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Authorization 
Under section 70, paragraph 2, of the Radiation Act (592/91), the Fiiuiish Centre for Radiation and 
Nuclear Safety issues general instructions, known as Radiation Safety Guides (ST Guides), concerning 
the use of radiation and operations involving radiation. 

The Radiation Act stipulates that the party running a radiation practice is responsible for the safety 
of the operations. The responsible pai.y is obliged to ensure that the level of safety specified in the 
ST Guides is attained and maintained. 

The instructions given in the ST Guides on actions and procedures are not absolutely binding, but 
if the responsible party intends to use a procedure or method differing from those presented in an 
ST Guide, he must be able to prove that the procedure or method chosen ensures the same level 
of safety as that specified in the ST Guide. 

Radiation Protection Guides (SS Guides) issued before 1992 and listed at the end of this guide remain 
in force until further notice. SS Guides will be replaced by ST Guides whenever the need arises 
to alter their contents. 

Translation. Original text in Finnish. 
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1 General 
In order to ensure the safe use of radioactive 
materials, it is important that the radiation 
safety requirements presupposed by the 
nature of the work and the radionuclides used 
are taken into account already when planning 
a laboratory or other place of radiation use. 
The underlying principles to be taken into 
account in the planning are that it is safe to 
work in the laboratory, discharges of radio
active material in the enviroment are minimal 
in both normal and abnormal conditions, and 
that the passage of radioactive materials from 
the laboratory into the hands of unauthorized 
persons is prevented. 

In accordance with section 26 of the Radi
ation Act (592/91) the safety requirements to 
be taken into account in planning laboratories 
and other premises, which affect safety in the 
use of radioactive materials, are confirmed by 
the Finnish Centre for Radiation and Nuclear 
Safety. Thii, guide lays down the require
ments for laboratories and storage rooms in 
which radioactive materials are used or stored 
as unsealed sources. There are also some 
general instructions concerning work pro
cedures in a radionuclide laboratory. 

2 Laboratory 
classification 
By radionuclide laboratory is meant a labora
tory in which radioactive materials are 
handled as unsealed sources. 

Radionuclide laboratories are classified as 
laboratories of type A, B or C. The type of 
laboratory required for a specific operation is 
determined on the basis of the radiotoxicity 
class of the radionuclides used, the activity 
handled at one time, and the nature of the 
work involved. 

When radioactive materials are handled using 
conventional chemical treatments, the labora
tory shall be equipped in such a manner as to 

comply with the requirements of laboratory 
type C, B or A in accordance with the ac
tivity limits specified in Table I. If the ac
tivity handled at one time is less than the 
minimum activity for a laboratory of type C, 
no structural radiation safety requirements are 
set for the laboratory. 

If the nature of the work differs from the 
conventional chemical treatment, the activity 
limits in Table '. are applied by multiplying 
them with coefficients derived from the radi
ation hazard connected with the work. The 
coefficients for various activities are as fol
lows: 

Storage of radioactive liquids 190 

Uncomplicated handling of liquids 10 

Complicated handling of liquids 
where there is a danger of 
splashing or vaporization, as well 
as uncomplicated handling of dry 
matter, and animal experiments 0.1 

Handling of dry matter with 
a danger of dust formation 0.01 

In a type C laboratory, for instance, the 
maximum permissible activity of radio
nuclides in »adiotoxicity class 2 stored as 
unsealed sources is 500 MBq, but the 
activity handled at one time must not 
exceed 0.5 MBq if, depending on the nature 
of the work, radioactive material could be 
spread by cither vaporization or splashing. 

In a type C laboratory with efficient air-
conditioning and a fume cupboard or other 
handling box suitable for the work in ques
tion, the maximum activities may be tenfold 
compared to those specified in Table I. In 
any other cases, deviation from the maximum 
activities specified in Table I shall be sub
mitted to the Finnish Centre for Radiation 
and Nuclear Safety for approval. 
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Table I. Definition of the laboratory type on the basis of the toxicity class of the radionuclides 
used and the activity used at one time 

Radionuclide Laboratory type and activity used at one time 
radiotoxicity class* 

Type C Type B Type A 

Radiotoxicity class 1 0.005 - 0.5 MBq 0.5 MBq - 0.5 GBq > 0.5 GBq 

Radiotoxicity class 2 0.05 - 5 MBq 5 MBq - 5 GBq > 5 GBq 

Radiotoxicity class 3 0.5 - 50 MBq 50 MBq - 50 GBq > 50 GBq 

Radiotoxicity class 4 5 - 500 MBq 500 MBq - 500 GBq > 500 GBq 

' The radiotoxicity classification of radionuclides is specified in ST Guide 1.5. 

3 Radiation safety 
requirements 
concerning laboratory 
structures and 
equipment 

3.1 Type C laboratory 

A type C laboratory is intended for the 
handling of low activities. The structures and 
the equipment in the laboratory are similar to 
those of a modem, well-planned chemistry 
laboratory. The radiation safety requirements 
of a type C laboratory are as follows: 

- As regards fire safety and the fire-tech
nical requirements of the structural el
ements, the laboratory must fulfil the re
quirements for rooms and premises 
inspecial use specified in the Finnish 
Building Regulations, Section El "Struc
tural Fire Safety" and E2 "Fire Safety of 
Production and Storage Buildings". 

- The floor and surfaces of working 
benches shall be made of materials im
permeable to moisture and resistant to 
ordinary chemicals, such as dilute acids 
and alkalis and organic solvents. Any 

4 

joins and gaps shall be filled so as to 
obtain a smooth, easy-to-clean surface. 
The walls and the ceiling shall be made 
of materials which have a smooth surface 
and are easy to clean. 
The working areas may be equipped with 
only the minimum furniture needed, the 
surfaces of which do not accumulate dust 
and arc easy to clean. 
According to need, there shall be separate 
waste bins for liquid and solid radioactive 
waste, and the bins shall be furnished 
with signs indicating a danger of radi
ation. 

If liquid radioactive wastes arc discharged 
into the sewage system, there shall be 
a separate sink for this purpose. 
There shall be a washbasin for washing 
hands. Preferably, the faucets of the basin 
should be operable by the arms or 
legs/feet. 
The laboratory shall be furnished with 
a sign indicating a danger of radiation. 
It shall be possible to ventilate the lab
oratory sufficiently. If mechanical venti
lation is used, the distance between the 
intake and exhaust openings shall be 
sufficient to prevent exhaust air from 
flowing back into the intake opening. 
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- If, due to the nature of the work, it is 
probable that radioactive materials will 
pass into the air, the laboratory shall be 
equipped with a fume cupboard. The flow 
rate of air at the working opening of the 
cupboard shall be at least 0.5 m/s when 
the height of the opening is 30 cm. Any 
faucets connected to the cupboard shall 
be operable from outside the cupboard. 

3.2 Type B laboratory 

A type B laboratory is designed especially 
for the handling of radioactive materials. In 
addition to what is said about type C lab
oratories above, a type B laboratory must 
also fulfil the following requirements: 

- The laboratory must hav» a vestibule with 
a washbasin and space for changing and 
keeping protective clothing. 

- The floor coating shall be unbroken and 
extend at least 10 cm up the walls. All 
piping lead-throughs shall be insulated. 

- The floor and working benches shall be 
strong enough to assemble around the 
radiation sources a sufficient radiation 
shield using, fo> instance, lead bricks. 

- The faucets of the washbasin used for 
washing hands shall be operable by the 
arms or legs/feet. 

- When locked, the windows must not be 
openable without a separate key. 

- The laboratory shall be furnished with 
mechanical ventilation which maintains 
the air pressure in the handling area, 
during the use of radioactive materials, 
slightly lower than that in the surrounding 
area so as to ensure that air flows towards 
those areas of the room which are most 
subjected to contamination. 

- The laboratory shall be equipped with 
a sufficient number of fume cupboards or 
glove boxes. The exhaust air shall be led 
outside via a separate CXI.MJSI duct. 
Usually, the exhaust air shall be filtered. 

- The exhaust air filter shall be located as 
close to the fume cupboard or glove box 
as possible in su^h a manner as to pre
vent the radioactive materials accumulat
ing in the filter from constituting a radi

ation danger to the environment and to 
allow easy replacement of the filter. The 
exhaust blower shall be located close to 
the exhaust opening s~> as to ensure nega
tive pressure in the exhaust duct. The 
fume cupboards and glove boxes shall be 
equipped with a light indu ating when the 
blower is in operation. 

A type A laboratory is intended for the 
extensive use of radioactive materials. The 
maximum amounts of radioacäve materials 
used in type A laboratories ax specified in 
the safety licence. 

The radiation safety requirements for type A 
laboratories are laid down separately for each 
laboratory depending on the nature of the 
operations and the maximum activity used. 

Plans for a type A laboratory shall be sub
mitted to the Finnish Centre for Radiation 
and Nuclear Safety for inspection prior to the 
start of construction. It is recommendable 
that the Finnish Centre for Radiation and 
Nuclear Safety be contacted already in the 
early stages of planning so as to define the 
planning principles and radiation safety re
quirements. 

A radiopharmacy laboratory is a laboratory in 
which drugs containing radioactive materials 
(radiopharmaceuticals) are handled or pre
pared. Radiopharmacy laboratories must fulfil 
the requirements provided by the sterile 
preparation of radiopharmaceuticals and the 
Good Radiopharmaceutical Practice (GRP). 
As far as the laboratory and patient rooms 
arc concerned, the following radiation safety 
requirements shall be fulfilled: 

- A radionuclide laboratory must comply 
with the special requirements of a type 
C or B laboratory (sections 3.1 and 3.2). 

3.3 Type A laboratory 

3.4 Radiopharmacy laboratory 
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Radiopharmaceutical capsules may, ho
wever, also be handled or stored in other 
laboratory rooms suitable for such pur
poses. 

- For the purpose of administering thera
peutic doses, there shall be a separate 
room with a floor coating as specified in 
section 3.1. 

- There shall be a separate patient room f » 
those patients receiving therapy who stay 
at the hospital. Furthermore, the access of 
such patients to public areas shall be 
restricted until the radioactive materials in 
their bodies no longer constitute a radi
ation hazard to other persons. 

4 Storage of radioactive 
materials 
Radioactive materials shall be stored in such 
a manner as to prevent them from consti
tuting a radiation hazard to the environment 
or passing into the hands of unauthorized 
persons. As far as the fire safety of the 
storage of radioactive materials is concerned, 
the requirements specified in section 3.1 shall 
be taken into account. In addition, the follo
wing requirements shall be fulfilled when ar
ranging such storage: 

- The radiation protection shall be suf
ficient to ensure that the annual radiation 
dose accruing from stored radioactive 
materials does not exceed 1 mSv for 
people other than those engaged in radi
ation work. The dose rate ouside the 
storage room should not be more than 
2.5 uSv/h. 

- The storage room shall be lockable, and it 
must not be used for any other purposes. 
The storage room shall be furnished with 
a sign indicating a danger of radiation. 

- The storage room shall be organized so 
that each source of radiation can be taken 
in and out of the room without causing 
any danger. 

- Solutions which may develop excessive 
pressure shall be stored in such a way that 
there is no danger of radiation even if the 
container or package is broken. 

- If there is a possibility of radioactive 
materials escaping into the air, the storage 
room shall be provided with sufficient 
means of ventilation. 

General instructions 
concerning laboratory 
work 
When using unsealed sources, attention shall 
be paid not only to the external radiation 
exposure but also, and in particular, to the 
internal radiation exposure which may oe 
caused by contaminated air and working 
benches or other surfaces. Passage of radio
active materials out of the laboratory or into 
the hands of unauthorized persons shall be 
prevented. Below is a list of general regu
lations for working r a radionuclide labora
tory. In addition to these general regulations, 
there may also be some local special orders 
and instructions that shall be followed. 

- Unauthorized people are not be admitted 
to the radionuclide laboratory. 

- The radionuclide laboratory shall be kept 
clean. Tools and instruments which have 
been u.sed for handling radioactive ma
terials shall be cleaned after use and kept 
separate from other tools and instruments. 

- Workers handling radioactive materials 
must wear adequate protective clothing. 
Such protective clothing must not be 
worn outside the laboratory. 

- It is not permitted to cat, drink, smoke or 
use cosmetics in a radionuclide labora
tory. Pipcting by mouth is not permitted 
cither. 

- Work involving the handling of volatile 
ot dusty i'adioactive materials shall be 
done in a fume cupboard or glove box. 

5 

6 



ST 6.1 
FINNISH CENTRE FOR RADIATION 

AND NUCLEAR SATETY 

- If the work carries a particular risk of 
contamination, it is preferable to avoid 
working alone in the radionuclide labora
tory, especially after regular working 
hours. 

- During work stages with a risk of con
tamination, working surfaces shall be 
covered with a material preventing the 
spreading of contamination. 

- Tools and equipment needed for preven
ting the spreading of radioactive materials 
and removing contamination shall be 
available at all times. 

- Radionuclide laboratories shall be 
monitored at appropriate intervals, and 
always when considerable contamination 
is suspected. Surface contamination limits 
are specified in ST Guide 1.5. 

- A record shall be kept of arrived ship
ments containing radioactive material and 
radioactive materials stored, and radiation 
sources shall be marked indcntifiably. 
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