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Abstract: The original, non-invasive method of meas-

uring the linear absorption and linear dispersion
coefficients UV-radiation in skin layer, has been pro-

of dead zone p between an irradiated area and the measurement zone. This value was p : 0.05 mm. Width
measurement zone d : I mm. andÄ : 3 mm.

posed. This method is supported on the measurement

of dispersive radiation flux inside skin's coating during illuminating it by the beam with given profile. The
dispersive flux is measured beyond the light zone.
Basing on appointed mathematical formulas the
absorption antl dispersion coefficients can be calculated. The introductory measurements of above mentioned parameters for dilferent individual types have
been done.

INTRODUCTION
Estimation of the individual sensitivity to UV radiation is extremely difficult, and it is necessary to include
a lot of factors although values defining skin capacity

of absorption and dispersion are essential. Therefore,
description of measuring methods for absorption coeffrcient and dispersion coeffrcient is strongly desired. These
values directly define the protective ability of the skin.
Lack of the proper, non-invasive methods is a main
problem in description of these parameters.
The presented work aimed at elaboration of such
non-invasive method that enable us to define basic values
connected with UV-effects on human skin in vivo. It's
impossible to measure UV-transmission in the skin

non-invasively. Thus, the development of the indirect
method, non-interfering with tissues, is critical important
for the appreciation of individual sensitivity to UV.

Scheme of irradiation in model 1: I - mercury
high-pressure lamp HBO 150 (Philips), 2 - double quartz
monochromator,3 -cone cover,4- skinsurface,5 - zone
of dispersed radiation measurement, 6 - diaphragm,
'7 - irradiated zone.

Fig.l.

In model 2, skin surface was irradiated steadily by
means of mercury lamp - monochromator set (1,2) and
the plane mirrors system (T €t9.2). The circular area,
where dispersed flux was measured (5), was separated by
the conical cover (3) connected with sounding of the
measuring system (6). Due to this, the measuring system
could register only this radiation that was dispersed in

the selected area. To measuring there has been set
R

:

5 mm,

p:

0,5 mm.

METHOD
The proposed method is based on the exposition
of the definite skin surface, in specific range of wavelength, and on estimation of the dispersed radiation
(within skin and subcutaneous tissues) coming back to
the skin in other, non-irradiated place. Choosing the
right geometrical conditions of irradiation is also important. Two models, in which UV-dispersion was described,
were selected for the experiments: in model 1, a selected
skin fragment (fig.l) was irradiated by beam of circular
profile and selected wavelength (quartz monochromator
renders it possible to filter radiation of range 200 - 400 nm
of half-width 5 nm) through the conical cover (3) separating the incidental flux from unlighted area. The cover
(3) and the diaphragm (4) provided precise isolation
of the zone (5) where dispersed flux was measured. The
quadrant of the collar limiting the lighted area was
accepted in the angle range 90u. The whole dispersed
flux was collected by photomultiplier. Phasing of the
conical cover (3) edge provided the minimal width

Fig.Z. Scheme of irradiation in model 2: I - mercury
high-pressure lamp t{BO 150 (Philips), 2 - double qtartz
monochromator, 3 - cone cover, 4 - irradiated skin surface, 5 - zone of dispersed radiation measurement,
6 - photomultiplier, 7 - mirrors.

In both cases the dispersed flux values has been calculated and subsequently measured. This calculations
basing on expressions acquired in [L,21. On the ground
of the obtained measurement data values of the absorp-
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tion and dispersion coeffrcients were calculated according to iteration method.
RESULTS
On charts (fig.3, 4,5,6) the comparison of the obtained
coeffrcients for different cases has been shown.
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Fig.6. Example of dependence the linear dispersion coef-

ficient on wavelength for the same individual in sunburned place (forearm) and in no sunburned place
(thigh). The blond man, bright carnation.
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Fig.3. Example of dependence the linear absorption
coefficient on wavelength for two different individuals:
1) bright blond man (in no sunburned place - thigh);
2) sunburned, dark-haired man (thigh).
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When wavelength decreases the absorption increases
is more strongly
absorbed than UV-A was confirmed quantitatively. The
reciprocal relation for dispersion is surprising. Probably,
it is caused by higher quantum energy for short-waved
radiation and it also depends on melanin molecular fea-

significantly. The fact that UV-B

tures.

x{th dark pignrcntation

The comparison of the above relations between sunburnt and non-sunburnt places on one man's skin (fig.4,
ftg 6) and between people of different skin carnations,
looks interesting (fig.3, fig.5). Thanks to this method, we
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DISCUSSION

can compare quantitatively and estimate the skin capacity

for UV-protection in deeply situated tissue. People of fair
carnation have far less capaci$ for UV-absorption and
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of dependence the linear absorption
coeffrcient on wavelenglh for the same individual in sunFig.4. Example

burned place (forearm) and

in no sunburned place

UV-protection than the dark-skinned. The sunburn
develops skin capacity for absorption and dispersion in
all ranges of wavelengths. Absorption mechanisn dominates when shorter waves are concerned, for the longer
ones the dispersion mechanism becomes more important.

Significant individual differences were found in values
of both coeffrcients.

(thigh). The case - blond man, bright carnation.
CONCLUSION
The experiments we performed indicate that the elaborated method renders it possible to describe the skin abil-9

ity of UV-protection. Without interfering with skin, in

ro

o

a non-invasive way, we can estimate (in vivo) such skin
parameters as linear absorption coefficient and linear
dispersion coefficient directly in the skin. Therefore, we
can study individual sensitivity to UV-radiation.
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Fig.5. Example of dependence the linear dispersion coefficient on wavelength for two different individuals:
l) - bright blond man (in no sunburned place - thigh);
2) - sunburned, dark-haired man (thigh)
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