


Enhancing the glycolic acid efficacy by piezoelectric vibrations

Riassunto

Come & noto gli alfaidrossiacidi aumentano 1'idratazione cutanea legando 1’acqua ailo strato corneo.
Inoltre, quando sono applicati topicamente in concentrazioni tra 1'8% ed il 70% fanno diminuire la
coesione dei cormeociti e 'inspessimento dello strato comeo, accelerando a vari livelli la divisione
cutanea. Tra i vari AHA disponibili, I’acido glicolice ¢ quello che gode della pir grande popolarita.
Le sue alte concentrazioni (dal 50% al 70%) scno utilizzate per il peeling cutaneo superficiale, men-
tre le basse concentrazioni (dall’8% al 30%) sono risultaie agenti idratanti in grado di causare anche
una diminuzione nella coesione dei corneociti.

L attivitd dell’acido glicolico ¢ sempre correlata a qualche tipo di irritazione, ed il prurito e 1’arros-
samento ne sono comuni effetti collaterali, soprattutto all’inizio del trattamento.

Con questo lavoro si sono voluti valutare gli effetti di un prodotto contenente una percentuale del
2(1% di acido glicolico, parzialmente neutralizzato ad un pH 4,5 tramite una speciale miscela di ami-
noacidi. Il predotto viene utilizzato comne “lunch time peel” sulla pelle precedentemente detersa con
una lozione detergente, in combinazione o no con la nuova tecnologia piezoelettrica denominata
“Skin Master™”.

L’attivita dello Skin Master® & basata sulla energia meccanica trasmessa alla pelle da una serie di vi-
brazioni ad ultrasuoni.

Con I'uso dello Skin Master® si ottiene una significativa esfoliazione dello strato corneo, insieme ad
un contemporaneo micromassaggio della pelle con evidente iperemia. In questo modo & possibile
aumentare 1’assorbimento dell’acide glicolico € la sva attivitd a concentrazioni medio / basse.

Per analizzare I’attivitl di questo prodotto e per verificare il reale uso dello Skin Master®, sono state
controllate settimanalmente e per tre mesi 30 donne di et compresa tra i 35 e 1 56 anni con la tecno-
logia del 3C System® (Rome, Italy). I valeri contreilati riguardavane Delasticitd della pelle (RER
Dermaflex®), il grado di eritema della cute (Clinical Scoring - CS secondo Effendy et al.}, il rinnovo
delle cellule cutanee, Stratum Corneum Turnover Time (SCTT) con la Dansylchloride Methodology
(Jansen et al.), la TEWL, i lipidi cutanei di superficie e ['idratazione de 1 pelle.

Durante la durata dello studio (90 giorni) non sono stati riscontrati significativi effetti collaterali.

I risultati ottenuti indicano una riduzione significativa (p<(.005) dello SCTT (+ 20%), una maodifica
sostanziale della TEWL., ed un aumento dei lipidi cutanei di superficie (+27%), dell’idratazione cu-
tanea (+70%) e dell’elasticita della pelle (+12%).

La positivita dei dati & risultata significativamente piu elevata (+ 25% p<(.05) nelle aree trattate con
o Skin Master®.
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Cleansing Lotion:

{(pH 4.5) Aqua, Ceteareth-6, Isopropyl myrista-
te, Octyl stearate, Lactic acid, Sorbitol,
Propylene glycol, Glycerin, Gelatin-Glycine,
Hydrolyzed coliagen, Tocophery! acetate,
Retinyl palmitate, Linoleic acid, Linolenic acid,
Disodium EDTA, Imidazolidinyl urea,
Methylparaben, Parfum (*).

Gel-Vehicle:
water, propylene glycol, xantan gum {(pH 4.5).

Moisturizing Lotion: Soybean liposome con-
taining 10% lecithin fraction with 80% pho-
sphatidylcholine linoleic acid-rich.

Skin Master®

Technical specifications

Actuator frequency: 25.000 Hz +/- 10%
Vibration at time actuator: 30 micron pp
Frequency: 0.1 - 1000H:z

Work cycle: 5 sec.

Maximum of current: 10-600 microA

Skin Master®’s activity is based on mechanical
energy transmitted to the skin by a series of
ultrasound vibrations of its special actuator.

The extreme part of the actuator, induced to
vibrate by piezoeletric device, produces com-
pression and decompression on the skin surface.
The outcome of this treatment is a smooth
relaxed and cleaned skin and toned musculature,

3C Systern®

This computerized system through the capacita-
tive resistance permits a simple and quick con-
trol of surface lipids, skin hydration and TEWL.
The 3C System® collects up to 10/15 measure-
ments over 25 seconds sampling period and
records the mean value automatically standardi-
zing the environmental conditions (RH=50%,
T=22°C) (11).

(") Trade name: TS Gentle Cleansing
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TEST PROCEDURE ON THE FACE

Patients

Fourthy healthy women volunteers, age range
35 to 56, skin type III/IV, participated in the
study. Each woman had at least a moderate
degree of photodamage as defined by an overall
score of 5 with separate scores for each side of
the face on a visual analogue scale of 0 (none)
to 10 (severe).

The number of actinic keratoses and wrinkling
improvement were also counted.

No topical retinoid use or other topical medica-
tions or cosmetic antiaging products were
allowed for 1 month prior to study initiation.
The subjects were observed daily or weekly for
three months (January-March) always by the
same investigator,

Patients were randomly divided into four treat-
ment groups of 10 individuals. After baseline eva-
luation, one group was treated twice a week by a
20% glycolic acid "refresher peel” (partially neu-
tralized by aminoacids at pH 4.5) (Gel B) for 2
months, after cleansing the face with a Cleansing
Lotion (TS Gentle Cleansing) (Group 1).

The second group was treated with the same
peel, after cleansing the skin, previously wetted
with distilled water, by using the Skin Master®
{Group 2).

The thirth and the fourth group were respecti-
vely treated as the first and the second but u |
also a phospholipid-based moisturizing lotion
twice daily.

Procedure

To perform the peel the following procedure
was utilized: the Gel B (glycolic acid peel) was
applied uniformly over the entire face after the
skin was cleansed with Gentle Cleansing or
Skin Master®.

Application times were started at 15 minutes
for each peel treatment.

(1) USA patented n°4806525/Feb.2. 1989
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SKIN FACE HYDRATION OF PATIENTS TREATED BY A 20% GLYCOLIC ACID-PEEL
PARTIALLY NEUTRALIZED BY AMINOACIDS-ARG/GLY AT pH 4.5

n=40-RH=50%-t=22°C
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Fig. 1
SKiN FACE LIPIDS OF PATIENTS TREATED BY A 20% GLYCOLIC ACID-PEEL (PARTIALLY
NEUTRALIZED BY AMINOACIDS-ARG/GLY AT pH 4,5) AND BY MOISTURIZING CREAM (TWICE A DAY)
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TRANSEPIDERMAL WATER LOSS OF FOREARM-SKIN TREATED BY A 20% GLYCOLIC
ACID-PEEL PARTIALLY NEUTRALIZED BY NaOH OR AMINOACID-ARG/GLY (pH 4,5)
n=40-RH =50%-t=22°C
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(p< 0.005), and produced evident scaling from
day 10 to day i8. This did not occur with the
vehicle (Fig. 5).

TEWL

In accordance with Eifendy et al. TEWL at the
GA-treated area increased on day 10 and main-
tained significantly higher levels than the un-
treated or vehicle-treated skin (p<(0.005). Only
the areas treated with glycelic acid partially
neutralized with ARG/GLY aminoacids showed
TEWL levels similar to the vehicle.

These levels were higher o1 ' when the skin
was pre-treated by Skin Master®, and when gly-
colic acid (GA) partially neutralized with NaOH
was used, implying that the water barrier of Stra-
tum Commeum is altered by the glycolic acid treat-
ment more or less clearly not only in relation to
the quantity of free glycolic acid. but also fo the
kind of used neutralizer and to the intensity of the
cleansing treatment used. What seems even more
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Abbreviations: CL=Cleansing Lotion, GA=Glycolic Acid. M=Moisturizing Lotion, SM=Skin Master

interesting is the fact that the alteration of the
barrier seems not to be dependent from the pH,
as often asserted by different authors (15,19, 21-
22), but from the kind of neutralizer used (Fig.
8). The glycolic acid used, neutralized by a mix-
ture of aminoacids, acted in a way fairly similar
to the vehicle (Fig. 8). unlike the same glycolic
acid neutralized by NaOH.

scrr

Glycolic acid has significantly reduced SCTT
and SCTT-50 with respect to the vehicle and
the control (Fig. 4), both when partially neu-
tralized with NaOH (14.0+7, p<0.005) and by
aminoacids (14.0x1. p< .005)), after clean-
sing previously the skin with Cleansing Lo-
tion. The use of the Skin Master® has furtherly
reduced the SCTT (GA-Arg-Gly 13.1£0.9 and
GA-Na OH [(2.940.9) (p<0.005), proving that
this type of cleansing helps the absorption and
therefore the activity of glycolic acid and of
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active ingredients in general. These results
prove, as already verified by ourselves and
other authors, that glycolic acid acts as Stra-
tum Corneum cell renewal accelerator, and
that the intensity of activity and the the
erythema degree is strictly related also to the
means of cleansing used and to the used che-
mical neutralizers (Fig. 4 and 5}. It seems not
to depend. therefore, only on the free glycolic
acid.

Superficial skin lipids, hydration
and elasticity

As it is known and as can be scen the every-
two-week treatment with glycolic acid, conside-
rably improves the skin clasticity (RER) (Fig. 7)
(pH<0.005 with regard to control). but not the
skin distensibility (Fig. 6).

Concerning hydration and surface lipids (Fig. |
and 2) it is evident that the peeling reduces the
skin hydration and seems 1o have an influence
also on superficial skin lipids thanks to the
exfoliating activity caused by glycolic acid it
used in 20% concentrations without the use of
emollients. When the treatment is integrated by
the use twice a day of an emollient cream re-
sults invert.

Clinical score assess ent

Before (Day 0) and after 12 weeks of treatment
clinical score assessment was checked by the
same dermatologist for all patients GA-treated
(p<0.005). The individual signs of fine wrink-
ling around eyes and crease lines around mouth
and cheeks were scored on 0-10 visual analogue
scales with separate scores for each side of the
face. The patients treated also with the post-peel
moisturizing cream (twice a day)and pre-treated
by Skin Master® demonsirated the highest im-
provement on wrinkling and crease lines also at
week 4 and 8 (p<0.03) in respect to other grou-
ps (Fig. 3).

CONCLUSION

As already supported by several authors glyco-
fic acid carries out an interesting biological acti-
vity, which is not completely explained yet.
From these first data, however, it scems possi-
ble to say that it obtainable an interesting in-
crease of cell turnover by using lighter and sim-
pler peeling. that can be pertormed alse by ex-
pert aestheticians. It is of extreme importance to
perform before the treatments a careful clean-
sing, and it is fundamental not only the pro-
duct’s pH and the neutralizing degree, but the
kind of neutralizer used, that affects also the
erythemigenic components and the stinging ac-
tivity carried out by this AHA.

Tt s also fundamental the use of moisturizing
creamns atter the peecling treatments, in order to
improve the appearance of photoaged skin by
reducing fine wrinkling and crease lines and to
enhance the radiance of the skin giving com-
plexion a fresh. youthful glow.

Finally, we found highly interesting the use of
the Skin Master” as new cleansing mcans, to be
used to deeper cleanse the skin when there is a
need to accelerate and improve e absorption
and the activity ot AHAs or ¢ 2r cosmetic acti-
ve ingredients.
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