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IOTECHNOLOGY is a
new industry which
uses organisms and
their cellular, subcellular or

molecular components lo

goods, services and
environmental management. It
combinds the principles of the
biosciences with technological
expertise, and often involves

integration of such advanced
disciplines as biochemistry,
cell biclogy, chemistry, genet
ics, chemical engincering,
process engineering and com-
puter science.
The techniques of biotech-
are ing application
in many industrics and re-
search fields, leading to prod-
ucits and processes that con-
tribute to a cleaner environ-
ment, improved diagnosis and
treatment of discases, more
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vigorous food crops, and alter-
nafives teo petroleum ‘as a
source ol energy.

Among the most promising
arcas of research and devel-
opment are the recombinant
DNA (rDNA) and monoclonal
antibody technologics. These
two fields of biotechnological
research have greatly ex-
panded our knowledge of how
living things grow, reproduce,
and protect themselves nst
disease. A third area of
industrial research and devel-
opmeént is bloprocess technol-
ogy that will enable firms to
produce cosl-ellcctive large
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Biotechnology: A new industrial

quantities of highly purified
products.
Recombinant DNA

Technology

The methods used in rIDNA’

trrhnnlni are fairly simple
We take, for example, the gene
for insulin production in hu

mans and paste it into the
DNA of Escherichia coli, a
bacterium that inhabits the
human digestive tract. The
bacterial cells divide very
rapidly. making billions ol
copies ol themselves, and cach
bacterium carries in its DNA a
faithful replioa of the gene for
insulin production.

One approach to transler
the gene embodying the in-
struction for insulin produc-
tion would be to cut the ap
propriate gene from human
DNA and paste, or splice, it
into plasmid DNA, a special
kind of DNA that takes a circu-
lar form and can be us¢d as a
vehicle for this editing job. Our
“scissors” are the class of ¢n
zymes called restriction on
zymes. There are well over a
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hundred restriction enzymes,
each cutting in a very precise
way a specific base sequence
of the DNA molecule. With
these scissors used singly or
in various combinations, the
segment of the human DNA
molecule that specifies insulin
production can be isolated.
This segment s "glued” into
place using an enzyme called
DNA ligase. The result is a re-
combinant DNA maolecule.
When this recombinant plas-
mid DNA is inserted into E.
coli, the cell will be able to

process the instructions to as-
semble the amino acids for in-

sulin production. More impor-

revolutio

tant, the new instructions are
passed along to the next gen-
cration of E. coli eclls in the
process known as gene
cloning.

This highly simplified de-

-ncripunn ol rDNA technology

does not fully convey the
enormous complexity or awe-
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— animal models for hu
man discase

—  improved animal
breeds

— amimal models to test

suspected cancer-caus-
ing agents and environ-
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Trangenic Mouse with Altered DNA

some cconomy arld effictency
of genetic processes. Bul we
can begin to understand how,
by using rDNA, it is possible to
produce substances of medical
and economic value.
Applications of
Recombinant DNA

Technology
1. Gene mapping — e.g.

map of human genome

2 DNA probes — detection
of genetic disorders
— diagnosis ol infectious
diseases
— crime-solving by DNA
finger probes
— detection of microor-
ganisms that cause food

poisoning

3 Gene replacement —
gene therapy, e.g. in
Cystic fibrosis

4. Genetically altered mi-
croorganisms with the
ability to produce foreign
proteins, e.g. vaccine, in-
sulin, growth hormone,
erythropoietin

5 Genetically improved
crops, €.g. resistance to
discase and poests

6. Genceltically altered ani-
mals [ltransgenic ani-
mals) ;

— animals that produce
useful human protcins

-

" antigen.

mental hazards
7. Development ol bacteria
that make herbicide and

other pesticide com-
pounds

Monoclional Anfibody
Technology

Our natural defenses against
infectious agents are antibod-

ies, proteins that seek oul the
antigens and held to destroy
them. Antibodies have two very
useful characteristics. First,
they are extremely specific;
that is, each antibody binds to
and attacks one particular
Second, some
antibodies, once activated by
the occurrence of a disease,
continue to confer resistance
against that disease. The
conventional method had been
to inject a laboratory animal
with an antigen and, then,
after antibodies had been
formed, collect those
antibodies from the blood
serum. There are 1(wo
problems with this method: it
yields antisecrum that contains
undesired substances; and it
provides a very small amount
of usable antibody.

Monoclonal antibody tech-
nology allows us to produce
large amounts of pure antibod-
jes. In monoclonal antibody

technology, tumor cells that
can replicate endlessly are
fused with mammalian cclls
that produce an antibody. The
result of this cell fusion is a
“hybridoma” that will continu-
ally produce antibodies. These
antibodies are called mono
clonal antibodies because they
come from only one type of
cell; antibodies produced by
conventional methods, on the
olther hand, are derived [rom
preparations containing many
kinds of cells, and hence arc
called polyclonal. Because the
selected hybrid cells produce
only one specific antibody,
they are more pure than the
polyclonal antibodies produeccd
by conventional techniques.

Antibodies

L [Magnostic precedurcs
for the early detection of
discascs and infectious
agents

2 Quantifying low levels of
hormongs and peptides

3 Anlirejection agent in
organ transplantation

4 Tissue typing

5. Tumor location and pos-
sibility of selective tl:;?n-
ination ol tumors

Bioprocess Technology

Bioprocess technology is

based on the principle of
combining living matter
fwhole organisms or enzymes)

with nutrients under Lhe
conditions necessary o make

the desired end product.
Bioprocesses have become
widely used in several ficids of
commercial biotechnology.
such as production of enzymes
and antibiotics. Because bio-
processes use living material,
they offer several advantages
over conventional chemical
methods of production : they
usually require lower temper-
ature, pressure, and pll; they
can use rencwable resources as
raw materials; and greater
quantities can be produced
with less energy consumption.
As advances in bioprocess
technology, particularly sepa-
ration and purification tech-
nigques, are made, commercial
firms will be able to economi-
cally produce these substances
in large amounts, and thus
make them available for use in
medical research;, food pro-
cessing, agriculture, pharma
ceutical development, waste
management and numerous
other ficlds of science and in-

duﬂ.ry.____
Source : Industrial Bio-
technology i
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Minerals of Billions of
Dollars Await Extraction

by Lutfor Rahman

ATURAL gas is the only

mineral resource in

Bangladesh, according
o the Europa World year book
1992. But th 1968 some valu-
able minerals were found in
the Cox's Bazar sea beach and
the nearest islands.

To bring the minerals in
their pure state s difficult but
not impossible. New technel-
ogy and instruments have
been discovered to purify and
process these minerals. With
modern technology 1t is also
possible to synthesize most

. minerals including diamond in

the laboratory.,

Extraction of the minerals
docs not a need to be
profitable. Because these min-
erals are the sources of metal-
lic minerals. The grade of an
ore varies from deposit to de-
posit. Whether an ore can be
mined is a question of costs
and metal prices, since both

| vary. Cost of mining depends

to a large extent on the geol-
ogy and mineralogy, for these
largely determine the mining
method. Metal is a func-
tion of world conditions and
the rarity of the metal or ore.

The money we need for ex-
traction, purification and pro-
cessing can be arranged from
intcrnational organisations and
the world famous geological
surveys. We can get help in the
form of cash, technology and
ex se. Many r couniries
like ours have developed their
economies and produced many
experts of thetr own through
these organisations.

In the developed world, the
market demand for these min-
crals has matured, We should
take necessary steps immedi-
ately for extraction se¢ tion
and utilisation of the minerals.
Some Third World govern-
ments think they would ex-
plore the minerals when they
would be financially solvent.
This is a wrong idea because
many metals or ores go out of
favour or improvements in
technology or new discoveries
favour sources elsewhere. For
example mercury has lost its
market due to environment

llutfon. Optical glass fibres
1as replaced coppers In
telecommunications.
Aluminium is replaced by plas-
tics. We have lost jute market

Moreover, the
industrialised developed
countrics have started recy
cling process Metals have a
high recycling value which has
long been an economic bonus .

These minerals are used in
many industries in pur country
PBut i s a matter of great re-
gret that these minerals are
imported at a cost of huge
foreign currencics every year

During the last 25 years
there has been no progresa in
exploration, and marketing of
the valuable minerals. The rea-
son is that proper men were
not given proper jobs. As for
example some people having
no previous experience and no
training on these ficlds are
wasting time and money every
year in the name of research
and development

to synthetics.

O n i he atherhand,
[Bangladeshi experts and
skilled persons working

abroad in these fields are not
coming back due to non-avail-
ability of jobs. It fs surprising
that most of the university stu-
denis and engineers are not
familiar with the valuable min°
erals available in our country
because nobody felt any neces-
sity for informing them about
the valuable minerals. "

New an important materials
enable new technologies to de-
velop which result in new in-
dustirics and an increase in na-
tional wealth and employment.

At present the total market
price of all the minerals in the
pure state is approximately 10
to 15 lakh crore which means
if the amount is distributed
among the people of
Bangladesh every body should
get at least one lakh taka. This
is a fact and it is scientifically
and technologically proved.

For proper ulilisation of
these valuable minerals, a na-
tional policy has to be formu-
lated. Local scientists, experts
and enginecers must be given
neccssary supports to be equal
to the task. With help from
abroad the right kind of tech-
nology has to be adopted for
commercial extraction of the
valuable mincrals.

A Jormer electronics engi-
neer, United States Geological
Survey and member of the
Nationa! Commitliee [or
Mineral Resqurces.

HE benefits, of radio-,
I paging are frequently
obscured by the suc-
cess enjoyed by cellular
telephones in many countries
across the world. However,
paging offers major advantages,
both to the operator and the
user; in getting information to
people who are out of reach of
a telephone.

Recent developments in the
United Kingdom in applying
satellite technology to radio-
paging provide improved per-
formance and reduced costs,
and have particular advantages
where the telecommunications
infrastructure is already over-
streiched.

The accelerating tempo of

velo

by Michael Adams

time firemen or lifeboat men
can be “bleeped® when an
emergency occurs.

Fundamental Difference
Pagers were originally de-

ped as a means of getting
medical stafl at St Thomas's
Hospital in London to contact
the switchboard or their own
department. Since then the
concept has been developed to
encompass both “private™ and
“public® systems, with a
choice of numeric, voice, and
alpha-numeric pagers that are
much smaller than a packet of
cigareites and can be easily
carried in a pocket or handbag
or even clipped to onc's belt.

details of the request into the
paging c¢ontrol system. The
paging transmitter then broa-
dcasts a unique code (add-
ress), to identily the pager
being called, followed by a
message, which may be a sim-
ple alert;, a telephone number,
ar cven a quite detailed mes-
sage of up to, say, 50 whbrds,
Every pager ignores messages
except those uniquely ad-
dressed to it

Landline Difficulties

As can be appreciated, a
pager can only respond when
it is ‘within range of the
transmitter, Consequently, in
order to increasc the scrvice

Satellites Deli ver the Message

Mir station — scientific and production modules cluster.

today's society makes it in-
creasingly important to be able
to make contact with people
on the move. Pagers provide a
convenient and cost-eflective
solution to this problem in
general. =

In eastern Europe, where
there is a shortage of tele-
phones, pagers can provide a
very valuable tool. Not only can
they be used to contact indi-
viduals, but to provide an in-
formation update. In Britain,
for example, message pagers
are being used to provide up-
to-the-minute stock exchange
prices or a news service in a
manner that is virtually unique.
A “group call® is used to en-
able the same information to
be sent to a whole group of
pagers. Group call has man
other uses; for example, p.aﬂ:f

The fundamental difference
between public and private
systems s, obviously, that the
former is operated as a public
service with the pager units
being rented or sold to mem-
bers of the public while, with
the latter, the system is oper-
ated for a closed communijty.
Consequently, a public author-
ity eould have a system span-
ning an entire city or even an
entire country with pagers
carricd by key members of
stafl to either receive mes-
sages on an individual basis or
receive collectively what is, in
effect, a broadcast message,

The operating principle is
straightforward. A caller wish-
ing to contact a particular
pager telephones the opera-
tions ccntre where an operator
takes the request and entlers

arca, possibly to cover a whole
country, a network of lrans:
milters is necded. The normal
method of sending the address
and data message is via leascd
lines over the telephone net-
work. This is where technical
problems arise and costs in-
crease,

To achieve accurate, error-
free paging, all ground-based
transmitters need to be syn-
chronised ["Sitmulcast®) so
that signal transmission to the
pager is simultaneous. This is
very difficult to achieve using
landlines because of the auto-
matic re-routing characteris-
tics of the public switched
network when there is a fault
on the line. Providing the
landlines to link all transmit-
ters is expensive, and in some
countries there may be dilli-

eultics in obtaining reliable
circufts. Furthermore, when a
service is serving a rural area
or is just starting up and thus
does not have a large number
ol users, the outlay may be dis-
proportionately high. This is
where satellites come in.

The British company Com-
ponedex has developed its
VSAT (very small aperture
terminal) paging system to al-
low existing paging systems to
be operated via a satellite data
link. The equipment is com-
patible with normal radio-pag-
ing standards so that operators
can implement new paging
and similar message systems
and still retain 'the choice of
data switch/terminal and base
stations. Consequently, the sys-
lem can accommodate
POCSAG, GOLAY and ASCII
data input lermats, together
with a number of proprietary
manufacturer protocols. The
design of the. sysliem means
custom or new data formats,
suich as the Pan-European

ERMES, can be accommo-
dated.
Error-Free Transmission

This new satcllite technol-
ogy ensures that transmissions
to the ground stations are syn-
chronised to within microsce-
onds and messages can be
transmitted error-free. Each
VSAT is relatively easy and
quick to install, so it is a sim-
ple, cost-efficient matter to
extend coverage. Furthermore,
it is even feasible to provide
temporary paging coverage for
a special even such as a major
sports tournament,

The Componedex system
comprises hub and outstation
equipment, the former in two
parts: the network control unit
(NCU) and the uplink hub. The
NCU is next to the paging
switch, at the control centre,
while the uplink hub {s sited in
the user's chosen uplink facil-
ity {such as at the PTTs satel-
lite earth station). The oulsta-
tions cach consist of the pag-
ing transmitters (which are
required irrespective of how
the interconnection is made)
arld the VSAT receiver and

“demultiplexer to take the sig-

nals received from the satellite
and convert them to a suftable
form for the normal paging
transmitter equipment.

The first network in the
world to use this type of
equipment was launched in
Britain in April by Mercury
Communications. The paging
signals (using 512, 600 and
1200 bit/s protocols] is
transmitted by one of Mer-
cury's main satellite ground
stations in London's Docklands
lo a Eutelsat satellite: From
there, the messages are
transmitted back to earth

New Severn Bridge Highlights
- European Cooperation

UROPEAN coopcration

may, in some instances,

seem fragile, but cross-
border ventures between
Europe's contractors and en-
gineers are fast becoming the
norm. A prime example is the
Second Severn Bridge
Crossing in the UK, where
British and French contractors
and engineers are working
side by side to complete what
will become Britain's largest
project for decades.

The $430 million (£300
million) crossing will be 5.2
km long and comprise two
multi-span approach viaducts
running across the Severn cs-
tuary from the Avon (England)
and Gwent (Wales) shores to
the main bridge spanning the
navigation channel. The cen-
tral spans will be carried on
cables from two H-frame py-
lons rising 148 m above water
levet.

On either side of the estu-
ary, construction yards arc
rumbling with activity as the
concrete caissons and viaduct
and bridge spans are formecd,
It is with the intention of min-
imising work off-shore in the
face of the extreme tides rac-
ing up and down the estuary
on each side of the. river, that
the huge concrete precasting
yards are operating.

Relieve Pressure

The project was conceived
to boost transport links be-
tween England and Wales and
rclieve pressure on the exist-
ing Severn Bridge, Building
will take four-years and is be-
ing carried out to a design,
build and operate basis by
Laing-GTM Entreposelll as
contractors, and Halcrow-
SEEE (Societe de'Etudes et
d'Equip-ments
d'Entreprises)®, who have
responsibility for the overall
design.

Both French companies
have considerable bridge expe-
rience. SEEE is the design
company within GTM. Its ex-
perience in cable-stayed multi-
span designs ranges from the
Evipos bridge and Rion
Antiron fixed link crossing, in
Greece, to the Honfleur
bridge (main span 856 m — a
world record), over the River
Seine in France.

Halcrow, which traces its
roots back to 1B68, has de
signed hundreds of bridges,
including the Orwell bridge
necar Ipswich, In eastern
England, which, at 190 m, has

the longest concrete span in
Britain, The company was also

by Alan Peterson

involved as design consultant
for the 2.7-km Dartiord Bridge
crossing (SW England), and for
Hong Kong's Lanlau crossing.

Joint Initiative

The joint Halcrow-SEEE
initiative has assembled some
480 engincers and other spe-
cialists to deal with the com-

plexities of the structure,. .

while the on-site stall sists

of equal numbers of French

side, and 25 on the Avon side;
42 foundations in the caissons.
The total volume of concrete
required will be 320,000 m?;
plus over 30,000 tonnes of re-
inforcing steel and over
150,000 m of prestressing
stecel. The number of cable
stays in the bridge will be 184.
Over 1000 men will be em-
ployed, many from local areas
of unemployment, before com-

sons specially designed to
withstand the high horizontal
loads that could be imposed
should vessels of 6500 dwt
collide with them. Otherwise,
piled foundations will be used,
with special foundations being
designed for the viaduct piers
on either side ol British Rail's
Severn railway tunnel, which
carries the main London-
Cardiff line.

Two groups of seven-end-
bearing piles, 2 m in diameter

and British, plus other sec-
ondments and exchanges.
According to project director,
John Haste, the scheme "is Lhe
most exciting challenge for all
involved”, while David Mizon,
Halcrow's man on site, has
praise for both, with British
practicality and French theo-
ritical expertise complement-
ing one another.

Initial attention in early
1992 was focused under-
ground. Site investigations,
conducted during 1989-90,
provided data for the dctailed
design. The crossing's two ap-
proach viaducts comprise con-
crete box scctions with slen-
der cantilevered decks. They
will rise, on a serics of twin
piers, to the main 912m long
cable-stayed bridgc, the cen-
trepfece of the crossing.

The statistics are impres-
sive : there are over 27 ap-
proach spans on the Gwent

pletion by 1996.

Bridge Pylons

The placing of the first off-
shore caissons started 1owards
the end of 1992. By the spring
of 1993, work will stari on the
piers and viaduct deck. to le
followed by the bridge pylons.
Actual bridge deck wurk will
start in the summer of 144
an:’ will be followed by the in-
stallation of mechani 4l and
clecirical services,

Up-to-date design methods
for the bridge deck h.ve led to
advanced technical solutions
for the prestressing of the
viaducts and for the design of
the composite cable-stayced
deck. Powerful computer pro-
grams using three dimensional
modclling  techniques devel
aped by the joint venture, have
been used  Many of the ap:
proach pilers arc to be con
structed on foundation cals-

Artist's impression of completed bridge.

and 30 m long, will straddle .
the tunnel, spanning 11 diago-
nally 1o its axis; and coming to
within 10 m of the tunnel wall.

Rail Tunnel

Cascd [or the top 23 m with
a JZemetntenmilsdiametern. 16G-
mm thick walled tube,. the
latter is trealted with a bitu-
mastic slip to prevent any fu-
ture load transfer to the
ground in the region ol the ratl
tunnel;, The pier loads will be
transferred to the sandstone

by the piles which toe in some
2 m.

Operations arc supervised
in the dry, behind bunds, and
from large jack up or lifting
barge. On both sides, direct
lounding on rock s not possi-
lile for all bridge piers, so the
piles carry loads down through
the alluvium into the undtm
Ing rock e




