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Optics and optical instruments — Contact lenses —
Determination of the spectral and luminous

transmittance

1 Scgpe

This Int¢rnational Standard specifies a method for
determirjing the spectral transmittance and the lumi-
nous trapsmittance of contact lenses.

2 Normative reference

The follpwing standard contains provisions which,
through |reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the edition indicated was valid. All standards
are subject to revision, and parties to agreements
based of this International Standard are encouraged
to investigate the possibility of applying, the most re-
cent edition of the standard indicated below. Mem-
bers of |[EC and ISO maintain régisters of currently
valid Intgrnational Standards.

SO 8320:1986, Optics,-and optical instruments —
Contact Jenses — Vogabulary and symbols.

3 Definitions

For the |purposes of this International Standard, the

do,,

q)eh = da

3.2 luminous transmittance, 7: Ratio of the trans-
mitted ldminous flux, @,, to the incident luminous flux,

780 nm
J ((pel)relT ("L) V(’l) da
_ 7 A=380nm

- 780 nm e (2)
(d)el)relv()‘) da

"- A= 380 nm

4 Principle

4.1 Spectral transmittance

In practice, the measurement of the spectral
transmittance, (1), is taken over a|small range of
wavelength A2, for which the associgted radiant flux
A, is given by A®, = @ AL In order to determine
the spectral transmittance, t(1), the fadiant flux rela-
tive to the wavelength both with and without the

definitions given in ISO 8320 and the following defi-
nitions apply.

3.1 spectral transmittance, 1(1): Ratio of the
transmitted spectral radiant flux, @,,,, to the incident
spectral radiant flux, @,,:

D

T(l)=—(p?; M
where
do
d)el = dle

contact Tens is measured and (1) calculated from
equation (1).

4.2 Luminous transmittance

In the case of luminous transmittance, the relative
spectral luminous efficiency, V(1), of the human eye
is the criterion for the assessment of the radiation.

The value of @ is always dependent upon the relative
spectral distribution of the radiator used (illuminant),
which is given by (@.;),. For this reason, the stan-
dard illuminant has to be indicated.
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The luminous transmittance, t, is determined from
spectral transmittance vaiues t{A) using equation (2).
The luminous transmittance, 1, can also be measured

with a receiver simulating the relative spectral lumi-

I~ 4l
nous efficiency, V(1), of the human eye. In this case,

standard illuminant A has to be used.

If the instrument used to measure luminous
transmittance is not of the integrating type, discrete
transmittance measurements are taken at least every

10 nm. The luminous transmittance 1 can then be

(LS po <, o

© ISO

5 Apparatus

The instruments wused to measure luminous
transmittance shall have, throughout the range of

mMmAaaQriraman A handuaiAtlh A1 AF 1N "~ Ar laae

IIIGGOUICIIICIIL, a oanawiaitn Aa o7 1u nim Of 1259, cen-

tred on the wavelength 1 under measurement.

Set up

(=2}

6.1 Conditions

calculated by a plu;\ullaullg the IIILUuIGID y cquat;uu
(2) by finite sums:

7= ®.
)
780 ‘m
Z: (("\’el)reﬂ( ) ,( )
= l=3_§§£“m .3
‘>_‘ (q)e).)relv('l)
A= 380 nm

Cuvette with
contact lens

Lump7

Fitter

Integrating sphere

I'he measurement of transmittance of contadt lenses
shall be performed in saline solution. Thiss done so
that the measured value represents the“perfrmance
of the lens in vivo by simulating light: losseg due to
reflection at the lens/tear layer) interfac¢ by a
lens/saline solution interface.

6.2 Arrangement

An example of an 4rrangement for carrying|out the
measurement is-shown in figure 1.

Receiver

Glass plate

Mirror

Figure 1 — Example of an arrangement for measuring the transmittance of contact lenses in standard
saline solution
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6.3 Positioning cuvette

Contact lenses and standard saline solution have
similar densities. Thus a special cuvette is helpful (see
figure 2) for positioning the contact lenses perpen-
dicular to the incident parallel beam during the
measurement. The contact lens is positioned on a
circular diaphragm of 6 mm diameter using a centring
ring. To obtain a constant depth of standard saline
solution, the cuvette is closed with a glass plate.

ISO 8599:1994(E)

in standard saline solution” values, the difference in surface
reflections between the standard saline solution and the air
method has to be taken into account. This is done by using
the Fresnel transmittance formula for a dielectric interface
under normal incidence:

4nyn,
(m + m)?

where n; and n, are the refractive indices of the two ma-
terials.

T=

The converted luminous transmittance is then calculated as

7 Progedure

Carry ouf the measurements with the contact lens
fully hydrated in standard saline solution in the
measuring cuvette, and make the transmittance
measurefnents with a parallel beam of diameter
6 mm, perpendicular to the contact lens.

Measure [the intended values both with and without
the contact lens. Calculate (1) or = from equation (1),
(2) or (3).

NOTE 1 | The luminous transmittance of many lenses has
been meagured in air. To correct these values to “measured

Saline solution

P
TONMOWOS.

Tsaline = MTair

where
2
2
_ (Msic + ncy) Nsaline
M= 2~ Ry
(nsaline + "cl)
Ny = 1

Nsaine ~JiS)the refractive index of theg standard saline
solution;

ny is the refractive index of the fontact lens ma-
terial.

Dimengions in millimetres

/—- Contact Lens

L

Centfing ring

1 Glass plates

Figure 2 — Cuvette for measuring the transmittance of contact lenses in standard saline solution
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8 Test report ¢) a description of the apparatus used,
The test report shall contain at least the following in- d) the standard illuminant used;
formation:

e) the result of the test, T andjor 1(1);

a) a reference to this International Standard;
f) the date of the test.

b) the identification of the contact lens tested;
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