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anomalies and discrepancies are detected among what is 
expected and what ts given. 
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Administrative Criteria for the 
"Designation" of Persons working 
with Unsealed Sources of Radioactive 
Substances 
WORK with radioactive substances in universities and 
hospitals is subject to codes of practi?e1: 2 which require 
the "designation" of a person unless It IS most unhkely 
that they will receive more than three-tenths of the 
annual maximum permissible dose. This criteri~:m. is 
easier to apply to persons exposed to external radiatiOn 
only than to those using unsealed radioactive substances 
where there is the additional requirement of adequate 
precautions against contamination. I shall set out here 
criteria for designating individuals working with unsealed 
sources. 

Monitoring has shown that persons working with. un­
sealed sources at the University of Leeds have received 
much less than three-tenths of the maximum permissible 
dose from external radiation and this is supported by 
similar experiences elsewhere3 •4 • In these circ~stan~es, 
designation has to be related to the hazards of mhalatwn 
or ingestion. I shall consider two cases: first, exposure 
after an accident involving an unsealed source and, 
second, chronic exposure to small losses during experi­
mental work. 

Considering exposure after an accident, assume that 
there is not more than one accident per month. Designa­
tion is necessary unless the quantity handled is limited 
so that, in an accident, the person will be most unlikel;v 
to take in more than three-tenths of the monthly maxt­
mum permissible intake (calculated as three-tenths of 
one-twelfth of the annual intake from the data for con­
tinuous exposure5). 

Franke Herrmann and Hunzinger6 have taken as the 
critical p~ramcter in an accident the inhaled fraction of 
the total activity handled (IF'l'AH) and have calculated 
the valncs given in Table I. These range from I x IO-• 

Table 1. INHALED FRACTION OF TOTAL ACTIVITY HANDJ,Ril FOR ACCIDENt'S 
INVOLVING SOME TYPES OF OPERATION 

Glove Ventilated Non-vcnti-
box area lated area 

Solids 1 x 10-' 3 x 10-• 

Ambient temperature 1 x 10-• ; ~ i8=; 7 x 10-' 

Aqueous solution 
Ambient temperature 

Elevated temperature 

This table is taken from ref. 6. 

5 X 10-7 

3 X ]0-" 
4 X 10-7 

7 X 10-o 
1 X IQ-• 
3 X IQ-• 
3x 10 ... 
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Table 2, >!AXHIUM AOTIY!TY Wll!OH MAY BE USED BY A XON-DES!GNA'rED 
INDIV!DliAL 

A 
Radionuclide 

'H (water) 
"C (CO,) 
"Na (solublt>) 
31Si (soluble) 
"P 
3aR 
"l:J (sohtble) 
"K (soltrble) 
"Ca 
"Ca (soluble) 
'"Fe (soluble) 
'"Co (soluble) 
"Zn (soluble) 
"Kr (gas) 
!!O):h· 

l:!U_[ 

t3tT 

133 Xe (gas) 
2oaHg 
' 04Tl (soluble) 
22•Ra 

nat.U (soluble) 

B 
Maximum activity 

to be handled at one 
time (mCi) 

3·7 X 103 

1·8x 103 

1·lxl02 

~·7 X ]0' 
3·7 X lO 

1·6 X 102 

1·8 X 102 

1·3x103 

1·8 X 10 
1·1x102 

9·1 X 10 
1·8 X 102 

7·3 X 10 
5·5 X]()' 
Hl X 10-' 
1·3 X 10 
5·5 
5·5 x 10a 
3·7 X 10 
3·7 X 102 

1·8 x to-• 
5·5 X lQ-2 

c 
Maximum turno,·er 
in experhnent~ per 

quarter (mCi) 

llO 
4~ 
~·4 

55 
1·1 

:l·o 
,1·11 

lfl 
0·54-
:H) 

1·~ 
3·0 

170 
0·001~ 

0·!30 
0·1~ 

170 
1·1 
f\·0 
0·0001 R 
0·0016 

for an explosion in a glove box to I x lO·' for splashil_lg 
during distillation. Taking the largest IFTAH, that 1s, 
I0-5 , with a factor of 10 to represent the phrase "most 
unlikely", the resulting factor of 10-• has been usod to 
relate three-tenths of tho monthly maximum permissible 
inhalation to the maximum activity which ean be handled 
at any time. Results for some commonly used radio· 
nuclides are given in column B of TaCle 2, which theref?re 
represent the maximum activity of each radwnuchdo 
which a person may handle at one tune so that It I8 most 
unlikely that he will take in more than three-tenths of 
the maximum permissible intake provided that he docs 
not have rnore than one accident per rnonth. 

Considering chronic exposure to small doses during 
experimental work, assume that it is most unlikel;y: that 
a person will lose during the course of an expenmel_lt 
more than one-tenth of the activity used and then take m 
m'Jre than a tenth of the tenth lost. The resulting factor 
of a hundredth has been used to relate three-tenths of 
the quarterly maximum permissible intake by inha~ation 
or ingestion, whichever is the smaller, to the maxtmum 
turnover which a non·designatcd individual may use m 
one quarter. (The quarterly maximum permissible intake 
has been calculated as a quarter of the annual.) The 
results given in column C of Table 2 represent the maxi· 
mum turnover per quarter which a person may use for 
experiments so that it is most unlikely. that he w1ll take 
in more than three-tenths of the maxunnm permts;Hble 
intake. 

Table 2 therefore provides an administrative basis 
for the designation of persons wor~ing with unsealed 
sources when the limiting factor is mternal Irradmtwn. 
The factors used in arriving at the figures in Table 2 
could be refined, but it must be remembered that the 
object is not to estimate hazardous levels accurately b.ut 
to provide levels below which it is justifiable not to dcsrg· 
nate workers with open sources. 

Radiation Protection Service, 
University of Leeds. 

Received August 22; revised September 22, 1969. 

D. HUGHES 

1 Code of Pract-ice for the Protection of Persons Exposed to I onizina Radiations 
in Research and Teaching (Department of Employment and Produc­
tivity, HMSO, London, 1968). 

'Code of Practice for the Protection of Persons against Ionizing Ra.diations 
al'ising from ~~fedical and Dental Use (Department of Educatron and 
Science and Ministry of Health, HMSO, London, 1964). 

3 Duggan, M. J., Greenslade, E., and Jones, B. E., Nalure,221, 831 (1969). 
• Oliver, R., Brit. J. Radial., 42, 397 (1969). 
'Recommendations ojthe International Commission on Radiological Protedion, 

ICRP Publication 2 (Pergamon Press, 1959). 
• Franke T. Herrmann, G., and Hunzinger, W., Proc. Intern. Symp., Radia­

tion 'Protect-ion of the Worker by the Design and Control of his Environment, 
Bournemouth (Society fnr Radiation Protection, 1966). 


	Administrative Criteria for the "Designation" of Persons working with Unsealed Sources of Radioactive Substances

