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Dosimetric  char act erist ics of an optically stimul ated
lumin escence dosimeter, OSLD, used for cli nical
measurements
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Purpo se: to det ermin e t he dosimet ric chara cterist ics of
OSLDs that are cri ti cal for their use in clini cal
measurements.

Methods and Materi al s: OSLDs and a reader were obtained
from Landauer, Inc ., Glenwood, IL. The OS.Ds are plasti c
discs infused with aluminum oxide doped with carb on

(Al 205: C). These disc s are encased in a light ti ght plastic
holde r. Crysta Is of Al,0;:C when exposed to io nizing

radia tion store energy that is released as lumine scence
(420 nm) when the O3D is illumin ated with stimul ation

light (520 nm). The in tensity of the lumi nescenc e depends
on th e dose absorbed by the OSLDand the intensit y of the
stimu lation lig ht. OSLDs were irr adiated wth a Varian 2100
EX.

Resul ts: Repeat ed re adi ngs of an OSLD cause the signal to
decre ase by 0.0 5% per reading. Ir radiated OSLDs could be
total ly dischar ged by illuminatin g the mfor >45s wth a 150
W tun gsten -halo gen ligh t. After i rradiatio n OSLDs had a
trans ient signa | that decayed wit h a 0.8 mnmn half time.

Readi ng of OSLD was done after an 8 minute wait after

irrad iation. After the transient decay, the OSLDsignal was
stabl e for days. OSLDs could be i rradiated and re ad

repea tedly with a preci sion of +1.8%. OSLD sensitivi ty was
unchanged up to an accumulated dose of 15 Gy and thereaf ter
decre ased by 5% per 10 Gy of addi tional accumulat ed dose.
For 6 and 15 MV x-rays and 6 to 20 Mev electro ns the OSLD

sensi tivity was unchanged 1.8 %.

Concl usions:  O3.Ds exhi bit high precision and accuracy in
measuring dose, are smal in size , have no energy
dependence, and can be read long after irr adiatio n. OSLD
can substitute for TLD and dio des for in vivo dosimetry and
routi ne clinica | dose measurement s.



