und sensibilisierender Eigen-
schaften.

Gegen dieses Verfahren, das von der US-amerikanischen Food and Drug
Administration wegen seiner hohen Aussagekraft akzeptiert wird, wenn es an
mindestens 50 Probanden durchgefihrt worden ist, werden von verschiedenen
Autoren Einwande erhoben. Es wird behauptet, dal die mdgliche Sensibili-
sierung eines Probanden eine Korperverletzung und somit eine strafbare
Handlung darstelle. Dem ist entgegenzuhalten, daf

1. von einer Korperverletzung nicht die Rede sein kann, wenn die
Testung mit Zustimmung des zuvor entsprechend aufgeklarten und
bezahlten Probanden erfolgt,

2. die gegebenenfalls eingetretene Sensibilisierung im denkbar frihe-
sten Stadium erkannt wird und daher zu erwarten steht, dall die
auf diesem Wege erworbene Allergie nach kurzer Zeit wieder er-
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lischt (entsprechende katamnestische Untersuchungen sind im
Gange),

3. diejenigen, die ein solches Verfahren ablehnen, keine verninftige
Alternative zu bieten haben.

Verzichtet man auf jegliche Prifung der Vertraglichkeit am Menschen bzw.
beschrankt sich auf eine einfache Epicutantestung, die lber ein Sensibilisie-
rungsvermdégen Uberhaupt nichts aussagt, so kann das katastrophale Folgen
haben. Ende der fiinfziger Jahre hat eine ungentigend auf ihre Vertraglichkeit
geprifte Dauerwellflissigkeit zu einer wahren Epidemie an Berufsekzemen
bei Friseuren gefiihrt.

Ersetzt man die Prifung auf sensibilisierende Eigenschaften mit Hilfe einer
Testung im engeren Sinne (wiederholte Applikation von Testpflastern) durch
einen sogenannten Expositionstest oder Gebrauchstest, so ist die Gefahr einer
Sensibilisierung, die man vermeiden mochte, keineswegs ausgeschlossen. Da
eine solche Prifung in der Regel an einem gréReren, weniger gut Gberschau-
baren Kollektiv ohne unmittelbare arztliche Kontrolle erfolgt, ist das Risiko
einer Sensibilisierung noch viel groRer. Durch die grof3flachige Applikation
eines letztlich potentiellen Allergens ist die Mdglichkeit einer massiven Sen-
sibilisierung gegeben, die voraussichtlich lange anhéalt und unter ungilinstigen
Bedingungen sogar unerkannt bleiben kann.

Shelanski u. Shelanski betonen, dafl Stoffe, die den von ihnen vorgeschlagenen
Test bestanden haben, sich spater bei ihrem Einsatz in Kosmetika in keinem
Fall als unvertraglich erwiesen haben. Aufgrund meiner in mehr als 15 Jahren
gesammelten Erfahrung kann ich bestatigen, daB kein Produkt, das nach einer
Prifung im repeated insult patch-Testverfahren freigegeben wurde, spater zu
einer Reklamation wegen Unvertraglichkeit AnlaB gegeben hat.

Zusammenfassung

Um sensibilisierende Eigenschaften eines kosmetischen Produktes mit einem
hohen Grad an Wahrscheinlichkeit ausschlieBen zu kénnen, ist eine Testung
am Menschen selbst unerlaRlich.

Fir die bewéahrteste und zuverlassigste Methode halten wir den repeated
insult patch-Test nach Shelanski u. Shelanski.

Gegner dieses Verfahrens behaupten, hier handle es sich um eine Kdrper-
verletzung, die strafbar ist. Es werden Argumente gegen die Berechtigung
dieses Vorwurfes aufgefihrt. Der Verfasser betont, da im Verlauf von funf-
zehn Jahren kein Produkt, das aufgrund dieses Prifungsverfah'ens freige-

geben wurde, spater zu Reklamationen wegen allergischer Reaktionen Anlafl
gegeben hat.
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A MESSAGE FROM TIIE EDITOR OF THE JSCC

As you know, The Journal of the Society of Cosmetic Chemists, along with all other
publications, has been faced with increasing production costs over the past year. The
cost of paper along with printing costs have increased to the point where some action
must be taken in order to insure the continued scientific and technical integrity of The
Journal. The Publications Committee has been considering this problem for the past
several years and has found it necessary to increase its subscription rate to non-members,
increase its advertising rates as well as to increase the total number of pages of adver-
tising copy. We have now reached the point where we can no longer increase the number
of advertising pages without proportionally increasing the number of pages devoted to
scientific and technical articles. To do so would drastically change the nature of our
Journal to the point where it would lose much of its professional status.

Therefore, in order to increase the number of pages devoted to scientific and technical
papers, the Board of Directors have approved the institution of a modest page charge
to be assessed each author of a published paper. While these page charges will be
waived by the business office in cases of undo hardship, it is expected that sufficient
income will be received so as to insure the continued viability of scientific and profes-
sional journals.

If we recognize that publication is one of the goals of research, then the cost of
publication should be included as part of the research funding.

Sincerely,
John J. Sciarra, Ph.D.
Editor
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Synopsis: A Stereomicroscopic Test for Moisturizing Efficacy has been developed, which
is based upon the ability of moisturizers to prevent or alleviate soap-induced dry skin
using the back of the hand as a substrate. The method is founded on objective definitions
of the terms “dry skin” and “moisturizer.” These definitions do not apply any particular
etiology of the condition, nor do they imply any particular mechanism of efficacy in
treatment.

One advantage of this procedure is that it permits comparative efficacy measurements
on moisturizing preparations regardless of their form or water content. Another is, that
by means of this test using panels of small size, information is generated, which could
otherwise be obtained only through clinical testing on large populations.

A numerical grading system for relative skin dryness has been developed by means of
which a numerical measure of moisturizing efficacy is obtained. Computerized statistical
analysis of the data is performed when two materials are compared for moisturizing
efficacy.

Introduction

The influence of moisturizing agents on the status of stratum corneum water
has been the subject of numerous publications. Water vapor transmission

"The Gillette Co., Personal Care Division, Gillette Park, Boston, MA 02106.
120 West 64th St., New York, N.Y. 10023.

IAvon Products Inc., Suffern, N.Y. 10901.
50Cyanamid Consumer Research Center, Clifton, N.J. 07015.
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across isolated stratum corneum and in vivo measurement of transepidermal
moisture loss have been used by several authors as an index of moisturizing
efficacy (1, 2, 3, 4, 5, 6). Laden and Morrow (7), Park and Baddiel (8, 9), and
Reiger and Deem (6, 10) studied the rheology of the stratum corneum in re-
lation to its water content. The water binding capacity of the stratum corneum
has been thoroughly investigated (11, 12, 13, 14). The efforts of the above in-
vestigators have stimulated research on moisturization and increased our
knowledge concerning the dynamics of stratum corneum water. However,
these techniques are not suitable for screening large numbers of ingredients
and cosmetic formulations for moisturizing efficacy, for reasons which will be
discussed later. Additionally, they do not directly relate to the signs of dry
skin, familiar to many consumers.

Johnson et al. (15) and Gibson (16) in clinical studies, developed rating
systems for determining the severity of dryness of volunteers’ hands. Scaling,
cracking, and redness were used as criteria of dryness. Because the paramet-
ers studied by Johnson et al. and Gibson relate directly to the signs of dry
skin as they are experienced by the consumer, their use in the assay of mois-
turizers designed to combat this problem is indicated.

The subject of the present paper is the development of a stereomicro-
scopic test for moisturizing agents, which is based upon their ability to
overcome soap-induced dry skin, using the back of the hand as the substrate.
The following definitions are fundamental to the development of this tech-
nique.

1 Dry skin is a condition characterized by the presence of upraised
edges of groups of stratum corneum cells, which reflect or refract
light in a manner that is different from normal skin.

2. A moisturizer is an ingredient or product which prevents or alleviates
the signs of dry skin.

By means of the procedure described here, any type of ingredient or for-
mulation can be tested, regardless of water content, using relatively small
panels of individuals who are prone to the development of dry skin. This per-
mits the ranking of ingredients or products in order of their effectiveness and
head to head comparison of two or more products for moisturizing efficacy.

Results obtained using the stereomicroscopic procedure have been corrobo-
rated by an independent testing laboratory.

E xperimental Design and Results
I. Stereomicroscopic Evaluation of Hands

It is essential that one uses trained observers for the stereomicroscopic
evaluation of dryness. It has been our experience that up to 3 weeks of train-
ing may be required before dependable results are obtained.
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Table |
Definitions of Stereomicroscopic Dryness Ratings

Normal skin, no observable scale at 30 X magnification.

Occasional scale, not necessarily distributed uniformly, on either plateaus or sulci.
Scale in sulci and on plateaus.

Pronounced scaling visible to the naked eye, giving the surface a whitish appearance.
Hand is rough to the touch.

= More scale with pronounced separation of scale edges.

Some evidence of cracking in the snlci.

Abundant scale, extensive cracking of the skin surface.

WN RO

~
|

a1
I

Figure 1. Optical photomicrograph of normal skin (zero dryness rating)

The back of the hand is scanned from the wrist to the knuckles with the
stereomicroscope at 30X magnification. The hand is illuminated by means of
a microscope lamp mounted on the stereomicroscope at a 30° angle to the
skin surface. The dryness rating is mentally averaged according to the overall
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Figure 2. Optical photomicrograph of skin having dryness rating of 3

distribution of scale and cracking. Gross signs of dryness, which are visible to
the naked eye and the tactile evaluation of roughness are taken into account.

Il. Rating System

A rating system has been developed in order to obtain a numerical expres-
sion of relative dryness. The definitions of ratings from 0 to 5 are depicted in
Table I. The +3 rating is a reference point, which relates the microscop'c nu-
merical rating system with the degree of dryness just noticeable to the subject.

At low magnification (30 X), the skin surface of most subjects consists of
diamond-shaped plateaus outlined by furrows or sulci (Fig. 1). Unless the
skin is dry, both plateaus and sulci are smooth in appearance. As the surface
dries, scales appear on both plateaus and sulci (Fig. 2). Cracking occurs at the
bottom of the sulci with advanced dryness (Figs. 3 and 4). Relatively few in-
dividuals (about 5 per cent), have skin in which the plateaus have a “cobble-
stone” appearance. As a rule, this type of individual develops smaller scales
than does the average individual, and these occur primarily on plateaus.
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Figure 3. Optical photomicrograph of very dry skin having dryness rating of 5

I11. Test Procedure

Both of each individual’s hands are rated for initial dryness on the morning
of the first test day using the scale described previously. Both hands are
washed with unscented, 80:20 tallow cocoa hand soap 5 times per day at ap-
proximately hourly intervals for 4 days. Hands are washed for 30 sec, so that
the backs of both hands are equally exposed to lather. They are thoroughly
rinsed with tepid tap water and patted dry, except for the backs of both
hands, which are allowed to air dry. Following each of the first 4 washings,
the test material is applied to the back of one hand using the first 3 fingers
of the opposite hand with a circular motion; the other hand serves as the
untreated control.

Written instructions are given to each panelist at the start of the test. Pan-
elists are cautioned not to transfer test material to the back of the untreated
hand and to avoid rubbing or scratching either hand during the test period.
The product is applied each day only after the first 4 washings. The fifth
washing is necessary to remove the test material, which might interfere with
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Figure 4. Scanning electron micrograph of very dry skin. Note cracking in sulci

stereomicroscopic observation. About an hour is required for the skin to
equilibriate to its original moisture content after washing. Therefore, subjects
are instructed to return for evaluation each day, 1to V2 hours after the final
washing.

Thoroughness of washing can be checked by means of the dryness rating of
the untreated hand. For panels of 5, theoretical maximum dryness per panel is
100 (5 panelists with 4 observations per panelist, each having a daily rating
of 5). Aggregate dryness ratings of 70 to 80 are routinely obtained on such
panels.

It has been our experience that frequent reminders to panelists of the im-
portance of following the above regimen produce positive responses. Panelists
are instructed to avoid the use of hand-care products during the test period
and to wash their hands only at scheduled times before observation each day.
Following this, they are permitted to follow their usual routine (washing
dishes, etc.), except for the use of hand care products, until the resumption of
testing the next day.
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To qualify as panelists, volunteers must have a propensity for dry skin at
colder times of the year and develop dry skin (5 rating) on both hands after
four days of the above regimen, without the use of test material. Suitable
panelists usually develop maximum ratings on both hands by the third
test day.

IV. Elimination of Bias

Volunteers who pass the preliminary washing test are assigned a number.
Numbers are drawn at random from the pool of acceptable panelists, until
the required number of panels is completed. When panels of five are run,
6 panelists are chosen, and the sixth panelist serves as a supernumerary, and
h's or her values are used only if one of the first 5 panelists is absent at any
time during the test period. Determination of panel size will be discussed
later.

The choice of hand to be treated is randomized and balanced. Panelists
are rested for at least 1 week between tests to avoid starting the test with
hands that differ widely in dryness. The observers are unaware of what
materials are being tested and which hand is treated. Each test day, the
panelists report to a coordinator in a separate room who gives them a slip
of paper identifying the hand to be examined. This is carried to the ob-
server who examines the hand and writes its rating on the slip, which the
panelist returns to the coordinator. The sequence of hand examination is
also randomized. The coordinator distributes test material and an instruc-
tion-comments form on the first day. Panelists are instructed not to discuss
the test with the observer.

V. Determination of Numerical Moisturizing Rating Results Obtained Using
5-Member Panels

Treated and untreated hand values are summed for all members of the
panel. The aggregate value of treated hands is subtracted from the total for
untreated hands to obtain the “difference” due to treatment. The greater the
total difference is, in a positive sense, the greater is the moisturizing efficacy
of the test material. Samples that obtain difference ratings above 40 after 4
days, with 5-member panels, are considered to be excellent moisturizers. Dif-
ferences of 30-to-40 are rated as good. Distilled water has no effect on this
test, as one would expect, obtaining difference ratings of approximately O.
Difference ratings of some typical cosmetic ingredients obtained with 5-mem-
ber panels are shown in Table I1I.

Of interest is the moisturization advantage of glycerine over propylene gly-
col. and sorbitol. All are humectants and are widely used in products because
of their humectant properties. Mineral oil and petrolatum perform well, as one
might predict, from their known occlusive nature. Silicone fluid obtained a
relatively poor rating; this might be anticipated from the relatively low water
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Table 1l
Effectiveness of Some Commonly Used Cosmetic Ingredients’

Stereomicroscope Ratings

Difference
Ingredients Tested Treated Hand Untreated Hand  (Untreated-Treated)
Petrolatum 18 72 +54
Mineral oil—}ight 24 73 +49
Vegetable oil triglyceride 42 76 +34
Glycerine (25 per cent in HT3) 34 68 +34
Propylene glycol (25 per cent in HT)) 71 70 -1
Sorbitol (25 per cent in ILO) 73 87 + 14
Silicone fluid (dimethyl polysiloxane) 58 78 +20

diffusion resistance of silicones as a class, as was reported by O’Neill and

Goddard (17).

VI. Statistical Approach to Testing

The use of small panels (5 members plus a supernumerv) provides an esti-
mate of relative moisturizing efficacy, that is useful as an aid to formulation
and also, in the evaluation of potential moisturizing ingredients. In order to
discriminate, at an acceptable level of confidence, between products whose
scores are not markedly different, more rigorous test conditions must be used.

The following experiments were performed to establish test requirements
for obtaining statistically valid data. An estimate of reproducibility was ob-
tained bv testing the same product with 4 simultaneous panels consisting of
5 subjects each. The observer was unaware that the panels were duplicates.
Results are shown in Table Ill. From the aggregate scores obtained, we com-
puted a standard deviation of 6.8 points among the panels.

Since we are interested in refining the detection of difference to as little as
10 or 15 points, the number of replications of 5-member panels required to de-
tect such differences was determined for the 95 per cent confidence level. It
was found that 5 replications were necessary to detect a difference of 10
points and that 2 were required to detect a 15-point difference. A double-
blind experiment was then performed in which the following conditions were
imposed: two observers in separate rooms rated individual hands with a
screen between themselves and the subjects (Fig. 5).

Twelve-member panels were used; panelist selection, choice of hand to be
treated, and the sequence of hand examination were randomized. On one oc-
casion, during the four-day test, both observers examined each of the pane-
list's hands twice. In this manner, it was possible to determine the ability of
observers to repeat themselves and to compare one observer’s values with the
other s. Under these conditions, it was found that observer-to-observer error
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Table Il1
Five-Membered Panels—Reproducibility
panel Dryness Rating
DAY 1 DAY 2 DAY 3 DAY 4 Weekly Total Differenc
"™ u T U T U T U T U (U-T)
£1 TC 2 2 1 4 B 5 1 4
R.N. 4 3 4 5 4 5 5 5
R.C. 4 4 4 5 4 5 4 5
T.V. 5 & 0 3 0 4 1 3
B.H. i 2 2 5 2 5 0 5
Dailytotal 16 TT IT 22~ ~ 24 TT - 51 82" +31
—2 H.Z 1 4 I 5 2 5 0 5
C.G. 11 4 B i 5 | 4
™. 2 | 3 4 2 5 B 5
RA. 3 4 3 4 2 5 4 5
W.S. > 3 4 5 2 5 3 5
Daily total 9 TT 15 - IT 25 TT - 45 8T +38
it3 H.C. 4 B 3 5 3 5 4 5
RG. 3 3 4 5 2 5 0 4
AC. 2 3 3 5 3 5 2 5
W.M. 1 3 2 5 2 5 2 5
M.U. 3 4 3 5 i 5 i 5
Daily total 13 |IT 15 25~ 1T 25 9 24 48 9T +42
#4 MY B 4 3 5 | 4 1 5
W.W 2 0 3 5 3 5 1 5
M.H. 2 3 1 5 0 5 1 5
R.H. 3 2 1 3 1 4 1 2
H.C 1 2 0 4 0 3 0 5
Daily total 12 11 s 2 5 21 4 22 29 76 +47

K

reated hand.

T=T
"U = Untreated hand: Mean difference: 39.5; Standard deviation: 6.8.

was much less than was expected. As anticipated, panelist variation made a
large contribution to total error. By use of the double-blind technique, overall
error was reduced to the point where differences of 10 points between panels
comprised of as few as 12 people were significant at the 95 per cent level of
confidence.

VII. Computer Analysis of Data

To facilitate organization and statistical analysis of the relatively large
amount of data compiled by the double-blind testing procedure, a Fortran
program was written for the IBM 1800 computer.
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Figure 5. Stereomicroscopic evaluation of hands in double-blind study. Individual hands
ave rated with screen between subject and evaluator

Raw data and experimental design were encoded separately on punch
cards. In this manner, total 4-day test results, an analysis of variance (AN-
OVA), and a table of mean values were obtained. Finally, the t-statistic was
obtained, which could be evaluated using the standard student’s t-table at a
level corrresponding to the number of degrees of freedom contained in the er-
ror term of the ANOVA table.

VIIl. Outside Confirmation of Results

Although replicate analysis of several test materials had indicated that the
reproducibility of the stereomicroscopic method was good, the ability of oth-
ers to reproduce results obtained in our laboratories was investigated. To this
end, a scientist from an independent laboratory® was trained in our labora-
tories to evaluate hands for dryness and to administer the stereomicroscope
procedure. He was also given a copy of the test protocol.

Hill Top Research, Inc., Miamiville, Ohio.
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Table IV
Comparison of Results Obtained “In-House” and by An Independent Laboratory”

Material Tested Stereomicroscopic Difference Rating
Independent Laboratory Avon

Propylene glycol (25 per cent aqueous) -7 -1
Glycerine (25 per cent agueous) +31 +34
Vegetable oil triglyceride +24 +34
Mineral ail (light) +31 +49

“Hill Top Research, Inc. Miamiville, Ohio.

At the outside laboratory, 54 women with histories of dry skin were selected
at the start of the study. They were placed on the usual 4-day preliminary
hand washing regimen. Their instructions were identical to those used in
our laboratories. At the end of the test period, they were rested for 1 week
after which the 48 women with the highest scores on both hands were
selected for efficacy testing using coded samples supplied by us. Results
obtained in both laboratories are summarized in Table IV.

In general, agreement between the two laboratories was excellent. This was
particularly true for results that were obtained with the use of propylene gly-
col and glycerine. Results obta'ned with both oils were higher in our labo-
ratories. These results are particularly encouraging when one considers the
relative inexperience of the independent laboratory with the stereomicro-
scope technique.

D iscussion

It is generally accepted that ‘in vivo’ measurement of water transmission
rates is a scientifically sound procedure for measuring the ability of the strat-
um corneum to prevent moisture loss. Unfortunately, regardless of what de-
vice is used to measure transepidermal moisture loss, there are several prob-
lems inherent in this type of testing. Perspiration rates are severalfold greater
than transepidermal loss of water. This necessitates maintaining subjects in a
quiescent state at constant cool temperature and low humidity. Water con-
tent of the sample under test can also contribute substantially to control read-
ings. Laden (IS) has reported on the pitfalls associated with testing humec-
tants such as glycerine by measurement of transepidermal moisture loss.
As a result of these technical problems, the usefulness, for screening pur-
poses, of this approach is limited to occlusive materials of low water content.

The test described here was designed to overcome these restrictions and to
provide information on efficacy that otherwise would only be available,
through extensive clinical testing. It is recognized that the dry skin condition,
induced by repeated washing with soap and water in this procedure, may not
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be physiologically identical with similar conditions resulting from exposure to
the uncontrolled environment. We note, however, that at our level of observa-
tion, soap-induced dryness is not noticeably different from that observed on
first examination of untreated subjects during cold, dry weather. Subjects who
display signs of environmentally induced dryness and are aware of this as a
seasonal cosmetic problem, can be made to develop the signs of dryness at any
time of the year in this test, but they respond less readily and less intensely in
warm moist weather. We have not measured this seasonal effect by direct ex-
periment nor can we comment on the possibility of a corresponding seasonal
change in responsiveness to cosmetic treatment and we must, therefore, rec-
ommend that direct comparisons of efficacy be made simultaneously.

Definitions of the terms "dry skin” and “moisturizer” have been proposed to
emphasize testing parameters and foster uniformity in research on moisturi-
zation.
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Clinical Aspects of Dry Skin

MARVIN E. CHERNOSKY, M.D.°
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Synopsis: Adequate prevention and management of DRY SKIN problems are based on the
prediction of establishing a correct diagnosis, a feat often not accomplished by patients
and physicians. The incidence of DRY SKIN SYMPTOMS is increasing because of
changes in the work and leisure time milieu of large portions of the population. Regula-
tion of environmental exposure and patient education are important preventive measures.
Specific methods for maintenance of STRATUM CORNEUM WATER BARRIER and
BINDER CHARACTERISTICS are unknown, but many topically applied formulations,
sometimes in conjunction with systemic medications, restore the skin to normal appearance
clinically and rid the patient of associated symptoms. The cosmetic chemist, physician,
and user of dry skin products should be aware that adverse reactions to their topical use
can occur.

Clinical Aspects of Dry Skin

The tremendous magnitude of dry skin problems and associated dis-
turbances are well known to the cosmetic industry as is evidenced by the
great consumer demand for dry skin products. Let it suffice for us to say
that hundreds of millions of dollars are spent annually in the United States
for such products (1).

The frequency of symptomatic dry skin problems seems to be increasing
faster than can be accounted for by increases in population. Increased num-
bers of people in the geriatric age group and man’s relatively slow adaptive
capacity to many changes within his environment seem to be causative.
Frequency of symptomatic dry skin problems relates to such external fac-
tors as industrialization, urbanization, efficient cleansing agents, availability
of hot water, news media advertisements, jet age mobility, artificial at-
mospheric conditions, and the anxieties produced in a complex world society.

“Department of Dermatology, University of Texas Medical School at Houston. 703
Herman Professional Building, Houston, TX 77025.
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Figure 1. 69-year old person with solar ~ Figure 2. Photograph of 70-year old person

damaged skin (senile elastosis, pigmentary- taken with the same ambient conditions
changes, rhytidosis, and actinic keratoses)  and fixed focus camera used for Fig. 1.
that is moist and shiny Note similar actinic damage, but also that

skin is dry and dull in appearance

E tiology

References to dry skin can be found under many different names (2), and
skin that appears dry often means different things to different observers.
Neurodermatitis, fungus infections, contact dermatitis, psoriasis, seborrheic
dermatitis, atopic dermatitis, pityriasis rosea, and other maculo-squamous
diseases are often confused with dry skin (1, 2). Certain drugs (3) have
been reported to cause dry skin, as well as many systemic conditions, al-
though such positive relationships are sometimes not proven.

A common mistake is to equate dry skin with skin of the aged or sun
damaged skin, or both. Skin exposed for many years to solar radiation may
appear moist and shiny (Fig. 1) or dry and dull (Fig. 2). The lily white
skin on the hips of an old person or on an infant may be very dry, but shows
no evidence of actinic degeneration. Increased melanin pigment protects
dark skin from the sun, but not from dehydration.

The vast majority of people with dry skin have no systemic or other spe-
cific dermatologic disease, but they lack the ability to cope successfully with
the many things in the environment that adversely affect proper and con-
tinued water binding capacity of the stratum corneum. The basic reasons
for this are largely unknown, but the elderly (4-7), infants and young chil-
dren, and certain familial groups (4, 6) are most prone to dry skin problems.

Certain winter weather changes have been etiologically associated with
dry skin since Duhring’s classic article in 1874 (8), and in 1952, Gaul and
Underwood’s studies (4) related stratum corneum cellular destruction to
wintertime changes in atmospheric dew point, barometric pressure, and wind
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velocity. In 1962 Chernosky (2) found an identical clinical picture of dry
skin in patients who were exposed to humid summertime weather and rela-
tively dry refrigerated air conditioning. Clinical observations on dry skin fit
with experimental studies concerning the nature of straum corneum hydra-
ion, water binding, and water barrier properties, which have been thorough-
ly reviewed by ldson (9).

For over 50 years physicians have noted that soap and water (especially
hot water) promote dryness of the skin, and they later noted that detergents
and various solvents do the same thing (2, 4, 6, 10, 11). Numerous experi-
mental studies have confirmed these clinical observations. Damage to water
binding capacity is observed especially if the skin is exposed first to lipid
solvents or detergents and then to water (12-14).

Physical damage of the skin from clothing, pressure, rubbing, and scratch-
ing have long been recognized as a causative in producing some of the
clinical and histological changes in patients with dry skin.

Clinical Features

In the early stages of dry skin, only a physicochemical disruption of the
nonviable stratum corneum occurs. The earliest visible change, often not
appreciable to the untrained observer, consists of a dull, greyish-white color
with increased prominence of topographical lines that, upon close inspection,
look like an irregular mosaic (Fig. 3). Compare this change with normal
appearing skin in the same anatomic area (Fig. 4). As changes in hydration
of the corneum continue, the cohesiveness of the squames is partially lost,
which allows a curling up of their edges and a network-like pattern of tiny

. . . Figure 4. Normal skin of same anatomic
Figure 3. Earliest visible changes of dry . L
skin (see text) location shown in Fig. 3
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Figure 5. Dry skin showing loosening of edges of surface squames and irregular pattern
of chaps

chaps (slits) in the skin surface (Fig. 5). Sometimes this change is more
marked at follicular orifices (Fig. 6). At first, the chaps involve only the
stratum comeum, but they may progress deeper and become fissures that
extend into the malpighian layer and even the dermis, thus causing biologic
damage and stimulating an inflammatory response, which is clinically ob-
served as erythema, edema, exudation, crusting, and occasionally, pur-
pura (15). Loosening of entire squames from the surface results in shedding
of dry scales. The skin surface looks and feels rough, and the patient may
describe a feeling of loss of pliability when the skin is moved or stretched.
Pruritus and a stinging sensation may be present, and various types of
trauma from rubbing, scratching, and clothing friction aggravate these symp-
toms and produce more surface damage, erythema, and edema, but rarely
any veésiculation. A chronic lichenified dermatitis with pigmentary changes
may ensue if the condition persists (Fig. 7). Secondary bacterial infection
may also occur.

Distinct plaques of eczema may appear, sometimes with central clearing
(Fig. 8), which resemble dermatophytosis. Some observers believe that
trauma causes these patches to develop, but their nummular and avoid ap-
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Figure 6. Dry skin on leg showing accentu-
ation of change at some of follicular ori-
fices (arrows)

pearance and distribution pattern makes this theory difficult to accept. Spot-
tiness of many skin diseases is an enigma. Whimster (16) has postulated the
presence of a central nervous system controlled organized mosaic in human
skin, which remains invisible until pathology occurs. Application of his
theory has been suggested as a possibility in one pigmentary disorder (17).

Diagnosis of the dry skin syndrome is aided by recognition of its rather
characteristic distribution pattern (Figs. 9, 10). Lateral surfaces of the arms,
forearms, dorsa of hands, iliac and gluteal areas, lateral and anterior thighs,
and the legs are most commonly involved. The lower portion of the face is
often involved if the skin is artificially wetted because of licking or the
drooling of saliva from the corners of the mouth, a problem often associated
with decreased vertical facial dimension (18) (Fig. 11).

Other reasons for the distribution shown in Figs. 9 and 10 include greater
exposure to adverse atmospheric conditions, damage from soap, detergents,
and solvents, pressure or sliding trauma from daily activities and clothing,
easy accessibility to self-inflicted injury (rubbing, scratching), less sweating
(and greater loss of surface sweat to atmosphere), and possibly to lowered
sebum production. If etiologic factors persist, dry skin changes can spread to
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Figure 7. Chronic lichenified skin caused
from persistant hydration changes and as-
sociated symptoms.
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Figure 8. Dryskin of arm showing well
delineated plaques of dermatitis

Figure 9. Anterior view showing most Figure 10. Posterior view of distribution
common distribution pattern of dry skin pattern of dry skin changes
changes
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Figure 11. Chapped skin with Assuring at oral commissures (perleche) and on chin.

other areas, but ordinarily do not involve flexural or intertriginous areas of
skin supplied with large amounts of sebum.

Prevention and Management

Total prevention of abnormally dry skin is not feasible in large portions
of the population. Some groups are prone to dry skin problems because of
age or genetic predisposition, or both. But every person’s skin can develop
dry skin signs and symptoms provided they are subjected to sufficient en-
vironmental insults.

Environmental Control and Protective Measures: Clinical and experimental
observations which were alluded to previously indicate the effects of ambient
conditions on skin dehydration and hydration. A patient subjected to windy
dry weather conditions, at high or low temperatures, should be instructed to
cover his skin with loose fitting clothing so as to be better provided with a
more isolated, private cutaneous atmosphere. The burnoose of the Bedouin
is a more protective piece of clothing than are the shorts British soldiers
wear in the desert.

The jet age makes more people nomadic, and quick moves from humid
climates to dry ones increase one’s proneness to dry skin problems. Chapping
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of skin lias been a problem associated with soldiers who return from the
tropics to California (19).

According to temperature, humidity, and air motion thermoequivalent
charts published by air conditioning engineers (20), relative humidities be-
low 70 per cent at room temperature have no appreciable effect on human
comfort related to subjective warmth or cold, but such studies do not
relate to dry skin production and associated symptoms. Winter weather air
conditioning systems should provide adequate moisture to the air. Ideally,
the low relative humidity of summertime refrigerated air conditioning should
be raised, but engineering problems and expense apparently prevent this.
Air conditioning systems, winter and summer, should be built according to
published specifications in order to prevent a feeling of draft. In many in-
stances, this is often not the case, (e.g. as in automobiles and window units).

Patients with a proneness to dry skin should decrease their exposure to
soaps, detergents, and lipid solvents. Plot water exposures are more harmful
than cold water ones. A single long exposure seems to be less damaging than
multiple short exposures. Protective gloves with sweat absorbing liners, fre-
guently changed, are useful. Mechanical irritation from clothing (especially
wool), household activities, and job-related duties should be decreased and,
of course, the patient should be encouraged to inhibit self-inflicted damage
from rubbing and scratching.

Topical Preparations: The pharmaceutical and cosmetic industries and
extemporaneous prescription writing physicians have produced hundreds of
products for topical use to prevent and treat dry skin. Plainly, this indicates
that we do not as yet have the ideal preparation.

Many of the popularly used water-dispersible bath oils and oil-in-water
emulsion lotions and creams give relief by coating the surface with a film
that makes the skin look and feel more normal. They are easy to apply and
are cosmetically acceptable. Their major mode of action probably relates to
providing more cohesion for the unattached edges of squames and leaving an
oily surface with a lower coefficient of friction, but some products contain
sufficient amounts of materials with a significant water vapor loss resistance
to trap some moisture within the stratum corneum. Their effectiveness is
usually of short duration and, frequently, many applications per day are
required.

Other types of products are capable of absorbing water and temporarily
holding this additional moisture on the skin surface. For generations, mothers
have taught daughters about the beneficial effect of mixtures of glycerin and
rose water on dry hands, and, for many years, some dermatologists have
prescribed mixtures of glycerin, peppermint water, and ethanol (21). Mate-
rials in the stratum corneum, referred to as the natural moisturizing fac-
tor (22) have a combined hydroscopic ability that closely resembles that of
glycerin (23). Propylene glycol and certain carbowax mixtures have similar
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water absorbing powers, and Goldsmith and Baden (24) have used this
power to treat ichthyosis. Unfortunately, the effectiveness of this group of
products on dry skin is of short duration.

More prolonged relief of dry skin signs and symptoms can be obtained by
applying materials with a high water vapor loss resistance that prevent water
from sweat and transepidennal transport from leaving the surface. Certain
water-in-oil emulsions and lipid materials of high viscosity provide this pro-
tection. For example, petrolatum has a water vapor loss resistance 17 times
that of liquid paraffin and 170 times that of olive oil (25). But the cosmetic
industry realizes the difficulty of promoting materials resembling petrolatum
because of the cosmetic unacceptability related to a greasy feeling, sticki-
ness, and interference with surface skin cooling. Their use is frequently
limited to the more severe cases of dry skin.

Sodium chloride, in various bases, and even set bathing, have been advo-
cated for treatment of ichthyosis, but I know of no controlled study that
shows a beneficial effect in ordinary dry skin problems.

Urea has been advocated for various skin problems, and, in 1957 Klig-
man (26) reviewed its usefulness in dermatologic therapy. Urea causes
an increase of water uptake by stratum corneum (27); has an antipruritic
effect (28); increases percutaneous absorption (29) and clinical effetiveness (30)
of hydrocortisone; and has been shown to be useful in chronic eczemas
(31) and various types of chyskin diseases (32). Some studies indicate its
usefulness for ichthyosis (27, 33, 34), and uncontrolled studies suggest its
benefit for chy skin (35, 37). But I know of no published double blind study
showing that creams that contain urea are superior to creams without it,
although such studies are in progress. One double blind study on dry skin
concluded that no statistical differences existed between creams that con-
tain urea and aqueous creams (38).

Topical and systemic pharmaceutical preparations are sometimes re-
quired to treat severe dry skin and associated complications, but details of
their indications are not germaine to this presentation.

Adverse Reactions From Dry Skin Products

It has been observed that adverse reactions sometimes occur when prepara-
tions are used on dry skin. Unfortunately, some manufacturers ignore this
problem, when they state in their promotional literature, that no contrain-
dications, precautions, or adverse reactions exist in their products.

Allergic contact dermatitis may result from preservatives, perfumes, ex-
cipients, solubilizers, emulsifiers, lubricants, and other constituents. Sympto-
matic primary irritant type contact dermatitis has been observed (39). Non-
specific discomforts include a warmth sensation, greasy or slimy feeling, and
problems with contamination of clothing and papers. Disturbances in ecology
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of the cutaneous microflora may result from the occlusiveness of products.
Common problems such as acne, impetigo, and heat rashes may be made
worse. Lipid pneumonia (40), eye irritation (41), and urethritis have been
caused by dr} skin products. Fortunately, unfavorable reactions to dry skin
preparations are not commonly observed.

(Received June 25, 1975)
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As stated by the editor, the aim
and scope of this new journal are
designed as a review of world litera-
ture for clinicians, who are interested
in various aspects of environmental
dermatitis. This includes both aller-
gic and irritant types of contact der-
matitis, occupational dermatitis, and
consumers’ dermatitis from such
products as cosmetics and toiletries.
It is in this latter regard that Contact
Dermatitis becomes a necessary ad-
junct to the American dermatologi-
cal journals.

The first issue of Volume 1 (which
was published in January 1975) con-
tained 8 articles, 5 of which were
germane to the cosmetic and phar-
maceutical industry, namely-“Con-
tact Dermatitis from Ethanol;” “Der-
matologic Effects of Cosmetics;”
“Photodermatitis;” “Chlorocresol
Sensitivity;” “Chamber Test Versus
Patch Test for Epicutaneous Test-
ing;” and one article for the fra-
grance industry— Aroma Chemi-
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The increasing tempo of govern-
mental and consumer pressures, with
regard to product safety and report-
ing of adverse reactions, makes this
new journal especially valuable in
providing a world-wide review of
contact dermatitis in all its forms.
When it is used in conjunction with
A. A Fisher’s book, which is also en-
titled Contact Dermatitis (2nd ed.,
Lea and Febiger, Philadelphia, 1973),
this journal provides a continually
up-dated review of the subject. As
the editor so aptly phrases it—We
live in one world in which discov-
eries, developments, and problems in
one continent are likely to be rele-
vant and important to doctors and
scientists in every other continent.”

Its Editor-in-Chief is the eminent
British dermatologist, Dr. C. D. Cal-
nan, supported with an editorial ad-
visory board of 29 dermatologists
from 13 countries.

Contact Dermatitis is highly rec-
ommended to those engaged in cos-
metic, toiletries, and topical phar-
maceutical product development, as
well as pharmacologists engaged in
product safety testing.—6abriel
Barnet—Helena Rubinstein.
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V 743-972
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This man peers into deep
deep space
Wearing a meditative face
and sitting-sitting long and still
His mantra is Noville Noville-—-

NOVILLE
Essential Oil Company, Inc.
1312 Fifth Street
North Bergen, New Jersey 07047
(201) 867 9080
Associated Company

NICKSTADT-MOELLER,” INC.
Ridgefield, New Jersey 07047
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SHAW MUDGE S COMPANY

51 MANOR STREET

(203) 327-3132

Perfume Compounders

Sales Offices and Representatives:

ATLANTA, BOSTON, CLEVELAND, DALLAS,
LOUISVILLE, LOS ANGELES, PHILADELPHIA,
SAN FRANCISCO.

For Sale
Chemical Pilot Plant

Ideal for Fragrances

Available for immediate occupancy

Five year old synthetic - organic research
and production facility. High vacuum dis-
tillation equipment — Pfaudler reactors,
fully automated and equipped. You can
start up tomorrow!

Located in southeastern Wisconsin.

Call or write:

First Marathon Corporation
(414) 342-4100
2120 West Clybourn Street
Milwaukee, Wisconsin 53233
For detailed brochure

STAMFORD

CONNECTICUT 06302

harry c.saunoers
VICE PRESIDENT
RESEARCH & DEVELOPMENT

Overseas Production and Inventory:
MEXICO CITY, LONDON, MANILA, SAO PAULO,
TORONTO. MONTREAL. MILANO.

Complete backfiles of the So-
ciety of Cosmetic Chemists
Journals are now available on
16 or 35 mm. microfilm. Ad-
dress inquiries to:

Princeton Microfilm Corp.
Alexander Road
Princeton, N.J. 08540
(609) 452-2066



Halby thiochemicals:

A few short years ago it was hard to imagine that
every man, as well as every woman, was a potential
customer for cold or heat wave formulations for home
use, or through hair care professionals. But they are,
and Halby ©thiochemicals are more ready than ever to
help you profit from this market.

For fine hair formulations, we suggest our Halby
ammonium thioglycolate, monoethanolamine
thioglycolate and glyceryl monothioglycolate. Their low
odor, ourity, and uniform high quality will enhance
your product acceptance.

For thio compounds including mercaptans,
thioethers, thioacids, thiocyanates, or inorganic sulfides,
and specialty thiochemicals we suggest you investigate
our growing capability to make precisely the sulfur
compound you want.

The Halby product line is stronger than ever today,
now that it is within the Argus Chemical operation, and
is an integral part of Witco Chemical Corporation.
And our new plant, now under construction,

WItco ay-
Chemical "

iIf you care about hair.

is further assurance that our capabilities will always
keep pace with your requirements.

For more information on Halby products, please
send the coupon.

j- Argus Chemical Corporation
Subsidiary of Witco Chemical Corporation
| 600 Terminal Ave., New Castle, Del. 19720

jscc-8

| Please send me information on these Halby products:
| O Ammonium thioglycolate O Glyceryl monothioglycolate
O Monoethanolamine thioglycolate

I Other
I Name _
Title Tel
Company _
Address.
_State. Zip.

We can help you be a problem solver.
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Visit the Library of

The Society of Cosmetic Chemists

In the Library Room-96

at the Society of Cosmetic Chemists Office
50 East Forty-first Street

New York, New York 10017

Library Hours Monday thru Friday
9AM-4 PM

Holidays: Closed



FRITZSCHE-D &O

Fritzsche Dodue & Olcott Inc
\ew York, Y.Y

AUSTRALIA, CANADA, GERMANY, GREAT BRITAIN, JAPAN, MEXICO
ARGENTINA, COSTA RICA, DOMINICAN REPUBLIC, ECUADOR, -EIRE, FRANCE,
GUATEMALA, HAITI, HONDURAS, ISRAEL, JAMAICA, NEW ZEALAND, NICARAGUA,

% FOR CREATIVE FRAGRANCES
PANAMA, PERU, PHILIPPINES, PUERTO RICO, EL SALVADOR, SWEDEN, VENEZUELA



Gota problem in sunburn preparations?
Callthe Fire Department (201) 287-1600.

At Amerchol, we put out fires. That’s
why the scientists who formulated
this sunburn preparation called us
when they had a problem with heat
stability and staining.

Our solution? Amerscreen® P U.V.
absorber.a PABA derivative (U.S.
PatentNo. 3,880,992) that'sefficient,

safe and nonstinging. Not to men-
tion nonstaining and heat stable.

It's this problem-solving ability that
gets a lot of people to call Amerchol.
They, know well give them fast, ex-
pert, meaningful answers to all their
problems.

Gota burning problem incosmetics,

toiletries or pharmaceuticals? Call
Amerchol.

Amerchol, a Unit of CPC Interna-
tional Inc. Amerchol Park, Edison,
New Jersey 08817

Cable: Amerchols. Telex: 833 472
Amerchol Edin
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