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1. Intreduction

For several medically mteresting moeleculur pases the detection imats offeced by photowconstic
spoctroscopy arc orders of magnitude hetter than for commanly used detectors (down w6 ppe;
fe 6 partcles out of 10" using an inteacavity ©0; luser setup).

This opens new perspectives  for on-ling esperiments 0 stody dymamical  changes in
physiolagical processes, which may provide a non-invasive diagnostic means for medical wse,
Molecules that are created somewhere i the body dee o certain processes in the hady, or in
the skin, may he rapsported by the blood t0 the lungs, and hence enter the breath.

One of the physiolngical processes that i5 of interest in medicine 15 bpid peroxidation, 1o cell
memhrane damage, This damage i4 mostly cansed hy free radicals, which can c.g. be formed
under the infTwence of 1% -radintion 1], Some end praducts of this process are ethane, pentane
and cthene |2, molecubes that can be mensured very sensiively using photoacoustic detection,
This therefare provides o means o determine the degree of Llipid peroxidation,

Toinvestigate the effect of UY-mdiation on huiman skin n weo, teo types of exporiment wine
conductied: 1) mewsuring the ethene emtted directly by smill patches of skin exposel o LY
ightty 20 messecing the etbens level in exhaled air feom humans dosing whele-hody expossre 10
1% Tigkt. Commercial sunbeds were used as UV sources.

1. Experiments
L1 Pholeacousiics:

In photeacoustic spectroscopy the sheorption spectra of moleculur pases is wied W detect very
small quantities of these pases [3]. Different molecoles show a distinety diffecent absorption of
light ot different wavelengibis, Thos 1108 possible w disingoish between differcn molecoles
based on their Angerprint-like absorplion spectrum,

In phateacouslic speclroscopy a gas s put in a conlioed space (e pholoacoustc cell) trough
which lipht is sent at o specific wavelenpth, Specilfic molecoles in the ges absorb e photons.
The absorhed photon energy s wransformed into ransltion energy by collisions, resubting in o
rise in pas-lemperaoere. Due to the conlined spoce, the lemperatce-mse conses an increass in
pressure, Switching the light on and off at an scoustic frequency resulls s an altecnating
pressuce cise and fall, 1. an acoustic wave 10 the photoacoustic cell, This acoustic sigmal is
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