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INTRODUCTION
The waste generated in medicine may be managed following “conventional” routes or via
the Spanish National Radioactive Waste Management (ENRESA), depending on their
residual activity.

Radiological characterisation may, however, be a complex process, due to the wide variety
of wastes existing, as regards activity, isotopes, presentation, physical form, difficulties in
handling, etc.

The main objective here is to establish general methods for the assessment of activity,
applicable to the largest possible number of medical practices involving radioactive
material and, therefore, potentially generating wastes.

This report has been drawn up out by a working group on wastes from radioactive
facilities, belonging to the Spanish Radiological Protection Society and sponsored by
ENRESA.

This group comprises two sub-groups, one working on medical facilities and the other in
charge of performing the study in relation to research facilities.

The medical facilities group includes people from the following Centres:

� Hospital Ramón y Cajal, Madrid.
� Hospital La Paz, Madrid.
� Hospital la Fe, Valencia.
� Hospital Central de Asturias.
� Hospital Gregorio Marañón, Madrid.
� Hospital Virgen del Rocío, Sevilla.

In addition to the authors of this paper, the members of the group that have participated in
drawing up this guideline are Natividad Ferrer, Miguel Guasp, Fernando Sierra, Rafael
Plaza, Amadeo Gómez, Cristina González, Carmen Rueda and José Antonio Moreno.



GENERAL RADIOLOGICAL ASSESSMENT METHODOLOGY
In general, a radioisotopic technique is any procedure, or set of procedures, in which a
radioactive material is used with the objective of clinical diagnosis or performing
treatments or therapy for illnesses.

The method proposed consists of grouping radioisotopic techniques involving similarly
performed processes.  The criterion of classifying or grouping techniques on the basis of
similar processes means that the wastes generated will be as similar as possible, both from
the physical-chemical standpoint and as regards the distribution of the activity in the
wastes.

The process of a technique is made up of a set of stages during its performance, in which
the wastes contaminated with radioactive material are generated.

One the groups of techniques have been established, the radiological characterisation of the
wastes generated in the techniques belonging to the groups is performed.  This
characterisation does not imply the radiological measurement of all the techniques
included in a group, but rather a process of selection and, on the basis of the results, the
general assignment of activity to the wastes corresponding to all the techniques that may be
classified in a group.

The criteria taken into account in grouping techniques in processes that are similar from
the point of view of waste generation are as follows:

a) The physical form in which the radioactive material is used:

� Unsealed: easily dispersible and generally in liquid form.

� Sealed: low dispersibility due to its being encapsulated or in solid metallic form.

b) Element involved in administration of the radioactive material:

� In vivo: Techniques in which the radioisotope is administered to the patient by
different routes for clinical diagnosis or therapy.

� In vitro: Techniques requiring a sample from the patient for subsequent study in the
laboratory, leading to diagnosis.

� Autologous tracer: This refers to techniques in which a human biological sample is
labelled with radioactive material and then incorporated once again into the patient for
study of the path followed by it.



c) Objective of application:

� Diagnosis: These are techniques aimed at verifying a given parameter for definition or
otherwise of an illness.

� Clinical or therapy. These are techniques ultimately aimed at stopping or eradicating
the existing illness or for the management of pain. They are in vivo techniques.

� Other objectives not directly relating to the patient.  These are the calibration of
equipment and the irradiation of blood cells.

Table 1 shows the classification performed and in general the type of medical application
to which each group refers.

Table 1

Groups of Techniques Medical application Sub-group
No

In vivo Clinical measurements
(RIA) 1.1.1

In vivo Nuclear Medicine 1.1.2Diagnosis

Autologous tracer Nuclear Medicine 1.1.3
Unsealed
sources

Treatment or
therapy In vivo Metabolic therapy 1.2

Treatment or
Therapy In vivo Brachytherapy and

Teletherapy 2.1

Irradiation N/A (1) Blood irradiators 2.2Sealed sources

Calibration N/A (1) Equipment calibration
sources 2.3

(1) Not applicable

From the point of view of radiological assessment, the group of sealed sources is totally
different from that of unsealed sources. In this respect, the sealed sources group requires
documentary control, traceability and radiological control procedures.

In relation to groups of unsealed sources, 187 studies have been compiled by groups of
techniques and a selection of 61 techniques has been radiologically characterised.



TECHNIQUE CHARACTERISATION PROCEDURES
These consist of defining the specific procedures to be applied to characterise a group of
techniques. Included are a definition of the basic data to be recorded, the wastes generated
in each stage, the measuring technique used to determine the activity in the waste and an
expression of the results.

A specific characterisation procedure has been developed for each group and applied to the
selection of techniques. Segregation of waste streams is required at the point of origin for
each technique group and is an essential component of the waste management and
characterisation process.

For groups corresponding to techniques with unsealed sources, for diagnostic purposes, the
data of waste activity measurement have been be elaborated such that the distribution of
the activity has been obtained on the basis of the initial activity of the technique, for each
type of waste (solid and liquid). Radioactivity content might be assessed in terms of
activity concentration (Bq/g or Bq/l) or total activity by using the distribution of the
activity obtained. It is necessary to know at least, the activity used in a period of time and
the weight and/or volume of the waste generated.

For the group corresponding to therapy techniques with unsealed sources (metabolic
therapy), the main stream of solid wastes consists of bags containing materials
contaminated by the patients.  In these cases it is difficult to establish a percentage of
initial activity, since the radioactive contamination depends on the patient.  The
characterisation procedure proposed for this type of wastes consists of measuring the bags
dose rate.  As regards liquid wastes (urine), these are not included in characterisation since
they are included in the authorised releases for each installation.

For the group of sealed sources, the proposal is for documentary traceability procedures for
initial activity and return to the supplier. Mention might be made of iridium wires which,
although not sealed sources, may be included, with management habitually undertaken by
ENRESA.  On the other hand, given that it is an isotope with a half life of less than 100
days, it might be disposed via conventional following decay.

CONCLUSIONS
A methodology has been developed for the radiological assessment of the main waste
streams coming from medical facilities.

Specific characterisation procedures have been developed by groups of similar techniques,
from the point of view of the waste types generated and their activity.

The results of applying these procedures will allow activities to be assigned to the main
waste streams.
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