
J. Appl. Cosmetol. 23, 139-147 (October/December 2005) 

ZINCANO ITS DERIVATIVES: THEIR APPLICATIONS 
IN COSMETIC 
C. Bigotti, F. Guaio, E. Merlo, G. Gazzaniga•, G. Villa 

Zschimmer & Schwarz Italiana. Tricerro 0fC) - ltaly 

* Consultant 

Received: November 2004. Presented at The VII ISCD World Congress "The New Frontier of 
Dermocosmetology: Efficacy, Stability, Safety", Rome, 4-6 November 2004 

Key words: Zinc Coceth Su/fate; Lenitive properties; Stratum corneum deposition; Deodorant 
power: Dandruff contro!: Ce/I Turn aver: Derma/ innocuity; 

Summary 
Zinc is one of the most widespread cation present in human body and mainly in skeletal muscles, 
bones, teeth, hair, and skin (about 6% in stratum granulosum). 
Zinc is involved in many metabolism processes and its clcfi ciency resul ts in clifferent pathological 
condi tions. 

Z inc plays a major role in epidermis maturation ancl cutaneous integrity. For ali these reasons Zinc 
salts fi ne! severa! applications in persona! care. 
Combining skin cleansing with skin care is one of the main goals of cosmetics. A new zi nc salt, zinc 
coceth sul fate, is a surfactant provicled wi th adcl itional functional properties . 
The work will illustrate the relat ionship between Zinc and skin ancl wi ll quantify the tota! amount of 

residuai Z inc in stratum corneum at different depths after cleansing with its aqueous solution. 
Functional prope11ies of Zinc Coceth Sul fate will be demonstrated: underarm deodorant effect (sen
soria! and microbiologica! evaluation), dandruff contro! capacity (corneocytes count and dimension), 
and skin renewal (dansyl chloride method). Dermatologica! properties (skin/eye irritation and sensi
tization) will be also shown. 
From ali these data we wi ll show that skin cleansing with Zinc Coceth sul fate involves some form 
of Zinc bond w ith stratum corneum in its outermost layers, providing so a base for its efficacy and 
safety. 

Riassunto 
Lo zinco è uno dei cationi più presenti nell'organismo umano, con le maggiori concentrazioni nei 
muscoli scheletrici , nelle ossa, nei denti , nei capelli e nella cute (circa il 6% nello strato granuloso). 
Lo zinco è coinvolto in molti processi metabolici e una sua carenza può originare diverse condizio
ni patologiche. 

139 



Zinc ond its derivotives: their opplicotions in cosmetic 

Lo zinco g ioca un ruolo importante nel ciclo vitale dell'epidermide e nell ' integrità cutanea . Per tutte 
queste ragioni i sali di zinco trovano diverse applicazioni nella cura della persona. 
Il riuscire ad abbinare la detergenza della cute con la sua cura è uno dei principali obiettivi della 
cosmetica. Un nuovo sale di zinco, il cui nome INCI è Zinc Coceth Sulfate, è un tensioattivo con 
proprietà multifunzionali. 
Il lavoro illustra la relazione esistente tra cute e zinco e quantifica lo zinco presente a d ifferenti livel
li dello strato corneo dopo l' utilizzo di soluzioni acquose di Z inc Coceth Sulfate. Descrive inoltre 
con l'ausilio di test le proprie tà fun zionali di Zinc Coceth Sulfate: effetto deodorante (val utazione 
sensoriale e microbiologica), contro llo forfora (conta e valutazione dimen sione dei corneoci ti), rin
novamento cellulare (metodo del dansil c loruro). Vengono altresì illustrate le proprietà dermatologi
che (irritazione cutanea/oculare e sensibilizzazione). 
Da tutti questi dati si evince che la detergenza con Zinc Coceth Sulfate implica una sorta d i legame 
del catione zinco con la superfic ie dello strato corneo che permette di spiegarne l'efficacia e la tol
lerabilità. 
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INTRODUCTION 

Divalent salts (usually Magnesium salts) of 
alkyl ether sulfates are known for their skin 
mildness . Zinc alkyl ether sulfates , obtained by 
a special synthesis and stabilized as regards 
hydrolysis, represent a new generation in the 
fie ld of mild surfactants . They are provided with 
complex functional properties and a wide poten

tial for special application in skin care. The rea
son for such functionality resides in the same 
aspect that originally seemed to hinder most 
cosmetic applications: the easy precipitation of 
Zinc salts from anionic surfactant solutions con
taining Zinc ions. This is also the key of its spe
c ial ac tivity in functional skin cleansing. 
Zinc can influence the activ ity of 90 enzyme or 
prote in complexes in our body. Following inte
stina( adsorption, it is rapidly transported to the 
skin (I ) . Zinc is important in the morphogenesis 
of the skin , for collagen synthesis and fibroblast 

proliferation and in repair processes. Its defi
c iency leads to specific dermatosis that responds 
promptly to oral or topica] treatment (2) . Such 
improvement does not seem to be related to an 
easy adsorption , but more probably to the acti
vation of repair enzymes (3) . Since when zinc 
oxide is recognised beneficiai in wound healing, 
zinc became the source of common raw mate
rials also in cosmetics. More recently, zinc oxide 
in micronized form has found extens ive applica

tions in sunscreens, as an effective UV-A filte r. 
The wide use of zinc oxide and zinc carbonate 
(calamine) has an historical background in dia
per rash baby cream, lenitive ointments and 
lotions astringent, mild antibacterial and soo

thing agent. Lenitive properties of insoluble 
Zinc compounds seem to be related to their slow 
release of Zinc ions and to their slightly alkaline 
pH. Probably Zinc inhibits the re lease of TCD4+ 
celi proliferation and stimulates IL- I O (an 
immunomodulation cytokine) production by 
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limphomonocytes (4), a process which is benefi

ciai in the treatment of nickel allergies. Even if 
this property has been described also for soluble 
zinc salts, like Zinc Sulfate , toxicolog ical pre
cautions ha ve induced the European legislator to 
limit the concentration of soluble z inc ions in 
cosmetics to I%, while no limits ex ist for its 
insoluble derivatives (except z inc sulphophena

te and zinc pyritione) . Occlusive patch with 25% 
zinc oxide are not iITitant (5) while neither z inc 
nor its salts are reported to be significant aller
gens . In the treatment of ora! mucosa, zinc sho
wed a protective effect (6, 7). 
Zinc coceth sulfate has the molecular structure 
reported in figure I . 
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Fig. I (11=3, a!kyl chain coconur based) 
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MATERIALS ANO METHODS 

Zinc coceth sulfate solution was provided by 
Zschimmer & Schwarz Italia, Tricerro. 
Other surfactants solutions were provided by the 
same company. Reagents were analytical grade 
from S igma Aldrich. 

Solution for evaluation of zinc deposition were 
prepared at 12.5% a.m. (active matter) Zinc 
Coceth Sulfate (ZnCS) and respectively 12 .5 % 
a.m. SLES . 6 subjects were included in a first 
study while 4 subjects were included in the 
second one. 
Stripped tapes were extracted by adding 3 ml of 
37 %(w/w) HCI , left 5 hours then brought to 50 
ml with water and analysed with ICP 
(Inductively Coupled Plasma Emission 

Spectroscopy): sample was atomised and exci-
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Dandruff Contro/ Capability 
Dandruff is one of the most common and anno
ying scalp d isease induced by disequ ili brium of 
cutaneous homeostasis and worsened by hyper
pro li ferat ion of saprophyte micro-organisms. 
Z inc Coceth Sulfate was proved to be able to 
contro! dandruff. 

I h 
• sample A 

• sample B 
D sample C 

D sample D 
I 

- I 
• I 

24 h 

16 panellists, in 2 groups, used for two weeks 
12% a.m . solutions of, respecti vely, Zinc Coceth 
sulfate alone and Sodium laureth sulfate with 
0.75% Piroctone Olamine, a well known anti
dandruff agent. Before and after the treatment, 
the dandruff weight detached after hair brushing 
was measured. The two solutions gave non 
significant different resul ts (9). 

Table III 

Odour Score Percentag:e Decreasin!! Odour 
SAMPLE Ti mes Initial 6 h after 24 h after 

last use last use at 6 h at 24 h 
A A verage score 5.4 2.5 3.1 55.7% 37.4% 
B A verage score 4.8 1.9 2.8 47.4% 35.3% 
e A verage score 3.8 3.7 3.6 2.6% 5.3% 
D A ve rage score 5.0 1.2 J.7 79% 70% 
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MIC of Zinc Coceth Sulfate for Pytyrosporum 
Ovale and Malassezia Furfur was determined in 
a seria l dilution test at pH 5.0 . Table IV shows 

the obtained results. 

Table IV 

MIC in % Microorganism 

20 Pytyrosporum ovale 
12.5 Malassezia Furfur 

Ce/I Turn Over 
Experimentally, alpha hydroxy acids effects on 
cutaneous renewal are measured by the speed of 
d isappearance of a spot (vis ible under UV lamp) 
obtai ned by treating the skin with a solu tion of 

dansy l chloride. The comparison between the 
fluorescence intensity of the skin in the normally 
washed s ite (contro! area) and in skin treated 
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with 48% Zinc Coceth Sul fate (25% sol.) in pre
sence of 2% alpha-hydroxy acids shows a 28% 
increase of celi turn-over (p=0 ,001) (10). When 
the same tria] is carried out with the simple 
aqueous 48% solution of Z inc Coceth Sulfate, a 
23% increase over the standard takes piace 
(p=0,001 ) (10). 
No significant differences are shown between 

the two solutions. 

Derma/ lnnocuity 
Z inc Coceth Sulfa te was tested with the follo
wing methods in order to prove it is safe for 
skin . 
Zein Test: Zein , a practically water insoluble 
cerea I protein , when blended with surfactants 
undergoes a solvation process . A re lationship 
between the irritation potential of a surfactant 
and the amount ofZein dissolved in water is fre
q uently demonstrated ( 11 ). 

ZEIN test mg N/IOOm 
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Table V 

r DBSA j Dodecylbenzen Sulphonic Ac. [ TEALES-2 j TEA Laureth-2 Sul fate 

SLS Sodium Lauryl Sulfatc SLES-3 

MEA-LS MEA Lauryl Sulfate DSLS 

ALS Ammonium Lauryl Sulfate MgLES 

TEALS TEA Lauryl Sulfatc ZnLES 
SLES-2 Sodium Laureth-2 Sullate Zn/Mg 

MIX 
ALES-2 Ammonium Laurcth-2 Sulfate SCHWP 

Shelanski and Shelanski Test: Z inc Coceth 
Sulfate is void of any irritant and sensitising 
potential. Severe in-vivo trials have demonstra
ted this quality: as an example, the Shelanski
Shelanski test , carried out on 25 volunteers aged 
18 to 70; with 5 % a.m. solutions applied in 7 
mm Finn Chambers . Treatment was repeatecl for 
four weeks, by applying a patch a week. Finally, 
a revealing patch evidences the possible o utco
me of sensitisation. Pre li minary patches are 
maintained on the skin for 48 hours. Treated 
skin site is examined after 15' , I h and 24 h from 

patch removal. The revealing patch is identically 
examined. Evaluation scores are given to the 
ev iclenced oedema and erythema, on the basis of 
the ir intensity (12). 

CONCLUSIONS 

The age of functional skin c leansing is stili ama
zing: after various structures of mild surfactants, 
the use of "colloidal deposition" cations, openecl 

by this new Zinc surfactant, offers elegant and 
complex formulation potential , allowing intere
sting blends and ta ilor-made cutaneous effects 
for sensiti ve skin and for restitution cleansing at 
low pH. 
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Sodium Laureth-3 Sulfatc 

Disodium Lauryl Sulphosuccinare 

Magnesium Laurcth-2 Sulfate 

Zinc Coceth Sul fate 
I/I Zn Coceth Sulfa1e/Magnesium Laureth-2 
Sul fate 
Sodium Cocoyl Hydrol. Whea1 Protein 
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