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B [ntroduction

The Eytex® System was a non animal mod-
el comprised of a complex macromolecu-
lar matrix.

The Eytex® System (with Skintex® method
for dermal irritation) was born in the mid
1980's in the USA of an idea from Gor-
don and Bergman, technicians at Avon
laboratories. The method was used suc-
cessfully for several years in many labo-
ratories around the world to predict the
irritancy of raw materials and final prod-
ucts of big cosmetic and non cosmetic
companies (e.g. Avon, L'Oreal, Chanel,
Mobil, Merck).

The Eytex® method was distributed world-
wide by InVitro International and InVit-
ro International Europe.

The method and its protocols could be
transferred from one laboratory to an-
other without any problem, since it was
easy to perform and manage.

Eytex during the years showed good re-
sults with its predictive capacity, and
therefore was involved in several Inter-
national studies, as Table 1 shows.

Different classes of chemicals, solid, liquid
and coloured substances have been test-
ed in the previously mentioned studies.

In particular the three parts of a CTFA
study tested many formulations with
and without surfactants.

Abstract

trademark names for the same technology to determine and predict
ocular human tissue irritancy.
These in vitro methods have been used for 20 years to assess the irritancy
of cosmetic products, as well as industrial chemicals, pharmaceuticals, tex-
tile, petrochemical and surfactant products.
Between 1990 and 1995 the Eytex® method was involved in International
studies to evaluate its predictive capacity versus the traditional Draize test.
These initial studies pointed out some weaknesses in Eytex® and allowed
the development of a second generation assay... Irritection Ocular. At the
present time the Irritection Assay System, Ocular, is being submitted for re-
view and acceptance by ECVAM as a validated ocular irritancy alternative
test method.

O cular Irritection® and the old Eytex are two In Vitro International

MHW/JCIA STUDY Matsukawa et al. 1999 Cosmetic ingredients 18
CTFA STUDY Phase IlI Gettings et al. 1996 Surfactant formulations 15
CTFA STUDY Phase I Gettings et al. 1994 Oil water emulsion 16
CTFA STUDY Phase | Gettings et al. 1990 Hydroalchoholic formulations 17
EC/HO STUDY Balls et al. 1995 Acids, Alcohols, Esters, Ketons, Pesticides, Surfactant, 14
Cationics, Non ionics, Miscellanous
COLIPA STUDY Courtellemont et al. 1999 Formulation, Surfactant, Raw material 13
Table 1 International study of Eytex®
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The results obtained gave a clear picture
of the range of applications for Eytex.
These studies also gave reason for im-
provements in the method and eventu-
ally a second generation of test kits was
introduced.

In fact, the Eytex® test method was com-
pletely replaced in the mid 1990's with a
new version of the method called Ocular
Irritection®. The Ocular Irritection® assay
was developed to overcome operating
challenges of the former EYTEX® method
and to improve overall ease and perfor-
mance of the test. Ocular Irritection is
more accurate, more reliable, and more
easily performed than the Eytex® assay.
The Ocular Irritection® methodology is
based on the same biochemical princi-
ples as the EYTEX® test with several im-
portant improvements.

B Scientific Basis for the Test

The Irritection® test method (and the old
Eytex ®) is based on the principle that the

OCULAR IRRITANCY

corneal irritancy of a chemical relates di-
rectly to its propensity to promote de-
naturation and disruption of corneal
proteins (1).

It is well known that the normal cornea
is transparent, and 90% of it is stroma,
which is composed of collagen fibrils
(Type I and Type V) organized in a glycos-
aminoglycan ground substance. This pre-
cise organization structure permits light
to pass easily through the cornea, thus
allowing clear vision (2).

The optical characteristics of a transpar-
ent cornea can be explained on the ba-
sis of stromal transparency. The fibrils are
small and closely spaced. These condi-
tions fulfil transparency requirements for
tissues whose dimensions are small com-
pared to the wavelength of light, as de-
scribed by Goldmann et al. (3). When spa-
tial arrangements in the stroma are al-
tered, the spaces increase. This increase
in spacing alters the refractive elements
and light scattering from the stroma (3).
The loss of corneal transparency can re-
sult from swelling, as well as by a process

of hydration in which the spacing of the
fibrils decrease. (2)

Indeed many studies have indicated that
corneal thickness is linearly related to
hydration (4-5). The endothelium which
is responsible for the active ion trans-
port, creates fluid movement fundamen-
tal to maintain the cornea at its normal
hydration, thickness and clarity (6-7).
Different classes of surfactants appear to
produce effects on the epithelium and
stroma at different rates (8). There is evi-
dence to suggest that a single mechanism
does not explain corneal hydration and
cell layer thickness disturbance (1).

The Ocular Irritection (previously Eytex®)
system (Fig. 1) was designed, developed
and based on the understanding of the
structural integrity needed to assure
corneal transparency (9-10). These in-
clude interactions associated with pro-
tein hydration, conformation and spatial
order. Disordering of these important el-
ements contributes to corneal opacifica-
tion and therefore serves as a marker for
predicting irritancy or toxicity endpoints.
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Fig. 1 The Ocular Irritection test

The Ocular Irritection® test consists of
two essential components: the first is a
membrane disc that permits controlled
delivery of test material to a reagent so-
lution, a mechanism that is similar to
permeability of the cellular membrane (9-
10). The second component is the reagent
protein comprised of proteins, glycopro-
teins, carbohydrates, lipids, and low mol-
ecular weight components that self as-
sociate to form a complex macromolec-
ular matrix. This reagent protein, when
rehydrated, mimics the higher order
structure of a transparent cornea (Fig. 2).
The Irritection® Ocular assay starts with
the reagent protein powder being rehy-
drated with a buffered salt solution; in
this way, the oligomeric protein com-
bines with other reagents to form an or-
dered macromolecular matrix. This mim-
ics the highly ordered structure of a
transparent cornea. The cornea is trans-
parent to visible and near-infrared light,
in large part because it is composed of
proteins and carbohydrates that are high-
ly organized.

When chemical irritants come in contact
with the eye, they disrupt organized pro-
teins (in this case the InVitro oligomeric
protein) and cause corneal cloudiness.
This is the same phenomenon as one ob-
serves while performing the Draize test
(1). It has been demonstrated that when
irritants produce corneal opacification
or increase turbidity of the Irritection
reagent solution, such irritants are caus-
ing protein denaturation (1-11) (Fig. 3).
Additionally, as proteins become dena-
tured, they unfold and change shape. As
this proceeds, the proteins and matrix
constituents gradually begin to form
minute insoluble particles that are read-
ily observed because the normally clear
solution gradually becomes cloudy.
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These phenomena can be quantified eas-
ily by measuring changes in light scat-
tering that occur as the protein matrix
becomes disrupted and the turbidity of
the solution increases.

In the Irritection system, the optical den-
sity is measured and quantified at the
wavelength of 405 nm with a spectro-
photometer that has been specifically
programmed for this purpose.

Draize Test Method Irritection Assay System

The Ocular Irritection® test method
predicts accurately either the potential
or the actual ocular irritation of prod-
ucts. This test has been developed to
permit assessment of materials' poten-
tial irritancy at various levels ranging
from very little ocular irritancy to mild,
moderate, and severe irritants (Ocular
Irritection® Scoring Scales) (Table 2).

Classification Score Classification Irritection Score
Non-Irritant 0.0 Minimal 0.0-12.5
Minimal 0.1-15.0 Mild 12.6-30.0
Mild 15.1-25.0 Moderate 30.1-51.0
Moderate 25.1-50.0 Severe >51.0
Severe 50.1-80.0
Extreme 80.0-110.0

Draize Non-lIrritant, Minimal, and Mild Classes
Draize Moderate, Severe, Extreme Classes

IAS Minimal and Mild Classes
IAS Moderate and Severe Classes

Table 2 Draize and Irritection Scoring Scales
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Irritection Ocular is most often em-
ployed to assess the irritancy of cosmet-
ic products (for example baby shampoo)
and other minimal irritants in the chem-
icals of textile, pharmaceutical, petro-
chemical and surfactant industries.
Irritection Ocular can be used as a re-
placement within a test strategy for the
Draize eye test from Annex V of Danger-
ous Substances Directive, for the Reach,
OECD TG 405.

| Future

According to Eskes et al. (12) the Eytex®
system has been involved in the valida-
tion process for many years: results, lim-
itations and power of the method were
evaluated.

The evolution of Eytex®(Ocular Irritec-
tion @) that takes into account the in-
formation reported in the initial studies,
was submitted to ECVAM (European cen-
tre for Validation of Alternatives Meth-
ods) in 2004 to obtain its validation as
an alternative in vitro method.

During recent years the second genera-
tion Ocular Irritection® method was al-
so involved in a study to evaluate its
predictive capacity for 44 chemicals (in
double-blind, 2 laboratories involved)
with known raw data & results (EU-
GHS-EPA classification) of the substances
tested, according to ECETOC, June 1998
(tech report 48 (2)).

The results of the within-laboratory and
between laboratory testing are very good.
The equivalence (some results for some
chemicals) between laboratories is 75.7%
(Table 3).

SD CVop
Lab 1 2.23 16.3
Lab 2 0.21 2.1

Table 3 Intra-laboratory results

Concerning predictive capacity in this
study, the sensitivity is very high for all
classifications in the two laboratories .
The mean of the Concordance (number
of correctly identified non irritants and
irritants vs vivo data) in all classifications
is 70%.
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The study shows nicely the success of im-
provements in the second generation, Ir-
ritection Ocular.

Following this study and after many
months of work, the document »Back-
ground review of the Ocular Irritection®
test Method« (19), will be submitted for
the next meeting of the Task Force of
ECVAM (European centre for Validation
of Alternatives Methods) in order to
evaluate Ocular Irritection® as an alter-
native test method for ocular irritation.
Thus far, the ESAC (ECVAM Scientific Ad-
visory Commitee) validated five alterna-
tive/non-animal methods, including two
ocular alternative methods: BCOP (Bovine
Corneal Opacity&Permeability), ICE (Iso-
lated Chicken Eye ). These two test meth-
ods are based on ex-vivo data.

Ocular Irritection® offers two strong ad-
vantages: first by showing good discrimi-
nation capability on low level eye irri-
tants; this method has proven extreme-
ly helpful in the cosmetic field where se-
lection of extra mild components and
formulations is strongly desirable. Sec-
ond, the entire test method is made of
non-animal ingredients.

Companies interested in ocular irritancy
testing can contact the laboratories below

in order to obtain further information.
Please note that it is possible to have two
days of training in order to learn to run
the Irritection Ocular (& Dermal) method
directly in the privacy of your own lab-
oratories.

There are two Irritection Assay System
Training Centers:

INVITRO INTERNATIONAL
17751 Sky Park East, Suite G,
IRVINE, CA 92614 USA
www.invitrointl.com

Email: invitro@invitrointl.com

INTEGRA SRL/RES PHARMA S.R.L.
Via G. Pastore, 3

20056 Trezzo sull’Adda (MI)
ITALY

www.respharma.com

Email: info@respharma.com
www.servizicosmesi.it/index.htm
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The Future I

For eye and skin iritation
The Irritection Assay System

InVitro International has spent more than 2 decades developing

the future in non-animal testing. We now offer the lowest cost,

fastest, most straight forward, accurate in vitro assays of their

kind. Whether developing and comparing formulations with

competitive products, or festing raw materials or final product,

our Irritection Assay System (dermal or ocular irritation

testing) can help you with fast, reliable, reproducible results.

For cosmetics, personal care products, surfactants and

selected chemicals, studies show IAS test results correlate

as high as 90% when compared with animal results.

To find out more about Irritection testing for your business,

please visit our website or call.
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INTERNATIONAL
1-800-246-8487
949-851-8356
Fax: 949-851-4985

www.invitrointl.com

23





