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Indian companies get ready to serve better and cheaper
medicines for asthma to cardiocare and cancer
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Pneumonia vaccine, the polypill, drugs for asthma,
dysentery and cancer.... The market is flooding
with new, cheaper and better medicines




By Kavita Bajeli-Datt

bypass last December at
Bangalore's Wockhardr
Hospital & Heart Institute
hasnot changed artcallec-
tor Harish J. Padmanabha
one bit, His passion for art and civic
issues remaing intact. and so too his
craze for automobiles. *1 am bius-
ier than before the :u[gn:rf._" L
Padmanabha, 59, proudly pointing
to his Husain and Souza. The polyp-
il coming soon from Hyderabad's
| Dr. Reddy’s Laboratories is prob-
ably designed with busy bees like
Padmanabha in mind.

One of its kind, the polypill is
a combo—n beta blocker, aspirin
(blood thinner), cholesterol reduc-
ing statin and an ACE inhibitor for
hypertension, medicines prescribed
for patients with cardiovascular
disease, all rolled inte one. All that
Padmanabha would have to do is
pop one pill instead of four! “A four-
in-one drug is welcome. Especially if
it is once 3 day.” savs Padmanabha
“In that case, | may not miss out on
the doses.” If the combo does work,
polypill would be a blessing for India,
which is on the brink of a heart dis-
ease epidemic. “It provides an oppor
tumity to treat mare people and touse
this in the prevention of heart dis

Before the launch

Thed tige irvenives amtroaduction of 2 new
diug it healtfyy bumams, To delermine the
refabeolic and pharmacciogical actions of
the drug, the side-effects and eflectveness.
Evalastes drug metabolksm. siructure-
Sclivity relafionships, aned the medhures of
alion in humans,
Moty of
subecis—
20850

~
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ease” savs Dr ALK, Abraham, cardi-
ologist at Indira Gandhi Cooperative
Hospital, Kochi.

There is more good news for
Indians, More than half a dozen
Indian companies are in the race
to produce and market medicines,
including these already available in
the west, at home. A few of these are
o the philr:ln:nrixl"\; ghelves alread ¥
and some are on the launch pad.
Merck India has intreduced Erbitux,
a monoclomal antibody against
colorectal cancer: India reports
15,000 cases of this cancer every
year. Ashima Das Sharma of Kolkata
may know litthe about medicine, But
having survived cancer of the rectum
almost 14 vears ago, the é6-vear-old

Cantrolled cliical studbes for peefirinary data.on
the sffictivenass of the drug fiv subects with the
cisease. Obactove: To determine the shrtderm
sade-etects and risks of using the
drug, Mummbes of subjects-
several hurdrecs,

o

A heart for art: Harich | Podmanabho Ot f.urrhly_:l welcomes the palypil!

is happy that there is ane mone treat-
ment option.

Wockhardt's Vitix gel for leuco-
derma is expected in a few months.
Baxter has brought out Extraneal for
end-stage renal disease and crofele-
mer for diarrhoea from Glenmark is
slated for a 2008 launch. Bangalore-
based Biocon's BIOMab EGFR, out
on September 17, is “India"s first
indigenously developed monoclonal
nn:ibc-d'_'.-' foar lead amd 1'.||.-:|-; CRIECEr,

What's more, over &0 molecules
to treat other commaon ailments are
in various stages of development at
labs across the country, These should
be ready by 2010 provided the clini-
cal trials show good results, Sayvs Dr
Swati Piramal, director-strategic
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CANCER

Chasing the crab

hoolmati Devi, 70, ignored her
pelvic pain till, a few months
later, she started bleeding. She con-
sulred Dr Amit Bhargav, oncologist at
MaxHealtheare, Delhi, who found a
growth in her cervix, "It was growing
and touching the pelvic bone” said
Bhargav. “She was in stage [11 B She
has already undergone two cyeles of
chemotherapy and has to do another
four rounds. Radiotherapy is also
needed in her case”
In India, around & lakh cases of
cancer are reported every year; halfof
them succumb to the disease, Cancer
incidence is expected to double by
2020, because of changing lifestyle,
industrialization, indiscriminate use
of pesticides, adulterants, and tobac-
oo and drug abuse. The worry is that
ITNATYY WAIITLETY are not aware of cery-
cal cancer, despite itz being the maost
| reported cancer in India (1.4 lakh
| annually), followed by cancers of the

breast (80,0007 and mouth (70,000,
| *Mew cost-effective cancer drugs
based on herbal derivatives are being
developed,” zaid B.C. Das, direc-
tor of the Institute of Cytology and
Preventive Oncology, Moida, which
| has an anmual research budget of Rs
| 10 erore, *There has been 3 tremen-
| dowsboostin research in life sciences
| and medicine inthe lastdecade. Mamy

centres in India are now doing pio-
[

neering research, In many aspects
we are world class”

The institute is working on
therapeutic plant derivatives and
traditional medicines described in
ancient texts. “For the first time,
we showed how curcumin derived
from turmeric can act as an anti-
HPV molecule and how it can be
used for treatment of cervical can-
cer”™ zabd Das,

HPV (human papilloma virus)
capses cervical eancer. India has
signed an Mol with Merck, a
US-based company whose FDA-
approved vaccine called Gardasil
will undengo clinical trials in India.
GlooSmithKline, too, has a vaccine
for cervical cancer.

At 5500 for a three-dose regi-
men, the vaccines are expensive,
“Several groups in India are trying
(7] |.‘|£'|.'1:]|:||'!- cogt=effective HPV vac-
cines," said Das. “We are also in the
process of developing HPV DNA
vaccine

Dabur is working on a new com-
pound with anti-cancer activities,
said Das. It recently began produc-
ing Taxol, which is extracted from
the leaves of Taxus baccata grown
in Almora, Urtaranchal. The com-
pany is developing better methods
of delivering this drug for breast
CANCET.

But for patients Hke Desd the only
hope is low-cost early-detection
methods so thar they can reach the
do before it is too late.

Price control and
removal of tax sops
for R&D are bleed-
ing the industry
and restricting
innovation.

VINAY FINTO, EXECUTIVE GIRECTORE,
WALLACE PHAEMACEUTICALS
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alliances, Nicholas Piramal [ndia:
“India has the potential. We have to
keep on trying despite failures” India
already leads in the production of
low-cost pharmaceutical ingredients
and generics. The buzzword is inmo-
vation and not imitation, as Dr B.A
Mashelkar, director-general of the
Councll of Scientific and Industrial
Research (CSIR]), says.

The activity in asthma care should
be of interest to asthma patients like
Rajesh Maheshwari—about 2 crore in
India. The 50-year-old Delhi execu-
tive has been living with asthma sinoe
childhood and goes for the inhaler
whenever he feels breathless, A new
maolecule GRC 3486 brewing in the
labkz of Glenmark Pharmaceoticals.
Mumbai, is touted to have zero side-
effects. Ranbaxy recently launched
Avessa inhalation capsules. Earlier
thiz vear, the pharma giant came out
wilth Osonide inhaler.

Four years from now, Ranbaxy, the
largest Indian pharma company with
170 generic products to its credit,

hopes to apply for US Feod and Drug |

Administration approval of its anti-
malarial drug RBx 11160, Developed

in collaboration with Medicines for |

Malaria Venture—a Swiss non-profit
arganisation—nat Ranbaxv's highly

fortified Gurgaon lab, the drug is in |
the phase 11 trials, and s expected to |

be cheaper than existing medicines.
The most effective anti-malarial




For the grabs: Dr. Reddy's has o few

réw drings up its sleeves

drugs currently in the market are the
Artemisinin-Combination Therapics
(ACTs). “Artemisinin-based drugs
are effective, but these naturally
derived drugs are costly to prepare
and are beyond the reach of millions
of malaria victims in poor countries”
says William N. Chalrman, sclentistat
Monash University, Australia. “RBEx
11160 is an impressive anti-malarial at

| amore affordable cost™ That should

[ be music to millions of Indians like

Ravi Malhotra who are constantly
exposed to the disease through mos-
quitoes that carry the malaria-caus
ing parasite Plasmodium,

Malhetra contracted the infection
while in Rajasthan. Back home in
Delhi, he consulted Dr Sandeep
Budhiraja, head of internal medicine
at MaxHealtheare, when he began
sweating and shivering. Malaria
claims more than one million lives
everyvear, Inthe developingcountries
the majority of its victims ore children
below five and pregnant women, The
disease is estimated to kill one child
every 30 seconds and cause up to 600

million pew infections worldwide

annually. Malhotra survived thanks
o timely intervention.

It was prompt action that saved
Sameer Joshi from pneumonia; the
25-year-old Mumbaikar recently

No.1by 2020

By Dr R.A. Mashelkar

o he next century

belongs to India.
India could become
an innovation hub for
global health. By 2020,
if it plays its cards
right, India can become the world's
number one knowledge production
centre, creating not only valuable
private goods but also the much-
needed public goods that will help
the growing global population suf-
fer less and live better.

India has an edge over China
in the pharma scene, thanks to jts
three Ds. India has democracy,
which allows one to think freely
and act. This enhances creativity.
The second is demography; 58 per
cent of India's population is below
the age of 30. And it is the vounger
people wha are involved in innova-
tion, The third is diversity of cul-
ture and tradition. This improves
creativioy.

Over the past few years the bud-
et for science and rechnology has
steadily gone up. The average has
been 15 per cent a year. India’s
R&D budget is now £6 billion.
The department of Science and
Technology has been the biggest
beneficiary in the past three years.

Indian drug and pharmaceutical

recovered from the disease of the
lungs after hospitalisation for nine
days. “Invasivepneumococcal disease
[caused by bacteria Streptococcus
pncumoniae] can cause life-threat-
ening illnesses.” says Dr Nitin Shah,
consultant paediatrician at P
Hinduja National Hospital, Mumbsai,
and president of Indian Academy of
Paediatrics, He feels that in today’s
environment, there isa need for avac-
cine like Prevenar, which is brought
to India by the Mumbai-headquar-

companies have increased their RED
spending by 400 per cent in the past
four vears. There i a new wave of
innovation and drug discovery; now
we are not for imitation. 'We should
use cheaper and smarter ways to find
new drugs. Today the cost of new
drug development is £1.5 billion.
India is trying to build a golden
triangle linking traditional medicine,
modern medicine and modern sci-
ence. By taking clues from tradition-
al medical practices, researchers are
doing a sort of reverse pharmacol-
ogy, which is showing great promise,
The treatment for psoriasis through
reverse pharmacology (in phase 11
human clinical trails}) is expected to
take five vears and cost £5 million. If
successful, the resulting trearment
will be priced at $50, in contrast to
the new $20,000-antibody injection
treatment developed by the west.
We are looking at 20 diseases.
Many drugs like the TB molecule,
Lysostaphin[forstaphylococealinfec-
tion ], herbal formulations for arthri-
tis and diabetes, and herbal Hepato-
protectives are in different stages
of testing. All this has been possible
through the New Millennium Indian

Technology Leadership Initiative, |

which iz a public-private partnership
programme [in R&D, funded by the
povernment].”
Mashelkar is
oftha Councll o Sciamtfic snd
Industrial Research.
As told to Kavita Bajeli-Datt

tered Wyeth. Already avatlable in
75 countnes, Prevenar will protect
against pneumonia, meningitls and
bacteremin, "It will not only protect
children from critical diseases but
also reduce the disease burden in
India" says Ranga lyer, managing
director of the COMPANY.

“India [pharma sector] is going
through an exciting and interest-
ing phase,” says Dr MK, Ganguly,
director-general of Indian Council
of Medical Research (ICMR). *We
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On the shelves and in the pipeline

Extraneal ;

D, Bor enedl stage renal disease
BANTER
AN Sl e

Chensie kidhey disease, often nelsed o dabetes or hyperiension,

5 The Thrd sl coermon non-commenicable disesse in India |

with crves 15 Lakh new patients every year, Extraneal ramowes '

mere fuid during dislysis because § wes 2 novel oomotic agent.

winch i & pobyrner of ghaoose.

Says O Sandern Mabajan of Ml india Institute of Medical |
| Seienced, Defi "Extranseal rechices metabolic side-effiecis ™ |

Erbitux | ‘
o ————
Drug tor colorectal cancer =F = * =l
MER(E
Price: Rs 16.50E & val
Dtk imy Hhae rroaies]

Cokctal cancer i5 the thind most comenon malgnancy |
weoridwide. In india. about 35,000 sew cases are reporied
every yeir. Erbibion is the firsl appemeed monoconal astibody
thal nhbils the growth and proliferation of cancer oulls by
inding 1o B epadermal prowth facior recopiorn, Tthe moleculs
on fhe suriace of the cell that tmulite growth,

Prevenar |

Waccur: af sk mefiagits,

pneumonia, bacteremia S
WYETH

Prac: K 8,000 per shot Tl

.
ket o theie pridirkos]

The first and only vaccine lor inlants agaimi
diseases ke meningits, Bacierial preusonis aad
Eacteemia (hacheria b the blood), caimed by the
Bacteria Sreplocoonis pnaumoniae,

The waccne, which & almady availabie in 75
osuntried, it adminsbensd in theee doses to childeen
Below I vears
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BIOMab EGFR |

——— Drug fer cander
BIOOOM
Lamcte September I

A mongccnal sshibody for the troatmrent of
cancer of the haad and neck. India’s firsi
indigenously devidoped monocional antibedy,
acoording o Biocon,

il

Polypill |

- ——— Dhug bor bspart disease

[ REDOY™S
Price: Mot vei fieed
Laench: In a few montis

Polypdl i masy drsgs relled into one. i a
combination of a beta Mocke, aspiria (bload
ghinner), choleshensl naducing statin and an
ACE inhbition fiof Irpperbersion, all prescribed
for people with heart diease.

Crofelemer |
— IDrug for diarrhoea
GLEMMARKE PHARMACELUTICALS

Frice: et {0 be dacided
Laumch: 2008

Crofelemer, a drug for AIDS disrhoea
infectiou diamhoes and peedistic danhoea, &
n the Praase || belal stage.

Clenmark sigred a dewslioprent and
commeriaksation agresment with Mapo
Pharmaceuticals st yesr and will marks| the
drug in over 140 countries, inchading india.

b 'I."itin |

= Gelforuitilixo

WOCEHARDT
Prriee Mol el toend
Laanche Decemnber 2008

Witikgn, or leucodema, is 4 skin drordsr
affecting -2 per oot ol the giobal population
The patient develogs white patches cased by
bocafised ks of pigment. Wickhardt has sigred
an agreement with Lfe Science imvestments,
LIE, o rranufacture and market Vit in ladia

ARSI, WY
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_BIOMab EGFR 5"'J’ 3
— [Drug for cancer z
EICON F3
Laamrch; Sephember 17 ;
A moncclonal antibody for the tneatsest ol
cancer ol the head and neck. India's ot
mdgenously developad moneclonal antisody, 5
acooeding o Biocos 3
Polypill P}_’ 1 ey j ﬂ'h!. trial, l'ﬂ.l'summ l?n'mhnu:.f s anti-malarial drug is
. expected to be cheaper than the existimg omes
—— Drug for beart discase :
D% ETWE ; are getting more confident, gaining  pany, Nicholas Piramal, has focused
Tﬂ:hi!ﬂ!:{'ﬁ:‘m hnl.'l':-.'Il.‘dgu,h-lu-rf:rj]iI:il.-ra.-ﬂ-:ﬂ]:mnd rq:-;-l_-an:y on select areas —anti-can-
clinical research, and better meth-  cer, anti-inflammatory, anti-diabetic
Potypil s marmy drgs rolled into one. 1t s 8 odobegy. It is mind-boggling thatinn  andanti-infective. “The B&D centre of
combination of a beta Blocker, aspirin (Biosd | short period we would be comingout  Micholas Piramal is world-class” says
thinnér), chobsterol redecing statie snd Y with so many drugs. It is not happen-  Ganguly, The company, whose anti-
ACE infuhitor for hypertension, al prescribed ing in any developingcountryoreven  cancer molecule NP102 has passed
tou people with heart disease. the developed ones.” the first phase of trials, has acquired
e R 1 Till about 30 vears ago, the indus-  the high throughput screening facil-
o il | try was strugpling to make even the ity (which can scan small malecules
Crofelemer B most basic drugs. Nobody had prob-  and genes). Biocon has invested Rs
—J ; ably wondered about the potential 650 crore on its Biocon Park. claimed |
- Drug for diarthoea of the sector tll Dr K. Anji Reddy, o be “India’s largest integrated bio-
GLENMARK PHARMACEUTICALS founder chairman of Dr. Reddy's, tech hub”. “Indian pharmaceutical
Pice. el Lo be decided came out with a new compound companies have increased their R&D
Linck: 2008 called glitazone in 1998, Found to  spending by 400 per cent in the last
Crobelermes, 4 drug bor AIDS i halp th::‘ body use insulin better, the  four years.” says Mashelkar, who is
infections diirvhon dnd padcairc darvhoss i drug failed in the third phase of trials  also president of the Indian National
i the Phase I riad stage i 2002, “It could have been a path-  Science Academy, “Though it is obwvi-
Benmurk signed a development and breaking drug” savs Reddy. “But I ously not om par with the west, phar-
Mﬁgfm::hmh didn’t despair. | knew it would be a  ma companies are spending 8 to 12
Pharmaceut Ll matter of time before we came out  per cent on research,” says Ganguly:
dnag i over 140 countries, Including india. with a new drug™ ' e
5 e Innovation and discovery require  Since production of 2 new drug is a
ol %.‘ strong research and development., long (10-12 wvears) and expensive
Vitix ke And armed with a budget of 36 bil-  {up to Rs 4,600 crore) affair, many |
L. ,u; lion (Rs 27692 crore) for R&D, India's pharma majors ane outsourcing part
e Gl for vitligo pharma sector has been pumping in - of the process o foreign companies
WDEHARDT resources like never before. In fact,  to cut costs and speed up produc-
Price: Mot yed fioed India has the largest number of tion. Glenmark Pharmaceuticals,
Lanchr Decermber 2006 FDA-approved manufacturing facili-  which has outsourced trials for a new
; ties outside the US, “The acquisition molecule, will in return get not only
W1MTP;&1M - of new and niche [L'\'I.'III'II.I.III:L'.';- b an  money for the malecule %mr also the
mhﬂ HI ml whils WI er.mh:d“;y integral part of l!!.jn_h:n:;':: strategy  right to market it in some countries.
locabssd loss of pigment Wackhardt has signed to enhance capabilities and move up  For crofelemer, the company signed
an agresment with Lile Scmnce hvestments, « Che value chain,” says Ramesh Adige, an agreement with the US Napo
I UK %o manefachere and maret Vitixinindia. ] "" executive director. Three hundred of  Pharmaceuticals last vear for devel-
L 0= it 1,100 scientists are working juston  oping the drug and marketing it in
L ol _, A E new drugs. over 140 countries including India.
i TR g 1 India’s fourth largest pharmacom-  Wockhardt has signed an in-licens-
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| TUBERCULOSIS

Quicker, shorter

ife for Delhi marketing executive

Meeraj Singh was all about meet-
ing deadlines. 8o much 20 that the
27-year-old ignored the persistent
cough that eame with a slight fever
and weakness till he could no lon-
#er work, A local doctor tald him
to get his chest X-rayed. By then he
had lost weight and appetite. When
sputum and blood samples tested
positive for tuberculosis, Dr Rajesh
Chawla, senior consultant in respi-
ratory medicine and critical care at
Indraprastha Apolle, whom Singh
consulted, prescribed a four-drug
regimen—Rifampicin, Combutol,
INH and Pyrizinamide.

Singh developed side-effects—
drowsiness and change in the colour
of urine to red. “Patients see these
side-effects and stop taking the
medicines, which is dangerous,” said

| Chawda, who gave him drugs to coun-

ter the side-effects. “They should
complete the six-month cyecle”

ing agreement with Life Science
Investments, UK, to market Vitix.
“This iz part of Wockhardt's initia-
tive to bring new advances to India,”
says Habil Khorakiwala, chairman.
Biocon's researchsubsidiary Syngene
International has tied up with
Swedish Innate Pharmaceuticals to
develop virulence blockers—a mew
class of drugs—against bacterial
diarrhoea. Collaboration is expecred
to bring down the cost and speed up
trials and production.

Home-made drugs are likely to be
¢.'|‘1-|-_':1.|!-E:|‘. For inctance, Prevenar at Bg
4,000 in India is Bs 6,000 less than
itg price in the west. While import-
ed monoclonal antibodies come for
around $15,000 (Ka 692, 2997, Erbitux
from Merck is available in India at Rs
16,508 avial, The price of the polypill,
too, would likely be less than that of
the four drugs combined,

g
¥
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Doctors like Chawla can put their
WOTTies to rest once the “first new
molecule to treat TH since 194637 is
out. Phase 11 trials now on at the TH
Research Centre in Chennai will also
look at shortening the duration of the
therapy to four months,

The drug is significant because TB
claims 5 lakh lives every yvear in India.
The WHO-recommended DOTS was
introduced after the National TE
Control Programme of 1962 flopped.

That only poor people contract
TE is a misconception, says Chawla,
“People with a low resistance also get
it,” he says. “Most of us are so busy
with work that we tend to skip meals
and thar leads to low resistance.”

A lot of research iz happening in
India on TE. Says Dr PR, Narayanan,
director of the Chennai centre: “Basic
research for developing new drugs,
diagnostics and vaccines is in prog-
ress as we now know the genome of
the TB bacillus. Operational research
for sustaining and improving the TH
control programme fs gering a lot of
attention. Epidemiological research

to study the annual risk of infection

Aye for mew drugs: Somesar fath

The flipside of the hectic activity in
the sector is cut-throat competition.
Thereigalsoashortageof researchers,
say experts. “0On wop of that, regres-
sive and illogical government policies
like price control and the removal of
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and assess the impact of DOTS i3 also
under way.”

But the availability of drugs alone
will notensurevictoryover TB.“What
is required is the widespread use of
standardised regimens under super-
vision," says Marayanan, And thiz, he
faels, is posaible only through health
educationbesides sustainable public-
private partnerships. “Transmission
of disease can be brought down only
by treating all infectious cases in
the community.” he says, *This will
reduce new infection. Improved
quality of life and increased hygiene
and infrastructure will speed up the
process of control of TR"

A TB drug with a shorter dura-
tion of therapy is in the pipeline at
AstraZeneca Pharma India. Sayvs
Bhasker Iver, managing director:
*The new drug will reduce the dura-
tion of therapy, can be administered
along with anti-HIV drugs and is also
active against latent mycobacteria”

Singh has decided to take a break
and listen to his body. “1 have left ny

job because it was hectic,” he says. “1 |

will get fit and than start life agnin.”

tax sops for research and develop-
ment are bleeding the industry and
restricting innovation through RED”

says Vinay Pinto, executive director, |

Wallace Fharmaceuticals, and execu-
tive commiries member of the Indian
Drug Manufacturers' Association.
Asspciating with ICMR is one way
of cutting down the number of years
and the cost. ICMR came out with
Miltefosine for black fever in three
vears, Bays Ganguly: “By associating
with s I;hi_' c:{pl:nd'i!un: wollkd come

"deawn and that means affordable

drugs. The drugs would be available
im the market and could be part of the
national programme.”

How many of these drugs will
survive the tests—in the lab and the
muarket—is for time to tell. Watch this
space.

With M. Bhanutej, Tathagata
Bhattacharya and Rohini Teresa Mathew




Smart shots

GenMNext technologies facilitate better
therapies with fewer side-effects

By Dr Jame Abraham and

Shyla Jovitha Abraham
n 1928 when a doctor returned

I to his lab in St Marv's Hospiral
mn |.II-II|.11'\II'I nl'r:'-r a Ii:lI'IE' I'IIII-“:I!'I.!.'.
hie found mould in the culture plaves
that e had left unwazhed, Hig -
tration turned into curiosity when
he noticed that there was no bacteria
around the mould. This led vo the dis-
covery of one of the most successiul
mdicines in the twentieth century.
The medicine was penicillin and the
doctor was Alexander Fleming

Byt now .,‘Inlgx are discovered ned-
ther by chance nor by a lone seientist.
A scwentist i Boston identifies the
ront cause of a disease, which urns
out to be an excellent target for ther-
apy. A Bangalore computer scientist
develops a virtual model of that
get. A group in Singapore develops a
chemical compound which can hit
the target. Doctors in Bethesda and
Manchester test the drug on animals,
[f the wests are successful, large uni-
'I.'|."r"i'i|.'_'.' hnhp:uh in Los -‘Lnﬂlfx an<d
Lyons start human trials,

Advancements in bio-informatics
and the human genome project are
changing the landscape of drug dis-
covery. Says P Ajayan, professor
of materials engineering ot Rensse-
laer Polytechmic Institute, Mew
York: “Properly engineerad nano-
systems could revelutionise many
fields including medicine, since we
would have unprecedented contral
in manipulating these systems, The
health zciences would also benafit
indirectly from the improvements in
nanctechnology-enabled instrumen-
tatton and probing svstems and the
incredible advances in electronics
via the nano and molecular electron-
ics revolution.™

Nanotechnology deals with the
eagineering of tiny machines of

nano scale—nans is one billionth of
& metre, Scientists can e this tech-
nology to develop extremely small
vehicles that can deliver drugs to the
targets.

Johngon & Johnson has Anished
phase 111 clinical trials for injectable
paliperidone palmitate, a drug for
schizophrenia, using a proprietary
nanotechmolog: This iz an old drug
which had problems in reaching
the brain. The nanotechnology drog
delivery system will also ensure that
the dosage 15 appropriate.

Chemotherapy through the vein
can |,|1,'xt:r|1:|.' cancer cells, Bur, it kills
normal cells, too. With nanatechnol-
Ogy, we can d:\-ﬂrlp a svstem that
delivers the right dose, but only to
the: tumour, Besearch ison to develop
advanced nanotechnologies for early
detection of plague at o molecu-
lar level, Flague could block blood
vessels and cause heart attack and
stroke.

The other advancement is the human
genome project, which decodes the
genetic make-up of an individual. An
important risk factor for many dis-
exsed like heart disease, diabetes and
cancer i im our genes, The reason twio
patients with the same kind of can-
cer respond differently to the same
treatment lies in their DMA. “Within
a decade or two, it will be possible to
sequence one's entire genome for &
laboratory cost of kess than 51,000, If
this proves true, one can imagine how
nat only rescarch, but also clinical
care, may change dramartically”™ says
Dr Franciz Colling, director of the
human genome project at National
Tnstitutes of Health, USA,

Cancer therapy has moved into
the rargeted therapy era with such
highly effective drugs as imatinib
(Gleevec) for chronic myeloid lew-
kaemiaand rrastuzumab (Hercepting
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Step by step: Dr. Reddy’s Ioh; drug ais-
covery 5 a planned and complex process

for breast cancer. Dir MV, Pillai, clini-
cal 'prnfi;'y-:nr of medicine at George
Washingrton University and direc-
tor af Virginia Onenlogy Care, USA,
explains targeted therapy with the
analogy of Arjun winning Draupadi
in the Mahabharat by shooting a fish
in the eve by looking at its reflection
in the water. The modern cancer
rescarcher is like Arjun, says Pillai.

Destroying blood vessels thart beed
the tumour is another area of tar
geted therapy, Research by Rakesh
Jain, professor of tumour bial-
ogy at Harvard Medical School and
Massachusetts General Hospital, has
b b many therapeutic advances in
this field. Bevacizumab (Avastin] is a
drug which kills the tumour by cut-
ting blood supply.

The US Food and Drug Admini-
stration approved Plizer's Exubera,
the first inhaled insulin, early this
year. Newer drugs like Galvus and
Januvia are now in a race to become
the first to raise the level of the pro-
tein called glucagons-like peptide
These drugs are similar to exenatide
(Bvetta), which can prevent very low
blood sugar and even help patients
binse welght.

DO Abraham ks madical director,
Mury Balsh Randolph Camcer Center,
West Virginia University.






