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GENERAL INFORMATION

The JOURNAL OF APPLIED COSMETOLOGY is an international journal devoted to publisching original
papers. reviews and other material which represent a useful contribution to research on the skin and on cosme-

tics.
It is aimed at cosmetic chemists, dermatologists, microbiologists, pharmacists, experimental biologists, toxico-

logists, plastic surgeons, and all other scientists working on products which will come into contact with the

skin and its appendages.
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COPYRIGHT

Submitted material must be the original work of the autor(s) and must not have been submitted for publication
elsewhere.

By submitting a manuscript, the authors agree that the copyri . for their articles is transferred to the publisher
if and when the article is accepted for publication. None of the content of this publication may be reproduced
in whole or in part, translated, stored in a retrieval system, or transmitted o1 stributed in any form or by any
means {electronic, mechanical, photocopy, recording or otherwise) without the prior written permission of the
Publishers.

Sections of Journal

The following sections will be features of the Journat:

Original Laboratory Studies: descriptions of original investigative laboratory research in cosmetics and rela-
ted areas.

Special Reports:  ms of special interest to the readers, including reports on meetings, societies, legislation, etc.

General Arficles: scientific articles of general interest to our readers will be considered for publication. These
articles should be concerned with newer developments in such related fields as dermatology, biology, toxico-

logy, etc.

Short Communications: the Tenght should not exceed 5 typewritien pages with not more than 3 figures
included. Headings (“Materials™, “Discussion”, etc.) as well as Summaries are to be omitted. If accepted, these

submission will appear in print in a very short time.

Letter to the Editor: comments on Journal articles are invited as well as brief contributions on any aspects of
cosmetic science. Letters may include figures. and/or references, hut brevity is necessary.

Guest Editorials: concise, authoritative, substantiated commentary on specific topics of contemporary interest.

Book Reviews: book and monographs (domestic and foreigm will be reviewed depending on their interest and
value to subscribers. Send material for review to the Editor . P. Morganti. No such material will be returned.

Address: all papers should be submitted to:
Dr. P. Morganti
INTERNATION: EDIEMME
Via Innocenze Xt, 41
00165 Rome - Italy
Tel. 0039/6/393.78.788
Fax, QU39/6/63.80.839



INFORMATION FOR AUTHORS

Papers must be submitted in English. Authors whose mother tongue is not English should arrange for their
manuscripts to be written in proper English prior to submission.

Procedure of Submission of Manuscripts: submit three copies of both the manuscript and all illustrative
material to the above address.

Organization of the Manuscript: investigative studies should be organized as follow: title, abstract page,
introduction, material and methods, results, discussion. acknowledgments, references. legend for figures,
tables. All pages should be numered consecutively starting with the abstract. The entire manuscript is to be
typewritien, doubl  paced, and with 3 cm margins.

Trade names must be capitalized: the common name for compounds may be used if the formal chemical name
as established by international convention is given after the first use. Any abbreviations other than those which
are generally accepted must be defined. In the text, references to dual authors will use both surnames throu-
ghout. For multiple authors, use the surnames of all authors at the firstre  :n ind only the first author fol-
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tables. To allow faster publication only set of proofs will be furnisched to the author including the figures and
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Title page: list the title, name(s) and degree(s) of author(s), department(s) and institution(s) at which the work
was done, city, state, and postal code. Any preliminary report or abstract of the work should be referred to as a

footnote to the titie.

Summary: each paper must be headed by an English language title of not over 70 characters (including spa-
ces) suitable for use as a running head and must also he proceded by an English summary not exceeding 300
words typed double—spaced. The summary will include statements of the problem, method of study, results,
and conclusions. Since this summary will be used by astracting journals, it must be self—explanatory and
should not inlcude abbre  tions, footnotes, and references.
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Key Words: key words for computerised storage and retrieval of information should be incorporated in the
summary.
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VACUUM SKIN-ABRASION
VERSUS GLYCOLIC ACID PEELING
IN THE TREATMENT OF ATROPHIC ACNE SCARS

S. Jurassich, A. Lo Schiavo, F. Pinto, M. Nacca
2" University ¢ aples - School of Medicine and Surgary - Deparfment of Dermatclogy - Naptles, Italy

Received: May 217, 1996

Key words: Glycolic acid peesling and microabrasion.

Synopsis

Glycolid acid , an alphahydroxyacid, is an natural ingredient dertved from sugar-cane. The cosmetic use
of AHA dates back to thousands of years ago. Cleopatra was used to taking a bath in the sour milk (lactic
acid) and to put the improved red wine (tartaric acid) on her face. This habit made her skin fresh and
downy.

The glycolic acid reduces the thickening of the comeum and facilitates the brushing off of the superficial
cells, since it weakens the cohesion of corneocytes,

The vacuum dermabrasor avails of the abrasion effect produced by the microcrystals shooted on the epi-
dermis which, delicately and uniformly, peel off the superfici: iayers.

Riassunto

L acido glicolico, un alfaidrossiacido, & una sostanza naturale estratta dalla canna da zucchero.
L’uso cosmetico degli AHA risale a migliaia di anni fa. Cleopatra era solita fare il bagno nel latte
acido (acido lattico) ed applicare sul viso vino rosso (acido tartarico), al fine di rendere la pelle li-
scia e vellutata.

Gli effetti d ’acido lattico sull’epidermide sono soprattutto cheratoplastici ed esfolianti dal mo-
mento che riduce le coesione cheratinocitaria.

Il dermoabrasore esplica il suo effetto abrasivo attraverso un getto di microcristalli che, cc  =ndo
Pepidermide delicatamente ed uniformemente, ne rimuovono | strati superficiali.
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Viacuum skin-abrasion versus glycolic acid peeling in the freatment of atrophic acne scars

Introduction

Scarring occurs to some degree in about 95 per
cent of acne subjects'™*, The most common types
of post-acne scarring may present as thickened
scars (hypertrophic or keloid scarring) or as tissue
loss (atrophic ice-pick, macular atrophic and fol-
licular macular atrophic scars)"*.

The atrophic scars have a hollow, whitish and
persistent appearance which make the skin appear
irregular.

These unsightly lesions have induced dermatolo-

Patients and methods

Twenty patients, 10 males, 10 females, aged from
20 to 30 years, with atrophic acne scars were en-
rolled in the study. Ten were treated with vacuum
microabrasion, [0 with 70% glycolic acid peeling.
All patients had type IIl Fitzpatrick skin. Scar le-
sions were no greater than 0,5 cm and persisted for
over six months.

We used a vacuum-operated skin abrader type
(V.M. - Medicale) that projects a sterile microery-
stal flow over the skin, which removes uniform
surface layers without causing any heat damage

MAIN TREATMENTS U

Intralesional therapy

Surgery

Physical treatments

Chemical peeling

Table 1

J FOR POSTACNE ATROPHIC SCARS

placenta extracts
Jjaluronic acid
collagen

punches elevation

cryotherapy

dermoabrasion motor-driven

- diamond milling cutter

- metal brush

microabrasion vacuum operating

resorcin
trichloroacetic acid
70% glycolic acid

gists to seek more than one method (table I) to al-
leviate the problem". Glycolic acid peeling and
vacuum skinmicroabrasion are the most popular
techniques employed today to treat acne atrophic
scarring. Although based on different mechani-
sms, both of them stimulate epithelial prolifera-
tion and raise the depressed surface to the sur-
rounding skin®7.

This study compares the two methods by evalua-
ting their beneficial effects as well as their draw-
backs.
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(microabrasion), We operated with a 0,5-0,7 atm
vacuum, and a (¢,5 cm throw-away head. The
handle was first used along the major axis of the
lesion to abrade the bottom. After, it was passed
perpendicularly from the axis to level the edges to
the bottom. It was then rotated to flush the edges
and bottom to the surrounding surface. The handle
was sometimes pressed to increase the abrasive ef-
fect and to use the sharp rim of the head as a chi-
sel™,

When bleeding appeared, we stopped microabra-
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sion. Bleeding is necessary because it indicates that
the epithelial proliferative layer has been reached,
and must not be surpassed to avoid new scarring™.
Glycolic acid disrupts ionic linking among cor-
neocytes {epidermolysis), stimulates the prolifera-
tion of the basal layer and increases penetration of
other substances. It also causes the building up of
collagen fibres in the papitlary dermis, elastic fi-
bres in the reticular dermis and glycosaminogly-
cine in the dermal matrix™". Epidermolysis is ob-
tained by applying the acid ar a 70% concentration
over the skin, Tt reaches the stratum granulosum af-
ter 60 seconds, and the dermo-epidermal junction
5 minutes later*™. Throughout the application, fro-
sting of tl ted surface and later erythema, mo-
re or less associa | with a dotted hemorrhaging,
occur. Redness persists for 48 to 90 hours. Crusts
appear after 24-48 hours and treated surface re-
epithelialization is completed within 5 to 7 days.

action mechanical
preoperative treatment not needed
square area treated each time < 10 cm?
time for eacht .tment 10°-15°
interval between treatments )-15 days

postoperative treatment

Table 2

MICROABRASION VERSUS GLYCOLIC ACID PEELING
IN THE TREATMENT OF POSTACNE ATROPHIC SCARS

Skin-abrader (microabrasion)

abrasive detergent

post-treatment clinical features erythema
exudation
bleeding
pain
moderate oedema
crusting
clinical improvement (means) 79,16%
number 75,24%
depth 80,15%
diameter 82,10%
manegeability good
cost considerable

We limited the number of microabrasion and gly-
colic acid applications to ten and the interval
between two treatments ranged from 10 to 15
days. The patients were advised to clean the skin
with an abrasive substabce for about 5 minutes on-
ce a day to detach the crust and prolong the thera-
peutic effect. They were also instructed to apply
antibiotic and non-steroid antin{lammatory creams
and to avoid photoexposure or to shelter from it by
using total block screens. The reduction in the
number of lesions was evaluated by a macropho-
tographic fieldmetre. Two field samples, measu-
ring 4 x 4 cm in diameter, w- the greatest number
of lesions were considered in each photograph.
A simple millimetric probe provided the depth and
ti  Jiameter of t lesions. Four lesions were sam-
pled. Measurements at t!  Jeginning and the end
of t  herapeutic cycle were expressed in percen-
tages.

70% glycolic acid peeling
chemical

topic keratolytic for 15 days
whole face

3-5

10 -15 days
gentle topical
erythema

slight exudation
frost

burning

possible crusting

nover

75,70%
70,80%
77,60%
78,70%
excellent
low
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Viacuum skin-abrasion versus glycolic acid peelfing in the freafment of afrophic acne scars

Furthemore the presence of erythema and hyper-
pigmentation together with their intensity were
measured by a chromameter at the beginning and
at the end of therapy.

Results

For both techniques , the results were based on the
decline in number, in depth and in diameter of the
lesions and on a whole evaluation of side effects,
cure time and operating costs. The results are sum-
m  zed in table II.

Discussion

The mechanical action of microabrasion causes he-
morrhage. This gives us an indication of the depth
reached during an application. Glycolic acid, on
the other hand, produces epidemolysis which ap-
pears like frost. This can only give us a rough esti-
mate of the depth reached.

Microabrasion  ught about a 79,16% recovery
of the lesions. This was 4% higher than the 75,6%
produced by glycolic acid . The better result was
from its mechanical action. The head of the mi-
croabrasor acted on the lesion surface alone, while
the acid had to be spread on the entire skin surface
to be treated. Glycolic acid peeling gave us a wider
rreatment surface, one covering 2 whole face,
within five minutes. Microabrasion, instead, called
for a2 more limited treatment surface (<10 cm’) and
took an average of 10-15 minutes to perform. The
well-tollerated burning sensation caused by the
acid started about 2 minutes after an a  ication
and was maximum at 5 minutes. The pain incurred
from microabrasion was immediate and increased
as the application went on. It was, however, redu-
ced by a topical anaesthetic.

In contrast to tradifional dermoabrasion with mil-
ling cutters, persistent erythema, oedema and hy-
perpigmentation were rarer side effects, There was
only one case of conjunctivitis as a result of acid
application. Since microabrasion works with inert
crystal, it could not cause irritant chemical derma-
uts.
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The microabrasor is a simple, though expensive,
instrument. It requires routine maintenance of a
pnemautic circuit and the purchase of steril cry-
stals. Glycolic acid is a one time expense which is
more or less the same as microcrystals alone.
Regardless of the technique, the resolution of the
scar tissue and adverse effects, depend on patient
age and photot 3, the site and the age at onset.
The younger the patient is, the quicker and the bet-
ter the healing occurs™. When scars are they
call forlon  treatment schedules, while e of
recent onsel require fewer application™. Moreover,
sin. [V and V skin phototypes have mo  fre-
quent hyperpigmentations, we dealt with Fitzpa-
trick type Il subjects.

Conclusions

Ag previously described™ microabrader is a handy
tool for the operator  rthemore, its closed circuit
does not damage the environment. The throw
away hcads and inhert sterile crystal make it pre-
ferable to pee. 2 with glycolic acid. However, to
treat wide surfaces it requires more time and many
therapeutic applications. A single treatment s
10 minutes, and intervals between appiications
take 10-15 days.

Peeling treatiment with 70% ; colic acid is simple
to carry oul. Its evaporation however may cause
conjuctivitis and it is not available in sterile packs.
The entire face can be treated quickly but it also
calls for numerous applications.

Both tecniques can be carried out in an out patient
therapeutic application and although neither can
fully heal the scars, they at least give the patient re-
lief. These therapies have no major influence wha-
tever on lifestyle. When erythema and edema oc-
cur, no special treatment is normally needed.
Furthemore patients can interrup - return to treat-
ment at any given fime.

We recommend microabrasion for deep and wide
atrophic macular scars. In contrast, we prefer gly-
colic acid peeling for follicular and ice-pick
atrophic acne scars, which are generally smaller
and shallower.
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For the best results we suggest that both technigues
be used on altenative way.
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Synopsis

The efficacy of photosphatidylcholine from soya was evaluated in the treatment of acne vulgaris in
7 studies on 77 subjects.

Results of clinical trials:

« Rer  :tion of the number of comedones and efflorescences;

* Decrease squalene concentration and

« Increase linoleic acid concentration in skin surface lipids;

* The efficacy of photosphatidylcholine is equal if used as liposome or in nonliposomal form,

iassunto

L’efficacia della fosfatidilcolina di soya & stata valutata n  trattamento dell’acne vulgaris in 7 studi
su 77 pazienti.

Risultati det test clinict:

« Riduzione del numero di comedoni ed eruzioni cutanee;

* Diminuzione della concentrazione di squalene;

» Aumento della concentrazione di acido linoleico nei lipidi di superficie della pelle;

= I’efficacia della fosfatidileolina & uguale se usata in forma liposomica ¢ non liposomica.
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Infroduction

Acne vulgaris, with an incidence of nearly 100% in
the second decade of life, is the most common skin
disorder. The manifestations can ~ fer considerably.
According to Gollnick 30% of the affected sul  cts
requires medical consultation and treatme 1], Ne-
vertheless, the less severe forms, also known as phy-
siological acne, can be a relevant psychological pro-
blem for a large proportion of the remaining 70% of
the teenage population. € Z drugs and cosmetic
products are available to sanisly the demand this
creates.
The pathogenesis of acne has not been elucidated in
detail. However, four factors are regarded as being
of clinical relevance and are, hence, the target of the-
rapeutic intervention. They are differentiated as pri-
ry and secondary factors [1].
The primary factors are:
l. Elevated sebum production.
2. Disturbance of fc  zular keratinization.
The secondary factors are:
1. Follicular inflammation and immune response,
2. Hyperproiiferation of Propionibacterium acnes.
1e ideal treatient for acne is causal therapy for the
primary [actors. The only drug substance to afford
this is isotretionin, a suhstance which has to be taken
orally and which is associated with severe side ef-
fects.
On the other hand, there are several substances
whose elfects make thern suitable for treatment of
the secondary factors. Recent studies have sugge-
sted the importance of linoleic acid in the process
of foilicular hyperkeratosis, suggesting a new the-
rapeutic possibility through normalizing the reduced
linoleic content in the sebaceous follicke by external
applicatton.
Phosphatidylcholine, also misleac
cithin, from soybeans contains chemically bound
fatty acids, of which nearty 70% is linoleic acid. Pu-
re phosphatidylcholine and fractions from soyleci-
tine with a high content of phos  atidylcholine, the
Phospholipons®, have been used in drugs and co-
smetic prc  cts for decades. They are regarded as
being safe; this is manifested in their GRAS-status

1ty called le-
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[2]. They form liposomes with a typical particle size
of 0.1 to 0.3 um when formulated in water. Since
the diameter of the sebaceous duct is 5 to 15 um, li-
posomes should enter the sebaceous gland readily,
transporting the linoleic acid.
Phosphatidycholine-bound linoleic acid has several
advantages compared to the free form. The linoleic
acid bound to phosphatidylcholine ts more resistant
to oxidation, is nearly colourless, has little odor and
can formulate itself without further additives. It 1
beneficial if superfluous chemicals are omitted in
the formulation since any chemical substany  used
as formulation additive, can have an adverse effect
on skin which is already irritated and inflamed as it
is in acne.

Ti  yeeride-bound lincleic acid v [dadd mc  li-
pid to the acne-affected skin, which is already suf-
fering from an overproduction ol sebum.

Linoleic Acid and Acne

The wax cster content of the seburn and of the epi-
dermal acy]  amides containing linoleic acid has
n found to be inversely proportional to the acti-
vity of the sebaceous glands [3], with sebum [atty
acids also being incorporated in epidermal lipids.
An analysis of the lipids in comedones and con the
surface of the skin of acne patients and on the surface
of the skin of persons not suffering from acne revea-
led that the acylceramides of the comedones and the
skin surface of acne patients contained mu  less li-
noleic acid than the acylceramides from the skin sur-
fa control subjects [4,5].
This finding gave nise to the hypothesis that the con-
centration of linoleic acid in sebum from human se-
baceous glands depends both on the amount of lino-
leic acid that is present in every sebum-producing
cell ai the start of its differentiation and on the extent
to which this amount is reduced by the endogenous
lipid synthests that follows [4.t
The treatment of female acne patients with a com-
bination of the antiandrogen cyproterone acetate and
the estrogen ethinylestradiol led to a reduction of se-
bum secretion and to a simultaneous increase in the
concentration of linoleic acid in all classes of lipids
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[3]: a similar effect was also achieved with 13-cis-
retinoic acid [7].
All these findings emphasize that sebum production,
the development of acne and the concentration of li-
noleic acid in the sebum and in the epidermal lipids
are all closely related, but do not provide any eviden-
ce of the pathogenic importance of linoleic acid for
the disorder itself.
As early as 1929 Burr and Burr undertook funda-
mental diet studies in animals, which led to the re-
cognition of the importance of polyunsaturated fatty
acids - of linoleic acid in particular [8]. Rats that we-
re fed a fat-free diet for several weeks developed the
characteristic symptoms of an essential fatty acid de-
ficiency: these were primarily characterized by an in-
crease in the transepidermal water loss (TEWL) [9)
and epidermal hyperproliferation [ 10].
The topical application of linoleic acid to the skins
of rats suffering from essential fatty acid deficiency
normalized the transepidermal water loss £11]. This
curative effect is not prevented even by large doses
of indomethacin, a potent inhibitor of cyclooxyge-
nase, but at least in pat by eicosatetraenoic acid, a
potent inhibitor of both cyclo- and lipoxygenase [12].
is finding suggests that a lipoxygenase product
formed from linoleic ucid is of essential importance
in addition to linoleic acid, being an essential com-
ponent of the epiderm  ipid barrier in the form of
acylceramides.
This substance was later identified as 13-hydroxyoc-
tadecadienoic acid (13-HODE). The application of
0.1% 13-HODE to the skin of guinea-pigs suffering
from an epidermal hyperproliteration as a result of
the administration of eicosapentaenoic (2(:5n-3} und
docosahexaenoic (22:6n-3) acids, led to the re-esta-
blishment of a histologically normal epidermis and
to a normalization of the incorporation of radioacti-
vely labelled thymidine [13].
In addition, 13-HODE exhibits anti-inllammatory
properties since it inhibits the fonmation of LTB, by
human neutrophiles [14]. Linoleic acid itself. or a not
yet definitely identified reaction product, possibly
[3-HODE, inhibits phagocytosis and the formation
of reactive oxygen species in the case of neutrophiles
[151

Thus, linoleic acid or linoleic acid bound to phospha-
tidylcholine is able to exhibit the following proper-
ties:

1. Linoleic acid is essential for the formation of the
epiderrnal lipid barrier, whose madequate function
is the decisive stimulus for the proliferation, me-
tabolic re-adjustiment and keratinization of epider-
mal cells.

2. Linoleic acid is the precursor of 13-HODE, a pro-
duct with antiproliferative properties, that also
inhibits the production of the inflammation media-
tor LTRB,.

3.Linoleic acid itself . oranot '  characterized
reaction product, inhibils phagocytosis and the
production of aggressive oxygen metabolites by
neutrophile granulocytes and, hence, inhibits the
inflammatory process.

These findings suggest the potential of the anti-ac-

ne etticacy of linoleic acid bound to phospha-

tidylcholine from soybeans [16].

Biological Evaluations

The concentration of linoleic acid and squalene was
determined in Studies 1 and 2 in order 1o evaluate the
alteration of skin surface lipids as the result of pho-
sphatidylcholine treatment. In Study 3 the anti-acne
efficacy was proven, by pooling the results of 7 stu-
dies.

PROTOCOL OF STUDY 1

Aim of the stidv: to evaluate the content of linoleic
acid in skin surface lipids

Test product: liposome containing 10% lecithin frac-
tion with 80% phosphatidylcholine {tradename: Na-
tipide ® 08010A)

Dosage: | mg/em’ of lecithin fraction with 809 pho-
sphatidylcholine; the molecule containing chemicly
bound linoleic acid (tradename: Phospholipon™ 8Q)
Duration of the treatment: 8 wecks

Number of subjects: 14. 4 female and 10 male, aged
14 to 17 years, affected by acne grade 1 and 2 [1§].
Method of evaluation: the skin surface lipids were
sampled by direct skin contact with a mixture of
n-hexane/2-propanol (3:2, v/v). This was done by

139






M. Ghyczy, H-P. Nissen, H. Biltz.

rescences
Evaluation: a projection foil was laid on the test area
and a black marker was used to mark the comedo-
nes and a red marker to mark the inflamed lesions
on the foil on the same 3 x 3 cm area throughout the
course of the study. The marks were counted. In all
studies an intrasubject control was provided by the
corresponding figures for the untreated contralateral
side of the face [18].

Exclusion criteria: -acne vulgaris requiring medica-
tion, -treatment of the acne with medicaments or co-
smetics during the 2 months prior to the study, -con-
sumption of ovulation inthibitors.

80
| 64,3
= 60
5 40
Q
£ 40f .
=
=]
g 20¢
0
0 o
14 days

Treated Area

28 days
[0 Untreated Area

Side effects: the subjects merely noticed a somewhat
drier and less oily skin and moderate peeling. These
effects were enhanced by the use of liposome con-
taining 20% lecithin fraction with 80% phosphatidyl-
choline (tradename: Natipide ® IT}, which is a gel and
can easily be overdosed. However, these observa-
tions did not lead to a negative assessment on the
part of the subject or to abandonment of the study.

RESULT OF STUDY 3

The results of the smudies were compiled and evalua-
ted in a meta-analysis. The average effects of all the
studies (Fig.2, 3) are outlined in the following graphs:

Reduction in number

of comedones [ %]
Combined data from 7 inve-
stigations; median differences
from pretreatment values
(Evaluation after 14 and 28
days of once daily application)

Figure 2: Reduction in nurnber of comedones.

601

40+
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2C

14 days
® Treated Area

80 75

28 days
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Reduction in number

of efflorescences [ %]

Combined data from 7 inve-
stigations; median differences
from pretreatment values
(Evaluation after 14 and 28
days of once daily application)

Figure 3: Reduction in number of efflorescences.
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droxyoctadecadienoic acid (13-HODE), a substance
with antiproliferative properties, that also inhibits the
production of the inflamration mediator LTB,.
The literature contains no descriptions of the succes-
sful treatment of acne by linoleic acid or by deriva-
tives.

Phosphatidylcholine from vegetable sources, espe-
cially from soybeans, contains bound fatty acids, of
which 70% is linoleic acid. Phosphatidylcholine can
be formulated in water to liposomes with a particle
size of 0.15 to 0.25 pm without the need for additio-
nal substances. These particles may reac ' pass the
sebaceous duct and transport the linoleic acid into the
sebaceous gland. The omission of superfluous che-
micals in the formulation is beneficial since any che-
mical substance used as a formulation additive can
have adverse effects on skin which is irrite~ orin-
flamed as it is in acne.

Seven studies, on 77 subjects, affected by physiolo-
gical acne, were carried out on the basis of this ra-
tionale. Pure phosphatidylcholine and a fraction with
80% phosphatidylcholine, were tested in two diffe-
rent formulations, as liposome with 10% and 20%
phospholipids respectively. Formulation containing
the same phosphatidylcholine but no water (these are
non-liposomal solution) were also investigated.
An average reduction of the comedones by 65% and
a reduction of the efflorescences by 75% was recor-
ded for ail formulations tested.

In an independent study, the alteration of the skin li-
pids as the resuit of treatment by  0some contai-
ning 10% lecithin fraction with 80% phosphatidyl-
choline (tradename: Natipide® 08010A) was studied.
A concomitant increase of the linoleic acid content
and decrease of squalene content was observed in the
course of the treatment. Since squalene is one of the
most important indicators for greasy and acne-affec-
ted skin, and since the increased sebum production
is a primary factor in the pathogenesis of acne, these
findings are relevant for the use of phosphatidyl-
choline; with high content of esterified linoleic acid,
thus, suitable for use as a drug substance and as an
active ingredient for cosmetics.

These results prove that phosphatidylcholine, puri-
fied from soybeans, constitutes a new therapeutic

principle for the treatment of acne [19].

The mode of action suggests the use of soybean-de-
rived phosphatidylcholine

> in physiological acne, which is 70% of the affected
persons, as a drug or as an active ingredient in co-
smetics,

> or in acne needing medical attention, with the
combination of phosphatidylcholine ¢ a drug sub-
stance with a complementary mode of action.

The results also suggest its application for normali-
zing greasy skin, using cosmetics to apply adequate
conecentrations of phosphatidylcholine in topical for-
mulations.
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Synopsis

The levels of four heavy metals (Pb, Cd. Hg and Cr), have been measured by means of an atomic ab-
sorption spectroscopy (AAS) method in 18 different cosmetic formulations, (8 body creams, 3 of them
being purchased from herbal shops; 6 hands creams, 2 intime hygienc soaps. 1 face cream, | foam bath
soap), periodically sampled over a total period of time of 10 months.

The levels of heavy metal:  ave been shown to be in the great majority of samples extremely reduced
and in some instances below the detection limits of the applied technique. More precisely, levels of Hg
were below the detection limit of the AAS technique in all samples, while mean levels of Pb, Cd and
Cr never exceeded 0.184 ppm, 0.035 ppm and 0.270 ppm respectively. However, since the frequency
of administration of cosmetic products is very high and it is generally protracted for prolonged periods
of time, the toxicologic significance of the present results should be further evaluated, also in the light
of a more exhaustive study, carried out on the basis of a more interdisciplinar approach.

Riassunto

Questo articolo riporta 1 risultati di uno studio spettrofotometrico per assorbimento atomico (AAS) riguar-
dante la determinazione della concentrazione di metalli pesanti in formulazioni cosmetiche. L'indagine,
condotta in seguito ad un periodo di campionamento di 10 mesi, ha considerato quattro specifici metalli
pesanti {piomba, cadmio. cromo e mercurio) ed € stata condotta su 18 differenti campioni di formulazioni
cosmetiche: 8 creme per il corpo, 3 delle quali di erboristeria; 6 creme per le mani, 2 saponi per 'igiene
intima, 1 crema per il viso, 1 bagno schiuma. Nella maggioranza dei campioni analizzati la concentrazione
di metalli pesanti € risultata estremamente bassa, ed in alcuni casi inferiore al limite di rilevabilita della
tecnica AAS impiegata. Pill precisamente, 1 livelli di Hg sono stati sermpre al di sotto del limite di rilevabilita
in tutti i campioni considerati, mentre 1 livelli medi di Pb, Cd e Cr non hanno mai superato i valori di 0.184
ppm., 0.035 ppm e 0.270 ppm rispettivamente.

Poiché la frequenza di somministrazione di un prodotto cosmetico € generalmente molto aita. oltre che pro-
tratta per lunghi periodi di tempo, il significato tossicologico dei risultati presentati in questo lavoro dovrebbe
comungue essere ulleriormente approfondito, preferibilmente alla luce di studi pill interdisciplinari.
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Intfroduction

Cosmetic formulations are a class of products
whose peculiar features can be considered, from
a biochemical and toxicological point of view, as
intermediate between foods and drugs.
For indeed, the frequency of administration of co-
smetic formulations is generally scheduled on a
daily basis, and in some instances several cosmetic
products, like, for example, a lipstick or a hand
cream, can be applied to the body twice or more
times a day. At the same time, the techniques that
are generally used to produce a great varietly of co-
smetic formulations are directly derived from the
experience of pharmaceutics.
It is therefore self evi it that any activity devoted
to the « inition of the possibie risks for the con-
sumer due to the presence of toxic substances in
a cosmetic formulation is to be strongly supported.
In this light, the Italian Law (Legge 713/86) states
zprocedurestobe  lov | forthe comm  ia-
lization of cosmetic products. More specifically,
the suppleme: (I (“Allegato II'") of 2 same law
lists a broad group of chemicals whose cannot be
employed for the production of any cosmetic for-
mulation.
The limited amount of information, available both
nm a normative anc om a technical point of
view, concerning the presence of heavy metals in
the cosmetic products and the possible effects of
this elements by transcutaneous absorption fol-
lowing topical administration, has suggested to us
to plan an experimental study, whose aim was to
quantitatively evaluate the levels of some repre-
sen  ive heavy metals in various cosmetic formu-
lations.
The assayed samples have been obtained from dif-
ferent suppliers (mainly department stores) located
in the East area of Rome, within the inner city li-
mits. Samples of 18 different cosmetic formula-
tions, (8 body creams, 3 of them being purchased
from herbal shops; 6 hands creams, 2 intime hy-
giene soaps, ] face cream, 1 foam bath soap) were
collected, in triplicate, every two months for ten
months, so that a fotal of 270 samples (18x3x5)
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were assayed by AAS. The obtained results were
compared in order to assess the variability over the
period of sampling of the single heavy metals con-
centrations in each cosmetic formulation.
Results of this preitminary investigation are pre-
sented and discussed taking in the due account the
indications given by the Italian Law concerning
the presence 0. eavy met  in cosmetic formu-
lations.

In the light of the results obtained in the present
work, the need for a more precise definition of
heavy metals toxicity, i.e. by considering also the
possible presence in the cosmetic formulations of
other components, which could, in turn, either re-
duce or enhance the toxicity of heavy metals, is al-
s0 stressed.

Materials and methods

Instrumentation

The AS system is constituted by a Perkin Elmer
mod. 1100B atomic absorption spectrometer,
equipped with an HGA-700 graphite furnace, a
deuterium-arc background correction, and a com-
puter-driven Perkin ] ner Model AS-70 autosam-
pler, (Perkin Elmer Italia SpA, Monza, Italy); the
results have been recorr by an  son EX-850
dot-matrix printer+  son Italia S.p.A., Milano,
Italy).

The detection of mercury, by the cold vapor tech-
nique, has been carried out by a Varian Techtron
mod. AA-475 atomic absorption spectrometer { Va-
rian Italia, Milano).

Materials

Samples of cosmetic formulations.

The AAS study was carried out on eighteen sam-
ples of cosmetic formulations (#1-18), indicated as
f ows:

5 body creams (#1-5);

3 body creams, purchased by herbal shops (#6-8);
6 hands creams (#9-14);

2 intime hygiene soaps (#15-16});

1 face cream (#17);

1 foam bath (#18).
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All samples were purchased by different commer-
cial suppliers located in the East area of Rome;
more precisely, sampling was repeated five times,
once every two months, so that the assayed sam-
ples cover a total interval of time of ten months.
precisely in the period january-october 1995, It
follows that for each one of the 18 cosmetic for-
mulations 15 samples were collected. Each speci-
fic sample was always purchased by the same dea-
ler.
Tl levels of the four representative heavy metals
(Pb,Cd. Crand Hz.  ave been determinated on all
the above mentioned samples, according to a pro-
cedure recently described (Conti et al., 1996).
The determination of Pb, Cd and Cr was carried
out following mineralization of samples. according
to the dry mineralization procedure. carried out in
order to fully destroy the organic matter More in
details, the mineralization procedure was carried
out according to the following stages:
1 weight calibration of quartz weighting botiles:
2 transfer of samples n the quartz weighting bot-
tles and determination of the humid weight;
3 dessication of the sample in oven (T = 105 °C:
time of treatment: |2 hours);

4 slow tbermal treaiment (AT/At = 50 °C/hour):
then

5calcination at T =450 °C = 10 °C in a special
oven with the internal walls covered by a layer
of quartz;

6 collection of white ashes, or, altematively. repe-
tition«  the last passage;

7 dissolution of the ashes in | mL nitric acid at

T=40 °C;

8§ transfer of final solutions in 30 mL volumetric
flasks and dilution to volume with deionized wa-
ter.,

The determination of Hg was carried out following

a wet mineralization procedure, according to the

following stages:

1 ransfer of samples in 25.0 mL volumetric flasks;

2addition of 5.0 mL of concentrated
HNO3/HQSO4 (1:1y;

3 boiling to reflux until a ¢

4co ngol e solution:

5 concentration of the solution ¢

6 transter of the solufion into 50
[lasks and dilution to volume
bidistilled/deionized water.

r solution is obtained;

z:ating plate:
L volumetric
wi

Laboratory glassware, reagents aiel standards of
heavy metals.

All the glassware used for the preparation of stock
and standard solutions was decontaminated from
the possible presence of heavy metals by overnight
treatment with metal-free, concentrated HNQO,
{(Merck. Darmstadt, Germany).

All reagents were analylical grade. Cadmium, ch-
romium. lead and mercury standards were prepa-
red by dilution with 2% HNOj from stock stan-
dard solutions of their respective nitric salts {1000
=2 ppmin 0.5 M HNOj3), supplied by Mer.
{Darmstadt, Germany); water ultrapure grade by
Milli-(@ from lillipore (Millipore Corporation
U.5.A)) was used for the preparation of all solu-
tions.

Te 7

( ERATIVE CONDITIONS

I ment Wavelenght {nm)}  Siit width (nm)
Pb 283.3 0.7
Cd 228.8 0.7
Cr 357.9 0.7
Hg 2537 0.5

N THE SPECTROMETRIC ASSAYS

2

Matrix mod er Graphite tubes

0.2 mg/10pl H4H,PO,  pyrolytic/wall
0.2 mg/10 pl NHyH-PO,  pyrolytic/wall
0.05 mg/10 pl NH4H, PO,  pyrolytic/wall
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Sample Lead Cadmium
1 n. d. d.
2 [.42 £ (140 n. d.
3 n. d. n. d.
4 406+ 1.12 0.08 £ 1.25
5 1.86 £ (176 n. d.
6 n. d. 0.34 + 1.80
7 n, d. 117+ 1.20
8 n. d. 3.50 £0.70
9 247+ 211 0.07 + 0.65
) 18.44 £ 0.60 0.09 £ (1.40
i1 n. d. 0.09 £ 1.35
12 1843+ 1.23 1. d.
13 9.06 £0.22 0.19 £ 0.58
14 1.96 £ (1.35 n. d.
15 10,95 + 1.40 1.40 £ (.46
16 n. d. n. d.
7 n. d. n. d.
18 n. d, 0.67 £0.24

solution).

Table 7

CONCENTRATION OF HEAVY METALS
ON SAMPLES OF COSMETIC FORMULATIONS.

RESULTS (MEAN OF FIVE INDEPENDENT SAMPLE PREPARATIONS +SD)
ARE EXPRESSED IN ug/100 g¢ OF SAMPLE.

n.d.: not defectable ((Pb] <5 pg/L: [Cd] < 0.1 pg/L; [Cr] <4 ng/i; [He] < I pg/L in the measuring

Chromium Mercury
2.38 £0.82 .
2470 £5.20
1.21 £0.60
0.44 £ 135
0.84 £0.47
0.69+2.13
4.70 £ 0.95
950+2.43
0.56 £0.35
(.39 £ 0.25
(.38 £ 0.40
0.69 £ 0.15
[.15+£0.22
374 £ 1.70
1.40 £2.20 n.
12.06 £3.50 n.
5.60+4.12 .
27.07 £ 6.15 n. d.

N
eARppepacppRrAl R

PP p BB a0

an

thus indicating that the concentration of Pb is vir-
ally independent of seasonal events.

Cadmium

Eight out of ei, een samples:  ssmetic forr
lations have shown levels of ci  um that lie be-
low the detection limit of the instrumental techni-
que. In the other ten samples the values varied
from a minimum of 0.7 ppb to a maximum of 35.0
ppb. As it can be scen by the values of the standard
deviations, unlike the case of lead, levels of cad-
mium show a broad variability over the period of
time of sampling.
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Chromium

Levels of chromium in the eighteen assayed sam-
ples variec  om a minimum of 3.8 ppb to a maxi-
mum of 270.° pb. Also in this case zreisa
marked vartat 1y of the values along the time.

Mercury

In all the eighteen samples the levels of mercury
lied below the sensitivity limits of the instrumental
technique.
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Discussion

The complete set of experimental results obtained
on the 18 different cosmetic formulations and sum-
marized by data reported in table 7 allows to draw
the following conclusions:

the concentration of mercury has been found to
lie below the detection limits of the experimental
technique in all the 18 assayed samples:

the presence of chromium was detected in all the
18 assayed samples;

apart from lead, all the assayed elements showed
a marked variabifity of the concentration values
over the time, thus indicating that the differences
in the concentration values could be due to envi-
ronmental factors;

in four samples (#1, 3, 16, and 17, that is 2 out of
5 body creams. | out of 2 soaps for the intime hy-
giene and the only assayed body cream) chro-
mium was the only element to be detected;

The overall picture deriving from the experimental
results seems (o indicate that no ultimate conclu-
sions can be driven by a simple determination of
the concentration of heavy metals in cosmetic for-
mulations, since there is a very broad variability of
the results as a function of the sampling period and,
at the same time, a non uniform distribution of the
single heavy metals in the different samples. The
average value are however low enough to ensure
the safety of use, provided the cosmetic is applied
in the most correct way and, obviously, only on in-
tact skin.

Moreover, the intrinsic toxicity of each heavy metal
is a necessary but not a sufficient information in or-
der to quantitatively assess the risk for the cousu-
mer, since the bioavailability of a heavy metal can
be markedly affected by the presence in the cosme-
tic formulation of other compounds {e.g. EDTA),
which could act as carriers of the metal cation.
Finally, it seems worthwhile to us to highlight that,
as of now, no indication is given by the ltalian Law
concerning the accidental presence of heavy metals
in a cosmetic formulation, the only statement being
that heavy metals are included in the list of chemi-
cals that cannot be present in any ingredients of a
cosmetic product.
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Sync .sis

The possibility of using & {ilm plate-count mcthod, instead of the too complex and lengthy traditional
methods, has been evaluated in cosmetic products. Petrifilm® is a ready-to-use system for detecting any
microbial contamination, It consists of a flexible polypropylene film supporting on suitable dehydrated
medium, a second support containing guar (a cold-water soluble gel-former) and an indicator on the in-
ternai surface.

Petrifilm® proved to have a good sensitivity and to be more convenient than the method recommended
by the ltalian National Pharmacopoeia. Results  dwed that it is possible to detect microbial and fungal
contamination of raw materials of natural origin, whi  are frequently used in cosmetic preparations.
Positive results were obtained on finished products (otl in water emulsions).

S — assun )

E’ stata valurata la possibilith di utilizzare, per la determinazione della carica microbica di materie
prime impiegate nei cosmetici e di prodotti finiti, un sistema pronto di conta in piastra (Petrifilm®,
3IM). Esso comprende un adatto terreno di coltura su un film di polipropilene, uns  porto contenen-
te guar ed indicatore per evidenziare la crescita microbica. 1f sistema ha mostrato una buona sensibi-
lith e appare pill conveniente rispetto al metodo trar  ionale riportato nella Farmacopea Ufficiale
Italiana. I risultati del lavoro, seppure preliminari, dimostrano la sua applicabilita nel controllo della
contaminazione microbica di materie prime ampialmente usate nell’industria e delle emulsioni O/A.



Infroduction

The criteria for microbial purity of cosmetic pro-
ducts are not exactly defined by Italian legislation.
The nationa w713 of 11.10.1986 states that co-
smetic products “must not cause damage to human
health when applied under nonmal conditions of use
and should conform to criteria of microbial purity™.
These criteria have not yet been defined by the Mi-
nister for Health, so that recommended microbial
limits and official control procedures are not yet
available ar present. The Minister’s decree of
9.7.1987, reporting general instructions conceming
manufacturing, handling and storage areas and
equipments for manufacturing industries, states that
containers and water utilized must be such as to
avoid any risk of microbial contamination: a “qua-
litied person” is also responsible for the microbial
characteristics of the finished products.

The situation is expected to change rapidly, as the
VI amendment {council directive 93/35/EEC) to the
cosmetic council directive 76/768/EEC imposes the
microbial analyses of raw materials and of the fi-
nished products for the protection of the consumer.
While waiting for definitive instructions from the
Public Administration it is possible to refer to the
criteria recommended by the English and Amencan
assoctations, CTFA and CTPA, and to the proposed
EC directive relating to microbial purity criteria
which however has not yet been promulgated.

In this paper we have chosen as a reference the mo-
nograph in the Italian Pharmacopoeia (1X edition):
“Microbial contamination of products not required
to comply with the test for sterility”. This niono-
eraph provides the relevant microbial standards and
control procedures (1). The Pharmacopoeia test for
the detection of microbial contamination consists
in the traditional quantitative techniques for the
count of bacteria, moulds and/or yeasts using agar
media and qualitative tests for the absence of cer-
tain spectlied micro-organisms.

The execution of these tests is complex and lengthy,
nioreover it requires specialized personnel and sui-
table equipment both for the preparaiton of the test
materials and for the execution itself. A more con-
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venient procedure that would simplify and reduce
analysis time is desiderable.

Petrifilm® is a ready-to-use system for detecting any
microbial contamination. It consists of:

1. a suitable dehydrated medium (one of the two
types: SM for total aerobic bacteria, YM for yeasts
and moulds} supporting on a pelypropylene film.
2. a second support containing guar {a cold-water
soluble gel-former) and a growth indicator on the
internal surface.

As growth indicator two reagents are used: tetrazo-
lium for the total acrobic count in Petrifilm® SM or
a phosphatase-sensitive indicator for the mould and
the yeast count in Petrifilm” * L The medium is
rehydrated simply by inoculating the sample.
This system has already been shown to provide a
valid altemative to the traditional methods in detec-
ting microbial contamination in & wide variety of
foods. e.g. fish (2), milk (3. 4), meat (5), cheese,
poultry and frozen vegetables (6).

The Petrifilm® system has been accepted and adop-
ted by AOAC to monitor milk and cheese products
(7).

These results suggested the extension of these
methods to other fields, such as the cosmetic indu-
stry.

The aim of the present work was to verily sensiti-
vity and convenience of the Petrifilm® plate-count
methods compared 1o a traditional plate-count
method in routine analyses of raw materials used
in cosmetic products. Preliminar analyses were
conducted on finished products {oil in water emui-
sions}.

Materials ¢ d methods

Materials

The materials tested are listed in Table 1.

Tests were performed on 17 vegetable or animal
raw muterials employed as functional substances in
cosmetic products (4 of them being preservative-
free) (nos. 1-17), on 8 plant glicolyc extracts (all by
their nature containing preservative) (nos. 18-25),
and on 7 conunercial cosmetic products all of whi-
ch were o/w emulsions (nos. 26-32).
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Tabie 1
DESCRIPTION OF EXAMINED PRODUCTS
RAW MATERIALS
n°  Functional substance Preservative
1 Soya seeds, specific fraction Parabens; phenoxyethanot 0,8 %
2 Skin hydration factor Not declared
3 Brain extract crusca Propylenglycol
4 Hydrolyzed collagen None
5  Vegetable polyoses Parabens and phenoxyethanol 0,4-0,6 %
6 S.cerevisiae cell extract Phenonip 0.5%
7 Calf thymus peptides Phenonip 0.3%
8  Bovine ligament elastin None
9  Bovine brain phospholipids Phenonip 0.5%
10 8. cerevisiae oligopeptides Parabens and phenoxyethanol 0.5%
11 Fish glycosaminoglycans Phenonip 0.4%
12 Blood dialysate None
13 Bovine brain liposomes Phenonip 0.5%
14 Tyrosinase-inhibiting peptides Phenonip 0.45-0.55%
15 Bovine heart extract containing Q. 10 None
16 Bovine brain liposomes Not declared
17 Fibronectin derivatives Not declared
GLYCOLIC EXTRACTS
18 Arundo donax Propyleneglycol
19 7 ymuswvi aris Propyleneglycol
20 Urtica dioica Propyleneglycol
21 Anthemis nobilis Propyleneglycol
22 Rosmarinus officinalis Propyleneglycol
23 Salvia officinalis Propyleneglycol
24 Malva silvestris Propyleneglycol
25  Opuntia ficus-indica Propyleneglycol
EMULSIONS O/W
n°  Main constituent Preservative
26 ot declared Not declared
27 Jojoba oil-almond oil Not declared
28  Glycerin Not declared
29 Macadamia nut oil Not declared
30 Tocopherol Not declared
31 Vegetables extracts Not declared
32 Vegetables extracts Not declared
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*Statistically significant differences for p = .01

Table 2

MICROBIAL COUNTS {mean + SE x 10° cfu/ml) AFTER SPECIFIC CONTAMINATION
OF PRESERVATIVE-FREE RAW MATERIALS (Standard inocula of 10+ to [0* /ml)

CONTAMINANT PRODUCT (n®)

4 8 12
E.COLI
TSA [.4+0, 13£0.1 2.5+0.2%
PETRIFILM® SM 1.3+£0.1 1402 3.7+0.3%
S.AUREUS
TSA 4806 4708 46105
PETRIFILM® SM 6407 62+02 42+04
C.ALBICANS
SDA+CAF 0.71£05 1.6£03 8.0+0.1
PETRIFILM® YM 0.73+£24 27104 83+2

Microbial analyses for the detection of the total
aerobic microbial and fungal counts

Initial samples were prepared by diluting 10 ml of
each product with 90 m! of sterile peptone dilution
waler (Peptone Water, Difco). A suitable surfactant,
5% of sorbitan moncoleate {Tween 80, Atlas Euro-
pol), was added to assist the suspension of poorly
water-soluble products. If necessary, the pH of the
dispersion was adjusted to about 7.

Samples 1,6,7,10 and 11 contained as preservative
various parabens and phenoxyethanol (as shown in
Table I). In this case microbial contamination was
detected after inactivation of the preservative system
by addition of 0.1% TRITON X-100 plus 0.5%
TWEEN &80.

The analyses were carried out under conditions de-
signed to avoid any accidental contamination of the
samples, in a laminar airflow cabinet.

The conventional **pour plate” test for the total ae-
robic microbial and fungal count was performed by
inoculating decimal serial dilutions of sample in
Tryptone Soya Agar (TSA, Oxoid) and in
Sabouraud Dextrose Agar (SDA, Oxoid) with ad-
ded chloramphenicol {100 mg/1). Phesphate-buife-
red diluition water {(Phosphate Buffered Saline, Dul-
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becco “A” Oxoid; pH 7.3) was used to prepare the
samples. The plates for the total acrobic microbial
count were incubated at 37 + 1°C for 5 days, and
those for the fungal count at 25 £ 1°C for 5 days.
According to instructions from the manufacturer,
analyses by Petrifilm” method were performed by
pipetting 1ml of the origi  sample and each of its
serial decimal dilutions to a Petrifilm® Aerobic
Count Plate (SM) and Iml to a Petrifilm® Yeast and
Mould Count Plate (YM). All plates were incubated
at 32 £ 1°C or at 25 £ 1°C for 48 hours as appro-
priate. Analyses for all methods tested were perfor-
med in duplicate, three times each. Student’s t test
was applied.

Contamination Test

Because of the very low microbial contanmination
detected in all materials examined we decided to
contaminate some of the raw materials prior to te-
sting by inoculation of bacteria or yeasts.
Inocula of Escherichia coli (ATCC 25922),
Staphylococcus aureus (ATCC 25923), Pseudo-
monas aeruginosa (ATCC 27853), a strain of Can-
dida albicans clinically isolated, and Bacillus spp.
isolated from no.18 were used.
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Samples 4,8 and 12 of preservative free materials
were contaminated with 10+ to 10° micro-organi-
sms/mil. Samples characterized by a self-preserva-
tive activity of solvent such as glycolic extracts were
contaminated by an inoculum of about 10-to 10°
spores per ml. Samples containing preservative sy-
sterns (samples 6, 10, 11 and 26-32) were contami-

nated + after we had added TWEEN 80 and
TRIT( {-100 as neutralizers.
Results

Total aerobic microbial and fungal counts

All the samples examined except no. 18 showed to-
tal aerobic microbial and fungal counts of less than
10 cfu/inl. The total acrobic microbial count of no.
18 Pro cal Cane, by both the “pour plate™ tech-
nique in TSA and the Petrifilm® SM method, was
45 cfu/ml and 60cfu/ml respectively (no statistically
significant difference). The contaminating bacterium
was Bacillus spp.

Application of the contamination test to preser-
vative-free raw materials

Microbial counts on antibacterial free samples 4, 8
and 12 after contamination by inoculation of stan-
dard bactenial suspensions (Table 2) were not signi-
ficantly different in the two methods except for E.
coli count in sample 12. Results show a higher sen-
sitivity for Petrifilm®.
Applicati  of the conta  ination test to giycolic
extracts of plants

After contaminatiou of all glycolic extracts except
no.18 witt  acillus spp., we determined microbial
count: y the two methods. Results were again not
statistically different (Table 3} except for sample
19, where the Petrifilm® method was more sensitive.

Application of the contamination test to raw ma-
terials containing preservatives

Raw materials 6, 10 and 11, which contained a pre-
servative system, were inoculated with standard su-
spensions of E.coli and C.albicans after neutraliza-
tion of the preservative system. Again the results

Table 3

MICROBIAL COUNTS
(mean * SE x 10" cfu/ml)
AFTER CONTAMINATION
OF NATURAL GLYCOLIC EXTRACT
WITH BACILLUS SPP.
(Standard tnocula of 107 to 10 /ml)

Prod. (n®) TSA PETRIFILM® §M
19 33+£02% 52204

20 029+£0.1 03307

21 38+02 4502

22 03201 03709

23 045£1 05111

24 3803 45%03

25 32205 26204

*statistically significant differences for p=0.01

(Table 4) were identical,

Application of the contamination test to o/w
emulsions

After contamination of the selected emulsions, whe-
re the preservative system was neutralized, if neces-
sary, (nos. 30-32), the microbial counts were not sta-
tistically different (Table 5) except for sample 28
iuoculated with P. aeruginosa. In this case the Pe-
trifilm method was more sensitive.

C nclus _n.

The results show that the Petrifilm® system and the
conve  onal methods showed no significant stati-
stical  ‘erences except in two cases where the Pe-
trifilm® method was the more sensitive.

The new procedure is more conve:  nt than the fra-
ditional one in the following ways:

~Petrifilm® does not require preparation of the com-
ponent parts requiring specialized staff or suitable
equipment and requires less time for the procedure
itself;

-it Is a compact system requiring less space for sto-
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