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Human Resource Development in Radiation Protection

Tﬁm in the

developing countries has
m‘lhllﬂ the need to

p or improve radiation
protection infrastructures. In

the Asian region, this trend is
expected to continue as the

ml advantages of nu-
become In-

lear techniques
mmwbm

Campuudmﬂthﬂultﬂ.l
ised countries, however, the

use of nuclear equipment in
developing countries, which

subjects workers to
increased chances ol radiation
exposure, is relatively new and

not as . Most coun-
tries in the use X-ray
machines mainly in the medi-
cal field (lndia has over

40.000), with other forms of

radiation being used
in cations such as ra-
dioilmmunoassay. nucleonic
control systems, food trradia-
tion, and imaging.

The basic infrastructure for
radiation protection requires
the establishunent of a compe-
tent national autherity, pro-
M of radiation protec-

., establishment
of pcrmml moni ser-
vices, licensing and inspection
procedures, and manpower

ment.

The IAEA advisory services
in radiation protection include
expert missions on various
topics, such as basic standards
for radiation protection. These
expert missions have recog-
nised the importance ol pro-
viding each Member State with
proper systems lnd mu.-luru

to protect workers and the
ﬁu.:ll: from incidents arising

radiation sources — beth
from within and outside the
country. The IAEA, in co-op-
eration with the International
Commission on Radiological
Protection (ICRP), WHO and

the Nuclear Ene Agency ol
the Economic
Co tion and Development

-Gpera

(OECD/NEA), revised its basic
safety standards for radiation
in 1982 which de-
the dose limitation sys-
tem. The emphasis in promot-
ing radiation protection cur-
rently is nn practical
luidthnﬂ r implementing
the protection principles. This
is an important step towards
the goal of keeping exposures
to fon radiation as low as
uunmhb achievable, after
taking socio-economic [actors

into account.
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In 1987, an important
mee was held to discuss
the framework of an RCA pro-
ject entitled "Strengthening of
Radiation Protection”. The
meeting, attended by repre-
sentatives from 11 countries in
the Asia and Pacific region, re-
viewed the status of radiation
protection practices, man-
power, and relevant problems
in the application of nuclear
techniques in each Member
State. Also discussed were
possible ways to strengthen
the radiation protection ways
to strengthen the radiation
protection capabilities in each
country through international
co-operation within the RCA
framework. Hutlng the gener-

level of equipment
nm ity as well as the sert
ous deficiencies in the level of
manpower training in RCA
countries, a concentration on
human resources development
was recommended.
After some preliminary
work, the project was started
in 1988 to carry out several ac-

tivities. included partict-
pation in IAEA radiation
protection advisery team

(RAPAT) programme: practical
training in essential tech-

niques; workshops and study
tours for the dissemination of
up-to-date information at an
advanced level, expert assign-
ment for addressing specific
technical problems sup-
porting national training pro-
grammes: provision of long-
term fellowships to supple-
ment short-term training: co-
ordinated rescarch; and evalu-

:l-'l-. i

ation of the progress of the

t in terms of milestones
defined in the project docu-
ment. These activities are be-
ing applied to industrial apphi-
cations. including research
and power reactor monitoring,
and medical and biological ap-
plications.

The primary emphasis in
the industrial area is the hold-
ing of a series of regional
workshops on environmental

Control room simulators are used in energy planning and training activities

dose measurements. Prior o
o S e
power it is
pome !-lll-.ry
mental radiation dose hrd-
for later under op-
crating conditions. These
workshops. therefore, study
problems associated with the
measurement and comparison
of dose rate measurements
around nuclear facilities using
jonization chambers and
thermo-luminescent dosime-
ters. Measurements obtained
each country are compared
with a field point, for example,
the grounds around Japan's
Atomic Energy Research
Institute, in order to standard-
ize the calibrations and mea-
surement procedures. Interim
results were to be submitted in
October 1989 and a final meet-
ing is planned for October
1990.

Developments in

An onpariant eepoct of the
project is the work being car-
ried out in medical dosimetry.
it is a prerequisite of radiation
protection that radia-
tion dose estimates for indi-
viduals and populations should
be based on the results of
monitoring and measurement
of radiation exposure to, or ra-
dicactivity in, the body. The
ICRP has summarized its rec-
ommended system of dose
limitation through three
components: the justification
of the practice, optimization of
radiation protection, and dose
limits for individuals.
Currently, dose estimation is
based on the ICRP Publication
23, "Reference Man", which

uses a phantom representation

of the Caucasian man. This
cannot be wused for dose
estimation in Asia, however,
since there is significant
variance |between the
physiwology of Caucasians and
Asians. Variations exist in
physiclogy even in the Asian
region itsell because there is a
range in ethnic and climatic
diversity unmatched in any
other region in the world. An
inhabitant of the Himalayas, for
example, would have much

hr.:rh.mﬁllh-:lm-nm
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ordinated research pro-
gramme (CRP) to compile
physiological and societal data.
such as anatomical, metabolic.
and food intake statistics. This
will enable the setting up of a

new “Reference Man", corre-
lp-n to the condi-
tions of each Member State.

ﬂzhmhumﬂuthglvtry
large amount of data over a

five-year period and will en-
compass the physical and
physiological data from the
standard population in each
country, statistical data on food

, and nutrient intake, measure-

ments of nutrient intake. and
analysis and setting of standard
values for each age and sex

i *

is data will not only be
valuable in the case of accl-
dents but it can also be used by
scientists and health physicists
in radioclogy and dosimetry.
and for assessment of radioac-
tive material in food and water.

With the widespread appli-
cations of radiation. potential
problems of health
have to be considered for

The Gene that Makes Men | Chorion Villus Sampling :
Safe or Unsafe ?

HE three-decade long
hunt for the genetic
switch that determines

whether an embryo will
develop into a male or a female
secems to be coming to a close.
Biologists have tracked down
the gene that decides the sex
of the embryo located in a tiny
segment of the Y chromosome.

Scientists believe a switch
mechanism determines the
sex of an embryo and the
switch can be controlled by
different factors in different
animals. In alligators, [or

example, temperature is the
controlling factor. The sex ol

the young alligator nds on
the temperature at which the
eggs are incubated. In hu-
mans, as in certain other
mammals, scientists believe
the switch is controlled by a

gene or a group of genes.

it was only in 1959 that
scientist demonstrated for the
first time that in humans as
well in mice, it Is a si
chromosome, the Y chromo-
some, that is the male deter-
mining chromosome. Some
years later, the search for the
male determining gene in
humans was narrowed down to
the short arm of the Y-
Chromosome.

The sex chromosomes X
and Y of most mammals are
strikingly different from one
another in their genetic con-
tent. While many essential
genes are present on the X
chromosome, the Y chromeo-
some which is much smaller

than X largely lacks identifiablc

‘Smart’ m:-: Reacts

Over the past dccade, a
number of research teams
around the world have been
scarching for “intelligent
polymers”, materials that can
change their shapes and other
characteristics in response o
a varicty of external stimuli.
This work, which has bceen
particularly intense in [taly,
Japan and the United Staics,
could lead Lo some important
applications, including
switches, memory devices and
drug delivery systems.

Now, tow scientists at the
Massachusetis Institute of
Technology (MIT) -- Toyoichi
Tanaka, a profcssor of physics,
and Atsushi Suzuki, a visiting
rescarcher from Yokohama
National University in Japan--
have synthesized a polymer
gel that responds to visible
light. When flluminated by a
laser becam, this material
quickly shrinks to a fraction of
its original size; when the laser
is turned ofl, the gel returns
to its original siate,

This development may
eventually lead to the ereation
of a number of new medical
devices. Such a substance
could, for example, be used to
construct arti I muscles.
Light, which can be transmit-
led through hair-thin optical
fibers, Is safer and less obtru-
sive than clectric current. It
can also be controlled easily by
computer microchips. Thus
MIT is planning to patent the
new malerial, and a company
is being formed 1o explore its
commercial value.

Mr. Tanaka began stud
the properties of gels in }?II'E

- the

By G. S. Mudur

genes. In [act it appears the Y
chromosome Is not essential

for normal development and,
in its absence, an embryo will
develop into a female. The
formation of ovaries and sub-
u:q;:cnt development of a fe-

embryo can be regarded
as a normal or a default path-
way. But the presence of Y and
the male determining gcnc
within it has a profound im-
pact on development, the XY
combination invariably leading
to the development of tests
and other features of the male.

Experimental studics have
shown that sex delermination
in certain’ mammals can be re-
garded to be equivalent to the
formation of the testes in an

embryo. All other differences
between the male and female
are secondary effects that re-
sult from hormones and other
factors produced by the male
and [emale gonads.

A breakthrough in the
secarch for this gene was
achieved last year when British
scientists reported the discov-
ery of a new gene on the short
arm of the Y chromosome.

rting their findings in the
jmnﬁnmrt_ they said it is
the best candidate for the male
sex determining gene in hu-
mans. The ne has been
called SRY — for sex determin-
ing region, Y chromosome.

The researchers working at
the Imperial Cancer Research
Fund and the National Institute
of Medical Research in London
also reported finding counter-

parts of the gene on some
——

1970s, when he came to MIT
as a postdoctoral [cllow.
Although anyone who has sal
before a bowl of scemingly in-

ert Jell- O dessert might find
little to get exciled about, in a
chemical sense gel-like sub-
stances arc actually quite dy-

namic. All of them, from the
natural gelalin derived from
animal proicins to sophisti-
cated synthetic materials, arc
composed of long-chained
polymers meshed together in 1
three-dimensional networ «.

Under normal conditions, tliis
network is swollen in wa' r,
which explains the s .It,
bouncy texture that is typ« al
of most gels.

The swelling results from
the mutual repulsion of clee-
trically changed atmos, callcd
jons, which are found through-
out the polymer molecules.
The chains try to keep their
distance from each other, and
thus the entire ¢ 8.
How much it expand Rd. :cpandpl:ndﬂ
upon the degree of ionization,
that is, the number of fons in
gel this, in turn, is con-
trolled by the temperature,
acidity and solvent composi-
tion, among other factors.

In earlier work, Mr. Tanaka
found that il he gradually re-
placed some of the water with
the industrial solvent acctone,
he could decrease the extent
of jenization to the point that
the repulsive charges were al-
most completely overcome.

The gel would then "collapse”
to a size as much as 500 times
smaller,

“Therc is a competlition of
two forces,” said Mr. Tanaka.

other mammals including
chimpanzees, rabbits, horses
cattle and tigers. In their ex-
periments, the team of scien-
tists showed that the equiva-
lent of the SRY gene in mice
which which they called SRY is
active only in the testes. This
strongly indicates that the
SRY genec is the long sought
after testes determining factor

(TDF).

It serves as the genetic
switch that activates a chain
reaction of events in the de-
veloping embryo that will lead
to the formation of the testes,
the male reproductive system
and ultimately a complete
male. Writing in their paper,
the scientists said
"understanding the mode of
action of TDF may provide a
general model fro genetic con-
trol of development decisions

in mammals”.

The researchers also
showed that the gene becomes
active in embryonic male mice
10.5 days aller conception in a
region of the embryo called
the urogenital ridge. This is
the region where the testes
are formed 11.5 days afller
conception followed subse-
quently by the development of
the male reproductive tract.

SRY is expressed in the
urogenital ridge at a time con-
sistent with its having a role in
lestis determination,” the sci-
entists said, reporting their

findings in the same issue of
the journal. The best way to
test the function of SRY or SRY
is to introduce it into XX or

1IE principle that foods

can be preserved by

lowering Lheir tenipe-
rature had been put into
practice in old days by sloring
food in deep caves along with
blocks of ice and snow,

The modern cquivalent of
this is the domestic refrigera-
tor.
decades but the refrigerator

industry is now in for a
shakcup.

Refrigerators and air condi-
tioners are among the housc-
hold items under attack by en-
vironmental scientists because
they use chemicals that de-
stroy the prolective ozone
layer enveloping the earth.
Manufacturers worldwide are
now compelled to replace
these harmful chemicals with
ozone [riendly subsuUtules and
redesign the refrigerators.

The refrigerator is an appa-
ratus in the form of a rigid
thermally insulated cabi-
nel/door assembly within
which is an evaporator for ex-
tracting heat [rom the cabinet
at a low temperalure. Coupled
to the evaporator, through the
insulation, is a condensing unit
whose function is to discard
the heat from the evaporator
into the surroundings at a

temperature,

A working Muid — Lhe
refrigerant — s used as the
medium to transfcr the heal.
Because the heat has Lo flow
rom the cold interior Lo hot

It has been in use of

female embryos, which if left
to themselves would develop
as fcmales, and see if they turn
out Lo be males. The scientists
microinjccted fertilised cggs
with the sequences of the SRY
gene and transferred them
into recipients. Of the 11 mice
transgenic for the SRY gene,
three were sex-reversed males
and eight were females.

Reporting their findings in
a paper in Nature last month,
the scientists said SRY is sulli-
cient to induce testis difleren-
tiation and subsequent male
development when introduced
into chromosomally [cmale
mouse €
that arises is why only three

changed sex and not the
others.

The experiments have
shown that SRY alone can
promote testicular develop-
ment in the absence of other
Y- linked genes. But sex rever-
sal does not always occur.

The scientists said that SRY
gene initiates testis develop-
ment through other genes that
must be present elsewhere on
the genome because SRY has
been shown to be "the only Y-
linked gene required to bring
about male development in
mice."”

Mutations in these
other genes could explain why
there are rare cases ol XX indi-
viduals lacking SRY developing
as males instead of lemalcs,
and XY individuals with SRY
developing as Iemales instead
of males,

FTIl Feature.

. One guestion

HORION villus sampling,
‘ a pre-nalal diagnostic
test for genclic disor-
ders which is generally

considered to be quicker to
perform than amniocentcsis, is
now raising new controversics.

The British medical journal
"Lancet” has cited at least
three independent clinical tri-
als that yield information on
the comparitive risks of
chorion villus sampling and
amniocentesis.

Unlike amniocenlesis
which is not usually done
before the 15th weck ol preg-

, chorion villus sampling,
which tests fluids [rom
chorfon, the outcrmost ol Lhe
membranes surrounding the
cmbryo, may be carried out
from eight compleled weeks of
gestation to aboul 13 wecks.

Thus, if pregnancy has to be
terminated late in the sccond
trimester, as is the case with
amniocentesis, il mcans a
higher risk of both physical
and psychological complication
to the mother

This major disadvanlage of
aminocentesis is the prime
consideration of many doctlors
whp prefer recommending
chorion villus sampling te
detect cytogenetic disorders
in the unborn.

Two of the trials rcported
in "Lancet” were conducled in
Canada and Europe on women
allocated randomly to amnio-
centesis or chorion villus sam-
pling Both trials were large

" Hot Days for Refrigerators

by K. S. Jayaraman

exterior, a compressor is used
to pump the cold, low pres-
sure gascous refrigerant from
the evaporator into the con-
denser at high pressure and
high temperature.

Without exception the
refrigerant used (n today's
refrigerators s dichlorodi-
fluromethane also known as
CFC 12. This is onc of the
chloroflvoro compounds (CFC)
identified as causing deplction
of ozone in carth's atmosphere.,

The refrigerators also use a
rigid polyurethanc (I’U) foam
for eflicient thermal insulation.
This foam is blown with a
gascous compound called
trichlorofluoro-mcthane also
known as CFCIl1l. This com-
pound has been chosen by
relrigerator manuflacturers
becausc of its chemical inert-
ness, slability, non-flammabil-
ity and non-toxieity, Unfortu-
nately CFC11 is alsv i.nc of the
gases that destroy o/ e,

The Montreal protocol
revised in June 1990 is an
international ‘cement that
seeks to reduce the use of
CFCs in stages and finally
eliminate them by the year
2000. This will have a major
impact on the domestic
refrigerator industry since the
two vital products — CFC11
and CFC 12 — will quickly be
in short supply and will not be
available at all after 2000 A. D.

Current annual production
of all CFCs is about one million
tonnes. The total CFC con-

sumption in India — mainly by
the refrigeration industry — is
7000 tonncs although installed
capacity is over 15000 tonnes.
All the CFCs used in refrigera-
tors and freezers will eventu-
ally be relecased into the atmo-
sphere unless means for the
destruction or rccovery of the
CFCs al the end of relrigcra-
tors' lile are developed. The
requirement is therefore to
find and develop alternative
methods or materials that have
minimal harmful effect on
ozone without increase in ¢n-
ergy consumpltion.

Absorption cycles that usc
ammonia and other com-
pounds as refrigerant have
been studied but give up be-
caust of Lhe low efliciency. Atl-
lempls were also made to de-
velop refrigerators where the
air inside the refrigerator will
be dircetly cooled in some sort
ol expansion/compression sys-
tem. Bul no practical system
could be developed due Lo me-
chanical (inefficiencies.

Thermo-electric cooling, at

onc' lime, appeared very at-
tractive. The lechnique uses
"peltier” elfect whereby the
passing ol an electric current
through junctions of dissimilar
malcvrials causes one side to
becrome cold and the olher
sidc hot. While small portable
relrigerated cabincls were
made using Lhis principle, no-
body could use it for huﬂdi:ﬁ
refrigeralors or [reezers.

this led to_the conclusion that

cnough to ensure that the find-
ings reflect a true comparison
of the risks of the two tech-
niques, and both involved
women who had boeen advised
CVS or amniocenicsis because
they were of 35 ycars of age or
more.

The European Lrials showud
that a woman allocated CVS
had a 4-6 per cent less chance
ol a successful pregnancy than
a woman adviscd second
irimester amnioccniesis. In
the Capadian study, Lhis differ-
cnce was 1.7 per cent.

In both the trails, the dif-
ferences related (o all losses of
pregnancy, sponlancous and
induced.

"Consequently, because in
both trials all losses wcre
regarded as risks of the proce-
dure, a woman choosi
during the fist trimester nLl,
priori, a lower chance of
achieving a successful preg-
nancy than a woman wailing
until the second trimester and
choosing amniocentesis,” thc
"Lancet” report says.

A second significant finding
is that infants born to women

rece CVS in the Europcan
trial spent longer time in hos-
pital than those born allcr
amniocentesis.

The European studies also
showed that there was virtually
no difference in the rate of
loss of pregnancy in trans-
cervical and trans-abdominal
CVs.

A more disturbing feature of
CVS is the several number of

exisling vapour compression
cycle cannol be replaced. The
only alternalive was Lo [ind
new relrigerants that do not
contain chlorine, and PU insu-
lation foams that are CFC [rcc.

Attempls to {ind -ubstitute
refrigerant have thr.wn up at
least hal!f a dozen candidates
but most chemical companies
in the world are focussing on
what is said to be the most
promising compound : Te-
trafluorocthane, also known as
IHHFC 1344a. This compound has
no chlorine in it and so 100
per cent ozone [riendly. It has
been cleared as safe to use in
the work-place and currcntly
some 15 refrigerant manufac-
turing companics are involved
in testing the compound to
determine its health risks. The
tests that began in 1988
should be completed in 1992.

Whilc a ozone [ricndly re-
frigeranl may become available
by 1992, scicnlists arc yel to
find an alternative insulation.
The PU foams are still pre-
ferred but there are three
choices for the blowing agent :
carbon dioxide, HCFC 123 and
HCFC 141b. Carbon dioxide
has zero ozone depletion po-
tential bul PU foams made by
using this gas will make the
refrigerators bulkier. HCFC
123 and IICFC 141b contain
chlorine and so have a small
potental o destroy ozene. But
they arc preferable 1o CFC 11
because of Lheir shorter life-
time in the atmosphere.

reports of congenital abnor-
malities in infants afler CVS.
Earlicr this year, imb dcfocts
were reported in four babics
among 289 pregnancics sam-

pled betwreen 58 and 66 duys
of gestation.

Another four cases of limb
defects in bables born o
mothers who had undcrgone
chorion villus sampling in the
eighth or ninth weck ol gesta-

tion were reported later.

[lowever, other rcports on
the risk of increased limb ab-
normalities after CVS have
been inconclusive and “Liuwet”
concludes the “the possibility
ol some risk of vascular disrup-
tion following CVS carried out
very carly in gestation cannot
be dismissed, and it would be
prudent no to undertake the

procedure at this carly stage of
gestalion, pending further

analysis.”

From the point of view ol
accuracy of cylogenctic resulls
too, new doubts have becn
raised. The European and
Canadian (rials have shown
thal accuracy is acceptablc lor
both technigues, but betler for
amniocentesis than for CVS.

Two rcasons have bcecen
cited for this reduced accuracy
of CVS — chromosome abnor-
malities are confined to pla-
cental villi and not found in
the foetus per se; and scc-
ondly, there is an incrcascd
risk of maternal contamination
in the CVS specimens.

A small proportion of
women, about 4 per cent in
the Canudian trials, required a
second lest to confirm the
cylogenetic results, or risk or
termination of normal preg-
nancy following an ambiguous
first CVS analysis. This will
lead to {increased anxicty
among the women concerned,
and an increascd burden and
cost to the cytogenetic labora-
tory, the report in "Lancet”
concludes. -

In women at low-risk,
therefore, CVS has been shown
to be potentially less salc than
amniocentesis and morc prone
to error. It is unlikely thal a
woman choosing to undergo
CVS will have as high a chance
of achieving successlul preg-
nancy as one undcergoing
amniocenetsis, or that Lhe
cylogenetic result will be as
accutale, the journal says.
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Distress Radio
Call System

Dornier GmbH in Friend-
richshafen, a subsidiary of
Deutsche Aerospace, has de-
veloped a system for re
marine distress signals within
minutes via the satellite-aided
Distress Radio Call System
(DRSC). Now that the test
phase has been completed, the
system commissioned by the
Bundesministerium fur
Forschung und Technologie
(Federal Ministry for Research
:ﬁ Technology) and funded by
Bundesverkehrsministerium
(Federal Ministry of

Transport), is to be put into

service in the ground radio
station in Raisting.

those who work in nuclear-re-
lated occupations. Radiation
protection involve
the study of various radiation
qualities (mainly eclectromag-
netic and particulate) and a
wide range of cumulative dose

sure. |

and skills in the biological and
physical dosimetry of
radivlogical health is

diation protection in the re-
glon.

This is pursued
through and co-ordi-

practice of environmental

surveillance, including sample

collection, processing. ra-

of an system In
radiation . and envi-

New Tilt

Device

An into ways of
main things like cam-
Cras, tes,

identical [lat rings in a mirror
image configuration, coupled
together by a hollow universal

cams and a sli between
them, enab the rings to be
tilted to an of 20 degree

rections, cy
tained in rotationally the same
position. An operaling shaft
with a pinfon engaging both
sets ol cam lecth exiends
through the slip ring.

When the base is se-
curcd to a mounting, oper-
ating shalt is rotated radially to
a point opposite the desired
direction of the Ult. The shaft
is then rotaled axially, which
turns the cams in opposile di-
rcctions. This tilts the Lop
relative to the lower one u
a desired angle ufup to 40 de-
gree of arc is set.

Water-based
Paint for
Automobiles

A Japanese company,
Nippon Paint Co Lid, has suc-
ceeded for the first time in the
world in using a water-based
paint for automobiles,

r e _reports

This follows Lhe develop-
menl of new hardening system
and viscosity control by ultra- -
fine grains, to prevent atmeo-
spheric conlamination by coh-
ventional o solvents. |

Nippon Paint has started
ncgotiations with Japanesc car
makers to apply the new tech-
nology to their coating lines,

ty in high humid-

humidity of 86 per cent.

For the top coat, microgel
and a new malerial
are used to form a utiful,
hard surface which can with-
stand acid rain and pollution.
With the base coat, lneullb

tone coating superior ill
pcarance to that done

organic solvent mtho:’ has
been developed.



