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With the introduction of the medical device directive in Germany technical controls for medical
devices with a measuring function were demanded by the authorities. For radiation therapy dosimeters
this resulted in a demand for comparison measurements using mailed dosimeters to 'nclude both the
dosimeter calibration and the implementation of a correct dosimetry protocol in the surveillance.

The specifications for this dosimetry service were developed by a joint committee cluding
representatives of the National Laboratory, the medical physicists association, the radiological
standards committee and the electromedical device manufacturers [5].

Based on the experience collected both by earlier national comparisons and the European and 1AEA
services during the last years PTW-Freiburg has implemented a measuring service using
then-noluminescence dosimeters.

Following the example of the 1AEA and ESTRO services 2 a FIMEL PCL3 reader for continuous
evaluation of up to 80 TLD in one btch was chosen. This system has been found to be stable and
having an excellent reproducibility.

The TL dosimeters chosen are Harshaw Bicron TLD100 discs of 45 mm diameter. These have been
selected and calibrated dividually. 'he annealing oven used is the standard PTW TLD oven.

The demand for a reproducibility of 0.3% in comparisons with the National Laboratory (PTB) and an
uncertainty of 1% for the customer measurement necessitated a long optimization process in the
development of the operating procedures. Most careful choice of temperatures for evaluation and
annealing as well as - almost cinical - cleanness during the TLD processing were found necessary.

The energy dependence of the response of the TLD was determined pragmatically by comparison
with ionization dosimetry strictly following the code of DIN 6800-2 Tis is consistent wit the
original purpose of the dosimetry service, that is checking the correct implementation of the DIN
code in the hospital. It has been found that the dependence of the accelerator type can be neglected for
this TLD system.

The actual probes used consist of 6 TLD discs in a waterproof housing approximately of the size and
fonn of a Roos chamber. While these probes can principally be mounted in any water phantom they
are mostly used with the PTW type 4322 calibration phantom for which adapters have been provided
for a horizontal irradiation distances down to mm from the front surface. The calibration factors
for every disc are determined before and after each customer measurement by a reference irradiation.
According to international practice 41 during evaluation the smallest and the largest value of the
dosimeters in each probe are omitted and the mean value is taken from the residual 4 discs. Standard
deviation of these values in daily use is smaller than 1%. During experiments on reproducibility a
mean standard deviation of 043% for single TD and of 0. 7% for entire probes were detennined.
The nominal irradiation dose is always I Gy. Supralinearity is considered by a correction based on a
second degree polynomal which is detennined singly for each TLD badge using points at 0.5 Gy I
Gy and 2 Gy. Typical deviations at the ends of this range for uncorrected values are the order of
5%.
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Each probe group consists of 13 such probes with 6 TLD discs. Of these can be used by the
customer for comparison measurements. One pre-irradiated control probe accompanies these the
customer to identify eventual unwanted influences to the measuring probes (e.g. unintentional
irradiation); four more probes are used as internal control probes and are irradiated at the same time as
the customer probes to identify fading and eventual changes of the response of the TD group. All 13
probes in such a group with a total of 78 TLD are always evaluated in one process and, therefore,
have a common irradiation history.

The results of the first comparisons were mainly within the range of the officially defined category A
(deviation of less then 3). This is in accordance with the experience of the ESTRO service [1].

Beside some first problems with the use of the adapters in different water phantoms the main causes
for deviations have been problems with electron chambers, modifications of the DN protocol and
combinations of these. Especially some cases of use of Markus chambers with a combination of the
original Mark-us protocol and elements of the DIN protocol has lead to deviations of over IO%.

In contrast to the ESTRO practice 3] all deviations disregarding their size are immediately discussed
with the physicist concerned. All data are given to the user. Most deviation causes can be identified by
such a telephone discussion. Repeat comparison measurements have been found necessary in the case
of actual technical problems with chambers (damaged chambers or calibration factors up to years
old) and not reproducible errors in the measuring procedure (e. g. air density not corrected for).

The first experiences resulting fi7om the measuring service indicate that even the high standard in
radiation therapy dosimetry in Gerrnany can be iproved a little by this general control system. In
some cases substantial improvements have been possible. The medical physicist is now advised not
only to compare the results of his different calibrated ionization chambers but also check his complete
dosimetry by comparing the results of 2 basically different processes: Calibration at 60CO followed by
dosimetry procedure according to the DIN protocol on one side and TLD comparison on the other
side, both traceable to national standards.

It can be observed now that while of course the - rare - deviations of over 3 immediately lead to
corrective action by the user also smaller deviations between 1% and 2 will usually trigger an
internal optimization process which - as far as we obtain knowledge of that - leads to additional
improvements.

It can be concluded that the 'installation of a measuring service for comparison measurements in the
fi7ame of technical controls of medical devices which first has been considered as problematic has
been found to be both practicable and an improvement for the medical physics community in
Germany.

REFERENCES

[1] Ferreira 1. et al. The ESTRO-EQUAL Quality Assurance Network for Photon and Electron
Radiotherapy Beams in Germany. Strahlenther Onkol 2001. 383-393

[2] Ferreira 1. et al. Radlotharapy Dosimetry Audit; a European programme to improve quality and
safety in radiation treatments. Proceedings of the IAEA Meeting 26-30 March 2001 112

[3] Ferreira 1. et al. The ESTRO-QUALity assurance network (EQUAL). Radiotherapy and
Oncology 55 2000) 273-284

[4] Gomola 1. et al. External audits of electron beams using mailed TLD dosi-metry: preliminary
results. Radiotherapy and Oncology 58 2001) 163-168

[5] Mieke S. und Schade T. Hrsg.). Leitfaden zu messtechnischen Kontrollen von Medizinprodukten
mit Messfunktion (LMKM 2 Ausg.) Tell 2 2001. http://www.ptb.de/de/publikationen/
-download.html

154


