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Overall External Surface Dose Rate Measurement of 131I
Package and 99mTc Generator at the National Institute of
Nuclear Medicine and Allied Sciences
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ABSTRACT
Measuring the external surface dose rate of the radioisotope I-131in
order to reduce the radiation hazard during the transportation of
this is to perform at National Institute of Nuclear Medicine and
Allied Sciences (NINMAS) to the hospitals and clinics is a very basic
but important requirement. Measured the external surface dose rate
of I-131 after receiving the isotope send to NINMAS in shielded
packages by Monrol N.P. Company, Turkey and Radioisotope
Production Division (RIPD). The authors also measured the external
surface dose rate of Tc-99m generator supplied by RIPD, AERE,
Saver, Dhaka, Bangladesh, to check whether the radioisotopes
package shielding are within the dose rate limit. From this study, the
dose rate was found relatively higher for I-131 transportation by the
smaller vehicle than large vehicle, although dose rate in both
categories of vehicles are within the permissible limit. The external
surface dose rates for Tc-99m generator were also found to be within
the permissible limit.
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INTRODUCTION

and is administered in the patient’s body in small
amount usually from 1 to 20 mCi (37 to740 MBq) of
activity. Some radioisotopes are also used for
therapy purposes. Radioactive Iodine therapy (I-131)
is an integral part of functional thyroid carcinoma
therapy in adults. For most thyroid cancer treatments
(1), large dose of I-131 are administered to ablate
residual thyroid tissue and functional metastasis
from thyroid cancer. At NINMAS, all therapeutic
patients are admitted into single isolated cabins with
attached toilet and bath reserved in a hospital and
clinic and is situated at a reasonable distance from
the Institute. Therefore, I-131 shielded package has
to be transferred to these hospitals and clinics.
External surface measurement of I-131(capsule and
liquid form) package is very important to reduce the
radiation hazard during the transportation of I-131
from NINMAS to hospitals or clinics.

People are exposed to radiation from birth, from

MATERIALS AND METHODS

cosmic rays, from our surroundings and from food and

A survey meter (Model Austral Rad Mini 8-in-1# 1091

drink that sometimes contain traces of radioactivity.

Australia) is used to measure the radiation at the

Even the human body contains small amounts of

external surface of all radioisotope packages. At first

radioactivity (in the form of

radioisotopes of

the investigators measure external Surface dose rate of

potassium, cesium and radium). Radiation is called

all radioisotope after receiving the I-131 package and

‘Ionizing radiation’ when it is powerful enough to

Tc-99m generator from Monrol N.P Company, Turkey

break molecular bonds. Ionizing radiation can cause

and RIPD, AERE Saver, Dhaka, Bangladesh. The data

changes in the human body and therefore it is important

obtained are presented in table 1 and 2 respectively.Tc-

to understand that the unwanted exposure to radiation

99m used for diagnostic purposes and are administered

which may cause harm will vary depending upon its

in the patient’s body in small amounts that vary from 1

dose. Tc-99m is used for diagnostic purposes

to 20 mCi (37 to740 MBq).
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transport I-131 packages.

All therapeutic patients are admitted into a clinic or
hospital’s separate room with attached toilet. The
external

surface

dose

rate

measured

5. Common people should not be in the lift while it
is used to transport packages.

during

transportation of I-131 from NINMAS to clinics or
hospitals

are

shown

in

Tables

3-9.

6. Technologist must wear Lead-Apron.

During

7. Technologists must wear Double Hand Gloves.

transportation we deploy taxicab, clinic ambulance or

8. TLD-Badge and Ring-Dosimeter to be worn.

institute’s transport. Investigators use radiation symbol
at the front side of the vehicle. Investigators follow the

9. Survey meter must be carried for area monitoring.

rules, during the transportation of radioisotope I-131

10. Lead goggles must be worn.

for reduction of radiation hazard, developed by the

RESULTS

Institute approved by the RCO of the institute.

From Table 1 and 2 it can be seen that external surface

According to Basic Safety Standard (BSS) the

dose rate of I-131 package and Tc-99m generator is

conditions are to be followed while transporting

within a permissible limit. From tables 3-9 it can be

packages of I-131 capsule and I-131solutions to clinics

seen that there is a variation of absorbed dose rate for

or hospitals. The rules are mentioned as follows:

different

1. Gate pass must be obtained to take I-131 out of
the Institute. Correct account of lead shield to be
maintained.

arrangements. On the first day, a taxi cab was used for

2. Carrier must possess authorization letter issued
by the respected person of the Institute.

other days when the vehicle was an ambulance

3. Ambulance of the clinic/Institute vehicle should
have a radiation symbol visible from outside.

The back-sit position and technologist sitting position

4. Trolley fitted with handle should be used to

therefore the dose rates were relatively high.

types

of

transportation

and

sitting

transportation and technologists received dose rates
were high, but within the permissible limit (2), than
/microbus. On the first day, the vehicle was a taxi cab.
on that vehicle was very near to I-131 package and

Table 1: Gamma dose level from the external surface of radioisotope I-131
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Table 2: Gamma dose level from the external surface of radioisotope Tc-99m Generator
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Table3: Dose rate at front side of the vehicle during transportation of I-131

Table 4: Dose rate at left sideof the vehicle during transportation of I-131

Table 5: Dose rate at right side of the vehicle during transportation of I-131

Table 6: Dose rate at back side of the vehicle during transportation of I-131
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Table 7: Dose rate at technologist (1) seat of the vehicle during transportation of I-131

Table 8: Dose rate at technologist (2)of the vehicle during transportation of I-131

Table 9: Dose rate at driver seat of the vehicle during transportation of I-131

DISCUSSION

addition, the measured dose rate at 1m distance from

From above result, it must be taken into account that
vehicle and sitting arrangement is very important to
reduce radiation hazards. Although the results show
that the observed gamma dose rate was below the
permissible limit of 2mSv/h at any point on the
external surface dose of the conveyance as per (2). In

the vehicle was below 0.1 mSv/h, so it is obviously
below the permissible limit of 0.1mSv/h at 2m distance
from the external surface of the vehicle (2). In
NINMAS, once in a week the I-131 package is shifted
to the hospitals or clinics .Technologists perform their
duties by rotation. From analysis of dose
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level obtained by technologist, the calculated dose
may exceed the dose limit for working in regularly
occupied working areas (3) if the vehicle is small
and the gap between the radioisotope packages and
technologist is smaller. To reduce the received dose,
the vehicle should be large and technologist must
wear a lead apron. They should follow the Institute’s
rules, as discussed above.

transporting radioisotope. The basic methods of
control are to follow the code of practice and involve
others to comply with the rules and standards. As
dose is not seen, one tends to be ignorant about it.
Radiation protection standards attempt to minimize
exposure to radioactive materials. Use of Radiation
has proven to be safe and beneficial when radiation
protection is practiced.

CONCLUSION
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