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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ synopsis
In this study the Authors evaluated, on the dermatologica! and cosmetologica! point of view, a panel
of sexteen products of cutaneous cleasing, through the utilization of standardized methods. Today is
stili necessary to execute codified tests of high reliability to establish the safety and efficacy use of
cosmetic products.
These tests were conducted both by Dermatologists and Cosmetologists.

In questo studio gli Autori valutano sotto l'aspetto cosmetologico e dermatologico un gruppo di sedici prodotti detergenti utilizzando metodiche standard. E' necessario, infatti, utilizzare test codificanti che stabiliscono la sicurezza e l'efficacia nell'uso dei prodotti cosmetici.
Questi test sono stati condotti da Dermatologi e Cosmetologi.
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lntroduction
Cleasing of the skin without altering its physiological aspects is the goal of ali those who work
in the field of cosmetology. The habits of modem -day life have resulted in an increased use
of skin cleansers, but, fortunately, advances in
technol ogy have rendered these products less
aggre ssive to the skin. De rmatolog ists know
that cleansing of the skin is extremely important
to keep it in good condition. lt is also essential
to the health of the skin. When the skin is not
cleaned regularly, microorganisms and tissue
debris accumulate, and infection can occur. On
the other ha nd, overly aggressive or freque nt
cleansing will inevitably lead to alterations in
the cutaneous defense system.
Although water is the most common means of
cleansing the skin, its use is not without risks.
Wate r removes the hydrolipid film from the skin,
as well as the dirt that is attached to it. When surfactants are added, complete delipidization of the
skin and alterations of the horny layer cells can
occ ur. It is importa nt, then, to understand the
structures and mechanisms at the base of the cutaneous defense system a nd to utilize products that
not only provide satisfactory cleansing, but also
respect the physiological needs of the skin.

Dermatologica/ problems
caused by skin c/eansing
The principal effects of skin cleansing can be
summarized as follows:
- delipidization
- modification of the pH
- alteration of the rnicrobial fl ora
- alteration of the stratum corneum
- dehydration and increased transepidermal water loss
- irritation
- sensitization
These effects are ali inter-related. The alterations
touched off by cleansing initiate a chain of reactions which produce structural damage with mul-
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tiple effects. For simplicity's sake, however, we
will discuss each effect independently. (1 - 15,50)

Delipidization
Use of water alone for cleansing can cause a 25%
reduction in the lipidic film that protects the skin.
The reduction is obviously greater when soaps or
other surface-active substances are used.
Delipidization can become almost tota] if repeated cleansing occurs. This risk is especially high
for persons who are forced to wash their hands often for professional reasons (health care workers
or those employed in the chernical industry) but
the same situation often occurs with housewives.
Delipidization results in the removal of substances that are di spersed within the hydrolipid fi lm
of the skin barrier and alteration of the fu nctions
performed by these substances. Reduction of the
skin 's protective barrier increases the risk of damage to the underlying stratum corneum and the
removal of the chernical substances contained in
both the epidermal and sebaceous lipids also leads
to changes in the skin 's pH. The effect that these
lipids, especially those of the epiderrnis, have in
keeping the stratum corneum pliant, is thus lost.
It is important to re me mber that loss of the lipid
film also leads to loss of water and can facilitate
drying. Tactile sensitivity is also reduced when
this microfilm is re moved.
Since certain fatty acids, unsaturated (C 12, C22)
and saturated (C9, C1 5), have been shown to
exert bacteriostatic and antimycotic actions in
the skin, it is clear that modification of the ski n's
norma] flora will aJso occur with removal of skin
lipids. This situation can, at least in theory, predispose the skin to attack by pathogens. (2-20)

Modification of pH
Changes in skin pH are caused by loss of the lipid layer, as we have already seen, as well as by
the use of products with pHs that are different
from tha t of no rmai skin. The effects on pH
exerted by traditional soaps and synthetic deter-
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gents are, in this latte r respect, quite differe nt.
Soaps traditionall y have alkaline pHs wh ile
synthetic dete rgents do not. The most important
fac tors invo lved in the modi ficat ion of c utaneous pH are the amount of time the detergent
substance remains in contact with the skin, the
amount of delipidization that occurs and the freque ncy with which the substance is used.
Although soaps are often be tter to le rated th an
sy nthetic dete rgents, th e forme r undoubtedl y
cause greater c hanges in skin pH. Recent stu dies have shown that the time needed for normali zation of the cutaneous pH is significantly
longer when alkaline products a re used.
The pH has a marked effect on the bacteri al flora of the skin , a nd modificati on of the Jatter,
especially in a reas s ubject to macerati o n o r
pseudoanaerobiosis, can lead to fu nga! or bacterial infections. (2-20)

Changes in the microbio/
flora of the skin
We ha ve al ready me nti oned that certa in fatty
ac ids exert a powerful fungicida ! effect. These
are the saturated fatty acids C9 and Cl5.
Bactericidal effects are produced by the unsaturated fat ty acids C 12 and C22.
De lipidization, then, along with pH alterations, is
the principal cause of alterations in the skin 's microbial flora. (2 1) Ronchi and others have shown
that, after cleansing with Marseille soap, ski n pH
does not retum to normai fo r at least two hours.
Reg ions of the skin that are ric h in sebaceous
and apocrine g lands (e.g. the axillae or pubic
zone) a nd which conseque ntly host a potentially
pathogenic flora are particularly threatened by
this effect of cleansing. (4)

tion and e) absorption of tensioactive substances. Each of these mechan isms has effects on
the cells of the horny layer. (3,5,25,26)
Deposition on the skin of fatty acid Ca and Mg
salts, whi ch are insolub le in wate r, causes occlu sion of the ope nin gs of the hair fol licles
a nd sweat g lands, whi c h leads to irritation.
The phenomenon of deh ydration causes th e
stratum corneum to lose its flexibi lity. At their
isoelectric points, th e proteins of the stratum
corneum absorb water poorly. The isoelectric
point of ke rati n is 4. 1. During washin g, the
alkalini ty of the soap a nd the actions of the
a ni o ni c s urface- sc ti ve s ub s tances cause
breakage of the hydroge n bonds of the interc hain pe ptides a nd the stratum corne um thus
becomes more absorbe nl.
Absorption of the surfac tants that are left on che
skin also alters the ski n ba1Tier a llowing increased absorption of water a nd an infl ux of ions
and other substances. These surfactants also dissolve the hydrolipid film . Some surface-active
substances, such as the alky l sulfates and the
a lkyl-benzene-sulfates, bind to the prote ins of
the horn y layer where they damage the keratin
by tranforming the alpha helixes into beta heli xes. (27)

Dehydration and increased
trans-epidermal water Joss
Delipidization, alterati ons in the stratum corneum, breakdown of the ke ratin alpha helixes
and removal of the natural moisturi zi ng factor
ali contribute to a reduction in the water-binding
capacity of the stratum corne um and an increase
in the trans-epidermal water loss (TEWL).
Delipidization alone increases norma! TEWL by
10%. (4,5,1 1,23)

Alteration of the stratum
corneum

Jrritation

These changes are caused by a) keratin swelJing, b) the direct action of hard water in the
presence of soaps, c) delipidization, d) dehydra-

Ali of the mechanisms that we have mentioned
thus far ultimately Jead to a breakdown of the
horn y layer, which allows the surface-active
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substances themselves to penetrate through to
the vita! layers of the epidermis. Short-chain
fatty acids contained in detergents are more irritating than long-chain saturated fatty acids. The
irritating effect of the fatty acids increase up to
Cl2 and then diminish as the length of the chain
increases. Sodium laurate is, thus, quite irritati ng to the skin while sodium stearate, even
though it has a higher pH, is better tolerated.
For these reasons, protein hydrolysates are often
added to soaps or synthetic detergents to bind
the free short-chain fatty acids and decrease the
irritant potential of the product. It is important
to remember that, in addition to the irritating effects of the surfactants, the other negative effects of cleansing work together to bring about
severe irritation and even irritative contact dermatitis. (3,5, 11-13,25,28,29)

Sensitization
As the cutaneous barrier weakens, haptens and
allergens penetrate the skin and reach the vital
layers of the epidermis. Here immunocompetent
cells initiate a process of defense which, after
repeated contact, results in allergie contact dermatitis. (30-33)

Experimental work
lntroduction
We attempted to evaluate severa! skin cleansing
products currently o n the market to determine
how well they were tolerated and how acceptable they were from cosmetic points of view.
These products incl uded both traditional soaps
and synthetic detergents. The term "soap" is hereafter used to refer not only to traditional, alkaline soaps but also to those synthetic detergents
sold in bar form.
Sixteen soaps, either traditional or synthetic, were
selected for this study and each was assigned a
number. The choice of products was based on sales data and reflects the common belief that ali
products used for cleansing of the skin are soaps.
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Tue products were tested on a tota! of 150 healthy
volunteers. The subjects were randornly assigned
to groups which were similar in make-up.
lnforrned consent was obtained from ali participants. The study lasted six months.
Evalutation of patient tolerance and cosmetic acceptability involved the difficult task of standardizing our methods and parameters of evaluation. The first parameters that had to be considered were the aggressivity of the product and the
patient's cutaneous tolerance of it. In addition,
the products were also evaluated from cosmetic
points of view, i.e. moisturizing, smoothing and
softening effects, etc. For This reason we decided to subject the products to a battery of tests to
compare their effects and identify the characteristics of each. The tests included:
- Draize test for cutaneous irritation
- Soap chamber test
- Measurement of cutaneous pH
- Measurement of sebum levels
- Measurement of stratum comeum water content
- Scotch tape test
- Half-face test
- Flex wash test
- Cutaneous imprints

Cutaneous irritation test
The purpose of this test was to evaluate the irritative potential of the product when appl ied to ·
the skin. The most effective method for determining the incidence of irritative contact dermatitis due to use of topica! drugs or cosmetics is
patch testing, which was first introduced by Jadassohn and Block. Since its introduction, it has
been standardi zed according to the indications
of numerous investigators. (3 1-35)

Materials
The products must remain in contact with the
skin for a certain period of time if its irri tative
potential is to be evaluated. The "patches" used
to maintain this contact must be made from ma-
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terials that are, themselves, non-sensitizing.
They must also be able to absorb the test substance and, finally, to isolate the test area from
the rest of the skin.
According to specific needs the following products can be used:
1. Dermo test diagent: this patch consists of a
small sheet of aluminium foil covering a layer
of polyethylene. In the center of the polyethylene sheet is a small cellulose disk upon which the
test substance is appl ied.
2. Finn Chambers: A hypoallergenic adhesive
strip with two rows of aluminium chambers attached to one side. Cell ulose disks can be inserted into the chambers if liquid substances are to
be tested.
3. Covertest diagent: this adhesive strip does not
contain any of the haptens that are present in
norma] tapes. It can be used to secure either the
Dermotest patches or Finn chambers.
4. Dermographic ink: used to mark the skin
areas being tested so that they can be checked
after the patches have been removed.
5. Micropore tape: used to attach strips containing test substances to the skin.
6. Whatmann paper filter d isks (nos. I and 3): usefui for absorbing liquid substances to be tested.
7. Non-occlusive patch tests: a porous, non-occlusive adhesive strip with a Whatmann paper
disk (no. 1) attached. These strips are designed
for use with products that might cause skin damage if applied with an occlusive cover.

Study methods
The method used to determine the irritant potential of the cleansing products tested was a modification of the Draize test. (34) This test was
originally designed for use in animals but over
the years mi nor modifications have been made,
mostly in the interpretation of the results, and it
has now been used for many years to test both
strong and weak irritants in man.
The method in volves direct application of the
test substance on the skin of the subject. In or-

der to safeguard the subject, ali substances have
previously been tested in animals. Although these preliminary studies do not permit us to predict the human subject's reaction to a given substance, the investigator at least has an idea of
the substance's irritative potential: strong, moderate or weak. Ali of the substances examined
in the present study had been classidied as weak
irritants on the basis of animai studies.

Modified Draize test
Preparation of test
substances
Samples that contain surfactants are generally tested at concentrations rang ing fro m I % to 10%.
Ali of our samples were tested at a 2% dil ution.
Products must be di luted on the day of testing.

Application
The substances may be secured to the skin using
either occlusive or non-occlusive adhesive strips. The former are generally used unless the test
substance is known to be a strong irritant.

Preparation of Finn Chambers
In the present study alumi ni um Finn chambers
containing product samples were attached to the
subject's back using occlusive Covertest diagent.
Whatmann no. 3 fil ter paper disks measuring 1
cm} were placed in Petri dishes to absorb the
diluted, liquid tes t substance. Using tweezers
the disks were pressed against the side of the dishes to squeeze out any excess liquid and inserted into the alumi num chambers.

Execution of the test
The skin of the subject's back is cleaned with a
70% solution of alcohol and the samples are applied in two rows, one on either side of the spine. The exact location of the strips will depend
on the number of substances to be tested as well
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as the presence of nevi or pre-existing areas of
discoloration. The samples are left in piace for
48 hrs and the subject is instructed to keep the
area dry. At the end of thi s period the subject returns and the strips are removed.
Residuai test substances are cleaned away and
the contact point is circled with dermographic
ink so that it can be read later.

tant according to a modification of the scale originally proposed by Draize. This modified scale, wh ich considers as non-irritants only those
products with scores of less than 0.5, allows the
investigator to distinguish more easily between
mild, non-specific reactions and those that are
due to the test substance itself.

Reading the results

Index

Classification

<0.5
0.5-2.0
2.0-5.0
5.0-8.0

Non-irritant
Mild irritant
Moderate irritant
Strong irritant

Modified Dra ize Classification

Skin reactions are observed 15 min and 24 hr
after the strips have been removed. The severity
of the reaction is scored according to the following scale and any lesions or signs of toxic
reactions are carefull y examjned.
Evaluation Scale
Erythema
None
Bare ly vis ible
Visible
Moderate
Intense (possibly with slight crusting)

o
I
2
3
4

Ede ma
None
Barely visible
Visible
Moderate (borde rs raised circa I mm)
Inte nse (ede ma outs ide the test area)

o
I

The study was conducted on 40 healthy volunteers, male and female, between the ages of 18
and 65. Subjects were excluded from the study
if they had: 1) dermatitis or positi ve histories
for allergie tendencies, and I or 2) participated
in a sinùlar study within three months prior to
the beg inning of our study. The purpose of the
study and the possible risks involved were explained to ali subkects prior to obtaining their
consent.

2
3
4

Scoring the results
At each readi ng (15 mjn, 24 hr) each application
site is scored accord ing to the above scale for
erythema and for edema, and the sum of the two
scores (erythema and edema) is calcul ated. The
average of the fi nal scores fo r ali subjects was
calculated for each product. The Final Results
Table contai ns the average group scores at each
reading for each product tested.

Classification of the products
Each product was classified as a non-irritant, a
mj)d irritant, a moderate irritant or a strong irri-
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Selection of volunteers

Results
Irritation skin test, conducted through occlusive
patch-test methods, is helpful to point out moderate or strong irritants.
This test is usuitable to point out weak irritants,
especially if used products potentially irritant but
in low concentration as those normally emploied.
In other words Draize's test needs, to g ive positive results, hig her concentrations than those
normall y used in the products.
In our study, evaluati ng some soaps, we used a
2% concentration, probably the same normally
present during the use of a soap-bar.
Our results demonstrated that any soaps were
able to induce, in that concentration and through emploied method, important skin irri tation.
(table I ).
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Soap Chamber Test
This test allowed us to evaluate the irritant potential of repeated applications under stress of a
7% solution of each test substance. Each product was tested in this manner on 30 volunteers
for seven days.

Se/ection of volunteers
Volunteers of both sexes between the ages of 20
and 65 were selected for these tests. Prior to testi ng, potential candidates were subj ected to
screening with the modified Draize technique to
determine their tolerance of sodium lauryl sulfate.
Those with positive results were excluded from
the soap chamber test. This preliminary screening faci litated interpretation of the results of
the latter test.

Preparation of samples
Aqueous 7% solutions of each product were

used for testing. At this concentration, the sol utions were excessively dense to be applied easily
and had to be heated slightly to liquefy them.

Method of application
Substances were app lied to the subject's skin
using During chambers. The During chamber is
an aluminum chamber 12 mm in d iameter containing two layers of cotton wh ich absorb a considerable quantity of the test substance. The
chamber is applied with an occlusive dressing in
order to demonstrate the irritant potential of the
test sub s tan ce und er condition s of stress .
(1,37 ,38,53)

Test execution:
I. The skin of the volar surfaces of both forearms was cleaned with a 70% alcoho l solution. Because of the lirnited space available for
testing, only eight samples were tested at a time:
four on each forearm.

Table I
SKIN IRRITATION TEST: RESULTS
IIM 15 ( 1)
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16

o
0,1
0,1

IIM 24 (2)

o
o
0,06

o

o

0,1
0,06
0, 1
0,1
0, 1
0,06

0,06
0,06
0,1
0,06
0,06

o
o
o
o
o
o

o
o
o
o
o
o

0,06
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2. The contact portion of the testing last for five
days. On the first day of the test, the chambers
were filled and applied to the skin where they
re mained for 24 hrs. The subject was instructed
to refrain from wetting the test area. After 24
hrs the chamber was removed and refilled with
the sa me quantity of the test substance. The
chamber was reapplied to the same site and left
in piace for six hours. This process was repeated
on days 3, 4 and 5. Contact during these last
four days was lirnited to six hours each. The test
areas were left unprotected during the hours
between daily appl ications. The last application
was removed on the fifth day of testing and the
results were read 36 hrs late r, i.e. on the seventh
test day.
The initial application is left in piace four times
longer than the subsequent four. This serves to
increase the permeabi lity of the skin barrier.
The 18-hour periods between each subseq ue nt
application are aimed at reducing any acute inflammatio n that might occur and to allow the
development of visible drying, wrinkling or desquamation.

Reading of the test results
The parameters of possible irritative reactions
are:
- Erythema
- Desquamation
- Fissure formation
Each is evaluated according to the following
sclae:

Fissure formation
None
Fine
Superficial (single or multiple)
Deep with hemorrhage or exudate

o
I
2

3

Calculation of results
Each product was tested on 30 subjects. For organizational reasons, these subjects were divided into three groups of ten each.
As with the Draize test, the scores fo r each of
the three parameters were added together to
obtain the subject sco re fo r eac h s ubstance.
These indi viduai sco res were then averaged
for each group of ten subj ects. These mean
indices are presented for each product in Table 2.
The average of these three group indices was
the n calculated for each product (mean irritant
index).

Produci Classification
Based on their mean irritant indices, the sixteen
products tested were classified into four categories:
- non-irritants
- mild irritants
- moderate irritants
- strong irritants
The results of this classification are shown in
Table 3.

Discussion

Erythema
None
Slight (mottled or diffuse)
Moderate and uniform
Intense
Intense with edema

o
2

3
4

Desquamation
None
Fine
Moderate
Severe

8

o
I

2
3

This class ification system has been used in
other studies like ours and obviously reflects
the skin responses to the various products
being examined. In fact, the soaps classified
as moderately irritating cause moderately severe alterations of the skin and the sum of the
scores assigned to these changes ranges from
3.0 to 4.5.
Be low this leve!, in the score range of 1.0 to
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Table Il
SOAP CHAMBER TEST RESULTS
Mean values for erythema, desquamation and fissure formation

Product

Group 1*

Group 2*

Group 3*

0.5
3.8
3.6
4.5
4.6
6.3
6.6
6.6
3.9
4.1
2. 1
2.7
2.6
2.4
2.6
2.5

0.4
3.9
3.4
4.7
4.7
6.1
6.4
6.5
3.8
4.1
3. 1
2.5
2.3
3.1
2.3
2.2

0.6
4.1
3.7
4.6
4.8
6.0
6.3
6.4
3.4
4.3
3.2
2.9
2.7
2.8
2.4
2.3

01
02
03
04
05
06
07
08
09
10
IJ

12
13
14
15
16

* each group contained

I O subjects.

Table lii
PRODUCT CLASSIFICATION BASED ON MEAN IRRITANT INDEX
Mean indices based on results of soap chamber test in 30 subjects.

Product

Mean index

Classification *

01
16
15
13
12
14
li
03
09
02
10
04
05
06
07
08

0.5
2.3
2.4
2.5
2.7
2.8
3.0
3.6
3.7
3.9
4.2
4.6
4.7
6.1
6.4
6.5

non-irritant *
moderate irritant *
"
"

<0.5 = non irritant
2.0-5.0 = moderate irritant

"

"
"
"
"
"

"
"
"

strong irritant *
"

"

0.5-2.0 = mild irritant
5.0-8.0 =strong irritant
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3.0, products are classified as weak irritants.
Scores less than 1.0 indicate that the product is
a non-iJTitant. ( 1,37-40)
It is almost i mposs ible not to provoke some
form of cutaneous lesion with the method used
here. For this reason, the classification of " nonirritant'' is given to those products with mean irritant indices of less than 1.0. According to this
classificati on, only product no. OI met the criteri a fora non-irritant.

Flex Wash Test
The Flex wash test, first introduced by Kl igman
et al., is one of the most useful and reliable tests
avai lable for evaluating the irritant capacity of a
substance. The test was designed to detennine,
within a relatively brief period of time, whether
a product can provoke cutaneous irritat ion.
(1,47,48,49)

subjects, the results are expressed as percen tages of subjects who had to inte rrupt the test, because of signs of irritation, before the five days
were up.
Product no. 0 1 was associated wi th the lowest
percentage of interrupti ons and therefore seems
to be the least irritating even w ith excessively
frequent use. The rank of the othe r fiftee n products in terms of increasing irri tan t potenti al can
be seen in Figure l.
Since product no. OI e merged from a li of the
previously described tests as the Ieast irritating,
we used it as a reference fo r comparison in a li
subsequent tests.

FLEX WASH TEST ( % dropped out)

15
13
16
14

09
02
03

Materials and methods

12
05

Because of its sensitivity, the skin of the antecubital fossa is used fo r thi s test. The volu nteer
washes this area three times a day with a predete rmined quantity of the product at a standardi zed concentration. The cleansing sho uld be
pe rform ed by de licate ly massagin g the a rea
with the fingers for app roximately thirty seconds. The area is then thoroughly rin sed and
patted dry.
The above routine is repeated for fi ve days and
the area is examined daily fo r signs of irritation.
Tha test is determinated at the first sign of significant irritation.
Eighty subj ects, di vided into eight groups of
ten each, were subjected to the flex wash test
in the present study. The subjects of each group
tested two products simultaneous ly, one on
each arm.

Results
Sinc e eac h group was composed of te n

10

10
06
07

08

04
10

20

30

•o

50

60

70

eo

90 100

Fig. 1 -

Half-Face test
The most co mmo n proble m encoutered when
we attempt to study the effects of two or more
cleansin g products o n th e s kin is tha t the
objective reaction, non to menti on the su bjective evalu at io n of t he effec ts, var ies from
subj ect to subj ect. The only way to eli minate
this problem wou ld be to test ali of the products on the sa me subject using the sa me skin
surface area for each test! Given the imp racticality of such an app roach , the va lue of the
half-face test become s obviou s : it a llows
compariso n of at leas t two products at th e
same time in one patient util izing the same
skin region.
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Materials and methods
For thi s test, 150 volunteers between 18 and 55
years of age were selected. The study group incl uded both males ond females. None had active
le sions in the facial area and a li denied history
of a llergie contact dermatitis.
The subjects were divided inlo 15 groups of ten.
Each member of a given group was given two
soaps, one of which was a lways product no. 01.
In this way, each of the 15 products being compared wi th product no. OI was tested in ten
subjects.
T he subject was instructed to wash one half of
his/ her face with produci no. OI and the other
ha lf with the comparison product. C leans ing
was to be carried out twice a day fo r five consecuti ve days.
Before washin g the face, th e subj ect was instrucled to wash his/her hands with a standard
soap thai contained no fragrances in order to e liminate possible contaminants from the hands
which might inte1fe re wi th our interpretation of
the resul ts.
The tesi was carried out as fo llows:
I. The hands were washed with one of the study
products for 15 seconds.

2. One ha lf of the face was gently washed
with one of the stucly products or with product no. 01.
3. The face was rinsecl ancl gen tly patted dry
without rubbing.
The same procedure was then repeated for the
other half of the face ( using the second product).
At the beginning of the study each subject was
given a form to fili out and return at the end of
the study period. This form contained questions
regarding the effects of cleansing with the two
products.
The parameters to be evalu ated with the questionnaire were:
- dryness
- moisture
- tightness
- softness
- roughness
- smoothness
T he subject was asked to repond to each ques tio n with " yes'', " no" o r, in some cases, " I
don't know".
The questionnaire is shown in the following 1able.

Half-Face test questionnaire
Subject no. _ __

Product usecl on right side _ _ _ _ Product used on left side _ __ _

Questions
Does the right/left side of your face feel dry/moist/tight/soft/roug/smooth after washing ?
I st washing:

2nd washing:

Which side feels drier/more moist/tighter/softer/ rougher/smoother after wash ing?
Answers: Yes/No/Don' t know
Surname and name/Tel./Address/Test Center
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Results

centages of affirmative responses in Figures 5
(mois turi z in g effect), 6 (softness) a nd 7
(smoothness) are the ones that made positive
impressions on the volunteers.

Based on both the responses to the questionnaire and the objecti ve evaluation of the abovementioned parameters, product no. 01 seemed
to be superior to any of the other fifteen. For
each parameter considered a graph was drawn
that shows, together with the data in Table 4, the
responses of the volunteers. The graphs show
the percentage of positive responses to the questions on each parameter, i.e. affirrning that use
of the given product was associated with feelings of skin dryness, softness, etc. Since the parameters shown in Figure 2 (tightness), 3 (dryness) and 4 (roughness) are negative ones, the
products in these graphs that received fewer affirmati ve responses are those that were judged
more positively, while products with high per-
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Table IV
HALF FACE TEST: RESULTS
01
si
Dryness
Hydration
Stress
Tendemess
Roughness
Lenght

13
si

no

si

3 97
39 61
Il 89
97 3
I 99
97 3

24
23
22
78
5
88

76
77
78
22
95
12

17 83
59 41
IO 90
90 IO
2 98
93 7

01
Dryness
Hydration
Stress
Tendemess
Roughness
Lenght

01

14

01

15

01

07

si no

si no

si no

si no

si no

si no

79
14
70
44
45

10
65
15
90
8
90

40
10
50
53
42
65

21
56
12
83
5
94

43 57
27 73
71 29
52 48
12 88
82 18

5
37
9
96
3
96

57 43
2080
85 15
50 50
38 62
57 43

06
si

no

60 40

21
86
30
56
55

01

90
35
85
IO
92
IO

60
90
50
47
58
35

79
44
88
17
95
6

95
63
91
4
97
4

01

09

01

12

01

no

si

no

si

no

si

no

si no

si no

si no

si no

si no

04
si no

18
86
7
85
6
92

82
14
93
15
94
8

62
14
83
60
65
45

38
86
17
49
35
55

21
78
3
89
9
90

79
22
97
Il
91
IO

54
30
78
49
49
58

46
70
22
51
51
42

16 84
6040
5 95
84 16
I 99
90 IO

58
28
68
65
45
70

15
62
18
89
3
95

55
44
55
57
50
80

9 91
65 35
IO 90
91 9
- 100
97 3

6634
8 92
92 8
35 65
67 43
42 58

01

02

01

16

01

10

no

si

no

si

no

si

no

si no

si no

si no

si no

si no

si no

61
22
85
50
47
56

39 20
78 62
15 18
50 82
53 Il
44 87

80
38
82
18
89
13

41
50
53
48
38
61

59
50
47
52
62
39

15
68
13
89
3
90

52
46
80
46
42
50

6
54
21
95
2
98

45
54
64
60
56
77

22
72
12
87
7
90

68 32
5 95
85 15
3070
6040
48 52

05

01

12

no

si

si
Dryness
Hydration
Stress
Tendemess
Roughness
Lenght

01

no

08

12 88
49 51
8 92
92 2
- 100
98 2

03

01

Il

85
32
87
li
97
IO

42
72
32
35
55
30

48
54
20
54
58
50

85
38
82
Il

97
5

94
46
79
5
98
2

45
56
45
43
50
20

55
46
36
40
44
23

78
88
88
13
93
10
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PARAMETER:DRYNESS

PARAMETER:TENDERNESS
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PARAMETER: SMOOTHNESS
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Product no. O1, in contrast, was considered the
most acceptable from this point of view: onl y
11 o/o of the volunteers ind icated that skin tightness was associated with its use .

PARAMETER: HYDRATION
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For example, if we consider the parameter of
ski n ti ghtness, product no. 04 emerges as the
most unacceptable since 92% of the volunteers
fo und that washing with this product left their
skin feeling tight.

The purpose of skin cleansing is that of removal
of "dirt". However, the dirty portion of the skin
is the hydrolipid banier which contains not only
e nvironmental impurities but also epidermal tissue debris. The idea! skin cleanser must, then,
remove al least part of the hydrolipid barrier but
it should not deprive the skin completely of its
protective covering. (2-5,42,43)
The skin of the face is one of the most delicate
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areas of the body in which to test a product. Its
anatomica! structure is delicate, and certain
parts of it are rich in sebaceous glands.
Facial skin is also one of the cutaneous areas most
exposed to environmental aggression. This almost
constant exposure, coupled with the sensitivity of
facial skin to psychological and nervous factors,
makes the skin ofthe face unique. (42-44,46)
For these reasons, the behavior of a cleansing
product in this particular region is especially indicative and can serve as an index of its safety
in other less delicate skin areas. In addition, testing on facial skin offers an excellent indication of the delipidizing effect of a cleansing product, which, as we have already seen, is one of
the most important parameters to be considered
in evaluating the irritant potential of these substances. We therefore decided to analyze the sebum levels of the faces of our volunteers to determine more precisely the delipidization potential of our test products.

Materials and methods

more sebum is deposited on it and, consequently, more light can pass through it to reach the
amperometer. The quantity of light that passess
through the tape is reflected on a digitai display.
Higher values indicate that more light is passing
through the tape which has become more transparentdue to a larger amount of sebum absorbed.
Ali of the subjects used product no. OI on one
half of their faces. Each group of ten subjects,
(sex and age distribution were similar for ali
groups), used one of the other products on the
other half of the face. On the day before test washing began, the baseline sebum levels were determined for each side of the subject's face.
Baseline values were based o n fi ve readings
taken in adjacent areas of the facial skin. Measurements were made at the same hour of the
day for allsubjects and not less than eight hours
after routine facial cleansing in the morning.
The exact same procedure was repeated after
the subject had completed the required five days
of the half-face test. These final values were
then compared to baseline figures.

One hundred fifty subjects were divided into 15
Results
groups of ten each. These groups were the same ·
ones that were used in the half-face test and Figure 8 shows the average baseline and fi nal
were later subjected to analysis of stratum corsebometric indices for each of the sixteen proneum water content as well.
ducts tested. These values are averages of the
Baseline sebum levels were determined for each values for the ten subjects testing each product.
subject using the Schwarzhaupt SM 410 Sebo- In Appendix no. I , the average values, baseline
and final, for each of the 150 subjects are shown.
meter.
Using a photometric method, this intrument meaSEBUM VALUES PRE AND POST TREATMENT
sures the quantity of cutaneous oils deposited on
a semitransparent tape which is pressed against
the test area and held in piace for 30 seconds.
190
Prior to testing, the instrument must be zeroed.
1eo
The spool of tape is advanced until an unused
170
portion is covering the application head. The
tape is inserted in a photoelectric celi chamber.
'""
Its presence causes closure of an electrical circuit which switches on a light. The beam is amplified with a mirror and transferred to an ampe06 10 01 13 15 16 12 11 14 03 09 02 07 08 05 04
rometer.
Fig. 8 The tape becomes more and more transparent as
200

\5()

...

l ~ u...a..........................................................................................................~
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Certain soaps, such as product no. 13, product
no. 15 and product no. 16 were associated with
values very similar to those of product no. 01 ,
whi ch caused very little c ha nge in the facial
skin sebum Jevels. Once again, product no, OI
emerged as the superior product, although the
differences betwee n this product and the ones
mentioned above were actuall y quite limited.
All of the other soaps tested, with the exception
of products no. 06 and 10, significantly diminished the sebum Jevels in the subjects who used
them. Products no. 06 and 10, in contrast, caused an increase in sebum levels with respect to
baseline values whic h can be considered to be a
rebound effect (Fig ure 9)

Measurement of stratum
corneum water content
As pointed out earlier, one requisite for an acceptable ski n cleanser is that it not alter the c utaneous barrier and therefore safeguard the integrity of the stratum corneum, Measurement of
the leve! of hydration of this skin layer offers an
indirect index of the aggressivity of a tensioactive substa nce since the skin becomes proportionally drier as alteration of the stratum corneurn
increases. We thus performed before and after
corneometric examinations in the subjects who
used the products being tested. (5 1,52)

SEBUM VALUES POST TREATMENT

-~~·06
O•=

Materials and methods
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Using these results, we can also make direct
comparison between product no, OI and each of
the o th e r 15 as fa r as the ir effects on eac h
subject or each group are concerned .
Since, the aforementioned exha usti ve anal ysis
provided data only on product 01 compared to
one other soap, it was decided to compare the
difference in mean levels of sebum before and
after five days of washing in the 15 groups of
subjects who used various soaps on half their
face with those of 150 subjects who used product 01 on half their face.
Some of these data are shown in Figure 9.

One hun dred fifty subjects were used in thi s
part of the s tud y. Eac h washed one half of
his/her face with produc t no. 01 and the other
half with one of the other test products. Each of
the latte r products was tested in ten subjects, i.e.
the same groups c reated for the half-face test
and subjected to sebometric a nalysis. As with
the latter approach, baseline values were determined before test washing began. These values
were based on three consecuti ve readings taken
from adj acent areas of the facial skin. Readings
were made with a CM 420 corneometer made
by Schwarzhaupt. This instrument uses a cutaneous probe to measure the capacitance induced
by various quantities of water contained in the
most superficial Jayers of the epidermis. After
completion of the half-face test, final va lues
were deterrnined for both sides of each subject's
face.

Results
The mean values, baseline and final, ernerging
from the corneometric analysis are shown in Figure 10. These figures indicate th at on ly produc t no. 01 caused a significant increase incutaneous hydration. Ali of the othe r products were
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associated with modest increases or very slight
decreases in cutaneous moisture levels. The significant increase associated wi th prod uct no.
O1 was seen in almost ali of the 150 subjects
who used it. Again these figure allow us to determine how each of the fifteen products compares with product no. Ol and to rank each product according to its effect on stratum corneum
hydration. Appendix no. 2 contains the corneometric values for each of the fifteen test groups
(expressed as group means); in the case of product no. 01 , the values are the means of all 150
subjects who used th is product.
HORNY VALUE PRE AND POST TREATMENT

"'
130

120

110

01

13

15

16

11

12

02

09

06

05

01

03

10

07

04

08

Fig. 10-

In Figure 11, the sixteen prod ucts have been
ranked in descending order according to the levels of cutaneous hydration reflected in the appendix fi gures.
HORNY VALUE: POST TREATMENT
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Measurement of Cutaneous pH
The pH of the epidermal surface is determined
by the biochemical and physical properties of
the hydro lipid fi lm that covers it. Skin pH varies with the area of the body being considered
and is usually higher in those regions that contain apocrine sweat glands, such as the axi llae
or genital area, or whe re there is a buildup of
epidermal cellul ar debris and sudoration p roducts.
The average pH of skin is 5 .5 although values
between 4.5 a nd 6.0 a re co nside red no rma i.
(42,45,46)
The physiological pH contribues to ski n homeostasis, inhibits the growth of pathogeni c organisms and provides chemi cal defense of the skin
depends primari ly on the buffer system provided by the eccrine sweat glands. The secretions
of these g la nds a re able to restore the pH to
physio logical values withi n a relatively brief period of time.
Othe r substances present in the e pidermis also
contribute to th is buffer sys tem: amino acids,
fatty acids, urie acid, lactic acid, SO--and C 1ions. These substances serve primarily to neutralize any excessive alkalinity. Cations, such as
Na+, K+ a nd NH+, and other amino acids expe rt a buffe rin g effect o n excessive ac idity.
(4,42,46)
Cleansing is generally considered to be the most
important facto r in volved in alterations of cutaneous pH. These alterations can fac ilitate the
develop me nt of skin irritation which can then
open the way to other pathological processess.
[t is thus important to evaluate the effect of any
skin cleansing product o n the pH of the skin.
(42,47)

Materials and methods
Cutaneous pH was measured in 80 vo lunteers
between the ages of 18 and 37. All subjects pre-
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sented normai pH values in the regions tested
prior to our measurements. Ten subj ects were
used fo r each test product.
The test period lasted fo r five days. Each day
the subject used the product assigned to his/her
group to wash the volar surface of one fo rearm
in the morning and in the afternoon (not less
than 8 hrs after the first washing). The other forearm was cleansed in the same way using product no. 01. The subjects used l ml of a 2% solution of the product and were instructed to use
30 seconds of manual massage of the area fo r
each washing.
In the afternoon, 30 mio. and l hr. after the
second da il y was hin g, th e pH of the test
areas were measured w ith a pH 900 PC skin
pH-meter. Each value is a result of ten au t~
matic measurements perform ed at two-second intervals.

Results
The baseline pH values in the study population
varied from 4.0 to 5.5. In addition to the differences that emerge between soaps, synthetic detergents and products no O1, Figure 12 shows
that the latter product produced less modifi cation of the baseline pH than any of the other fifteen products. The group assigned product no.
Ol had an average baseline pH of 5.2. At the
end of the fi ve days of washing, this average
had risento 3.35.
pH VALU ES ON THREE SOAP GROUPS

This represent an extremely modest increase to
levels that are stili within normai limits.
The other products under study provoked much
more significant modifications in the pH, as can
be seen from Figure 13. Use of traditional alkaline soaps led to a full point increase in skin pH
from a baseline mean of 5.5 to a final value of
6.5 wh ich is clearly no longer within the normai
range.
Figure 13 also shows the differe nces th a t
emerged between product 0 1 and the other 15
tested.
One of the most important harmfu l effects of
cleansing is the damage it causes to the stratum
corneum. Adhesion between the keratin plaques
disappears and they are shed. T his situation
leads to an increase in TEWL. In order to determine the degree of damage to the stratum corneum provoked by each of these products, we
performed two more tests: the Scotch tape test
and cutaneous imprints.

pH VALUES
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Th is sim ple technique in volves the appl ication
of an adhes ive strip to the skin of the patient.
When the strip is removed, a certain number of
keratinocytes will come with it. The amount removed will be proportional to the degree of damage suffered by the stratum corneum.
In order to improve our evaluation of this para-
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meter, the cells that were collected on the adhesi ve strip were examined under the e lectron microscope. The strip was attached to a cylindrical
support (stub) 2 .5 c m in diameter.
Even though applicati on pressure has little effect on the number of keratinocytes th at wi ll be
detached , we used a spring-activated device to
standardi ze the pressure.
T he scotch tape test was used on ali 150 volunteers that participated in the ha lf-face test.
Cells were collec ted before and after the fi veday cycles of test washing. The specime ns were
metallicized directly using a Balzer instru ment
with a gold e lectrode. They were then examined
with a Cambridge J 80 Stereoscan e lectron mic roscope.

Results
The numbers of cell s that were detached from
the stratum co rne um before a nd after the washing c ycle were compared fo r each subject. lt
was not possible to make compari son between
groups, since eac h individ uai presents his/her
own desquamation pattern.
Our findings show that certa in soaps were associated with greater desquamation after washing .
Othe rs produced li ttle chan ge in the des quamation.
Product no . 01 was found to reduce mo re signi ficantly than the others the num ber of stratum
corne um cells th at were shed .

method allows us to study the surface of a cutaneous area in vivo and to evaluate the changes
induced by a cosmetic treatment or, in our case,
a skin detergent.
We made imp rints of th e lateral periorbi tal
and zygomatic areas of the subj ects before
a nd after the half-face test. The reproductions
we re metalli cized with gold and ex amine d
w ith th e Cambridge J 80 S te reoscan electron
mi croscope.

Results
T he morphometric analysis of the cutaneous imprints a ll owed us to evaluate the damage to the
stratum corn eum induced bu each of the products we tested. Most of the produc ts provoked
modificatio ns of th e supe rfici a J corneocytes
which appeared poorly lin ked to one another, irregul a r and in some cases desquam ated. T he
products associated with these effects were nos.
04, 07, 09, 02, IO and 12. More modest changes
were fo und in the subjects who had used products no. 13, I 6 , I I and I 4. The di fferences
were quantitative rather than qualitative a nd it
wou ld be impossib le to rank the products accordi ng to these findings. Limited changes or even
improvement in the superficial morphology of
the ski n were observed with the use of both product no. l 5 and product no. OI (Figures 14, 15,
16, 17). The findi ngs are illustrated in the photographs.

Skin imprints
This approach involves the use of an inert substa nce capable of reproduc ing a mirror image of
the cutaneous surface. T he materi a i (Xan thopren - Bayer) is pressed against a skin surface
where it fi lls all depressed areas (sulci, wrinkles, etc. ).
These areas appear as ridges in the imprint. If
the imprint is used as a mold a nd filled with
a nothe r p lasti c ma te ri a i, th e res ult will be a
faithful reproduc tion of the skin surface. This
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Fig. 14 - Skin imprint: S.E.M. before treatment with 01
soap (S.E.M. - Scanning Electronic Microscope)
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Fig. 15 - Skin imprint: S.E.M. affer treatment with 01 soap
(S.E.M. - Scanning Electronic Microscope)

Fig. 16 - Skin imprint: S.E.M. before treatment with 15
soap (S.E.M. - Scanning Electronic Microscope)

Fig. 17 - Skin imprint: S.E.M. affer treatment with 05 soap
(S.E.M. - Scanning Electronic Microscope)

teen. this is not, in our opionion, the most important findi ng of our study. We would rathe r
emphasize the utility of these approaches fo r the
identificati on of products that are pontentially
irritati ng or cosmetic ally unacceptab le before
they are placed on the market.
We found considerable differe nces among these
products, but none of them was so irritating or
cosmetically ineffective as to be judged in a completely negative manner. Overall, we found that
severa! of the products we tested, some of them
trad itional soaps, others syntheti c detergents, are
well-tolerated and provide effecti ve cosmetic improvement. In particul ar, products OI, 12, 13, 15
and J6 were ali found to be weak irritants in our
tests. Three of these procl ucts were synthetic, the
other three were traditional soaps.
These finclings were consistent with those that
e me rg e d from almo s t a li o f th e tes t s we
performed.
Product OI consistentl y fo uncl to be the least aggressive and to produce the most cosmetically
acceptable results. Between the two there were
o nly very slight differences. Product no. I is a
synthe tic detergent.
This apparent simil arity lead s us to a generai
cons ideration. Cleansing of the skin is a co mplex and important prob le m. Choosing a product sole ly on the basis of whe the r it is a soap
or a synthetic detergent is un wise. What matters
more is that the formula upon which the product
is based is a valid one, that the ingredients as
well as the product itself are carefu lly controllecl
a nd that valid fo rms of quantitative testing are
ava il a ble to the ma nu fact ure r to he lp him to
identify the product best suited to the consumers' neecls as projected by the cosme tic inclustry. The cos me tologica l technician can carry
out such tests and on the basis of the findings
that emerge he lp identi fy the desired prod uct.

Conclusions
Although the results of our studies allow us to
define one product as superi or to the other fi f-
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