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Nano- battalion disarms cancer cells- The Hindu Business Line, 12" Decm., 2022

© ONCOLOGY

Nano-battalion disarms cancer cells

TINY HEROES. IIT-Jodhpur researchers break new ground in cancer treatment by deploying specially designed nanoparticles

—
M Ramesh

major problem in treating
cancer is that cancer cells
develop drug resistance.
Scientists have been try-
ing to find a way of killing cancer
cells that have developed ‘multi-
drugresistance’, or MDR.

A team of researchers from IIT-
Jodhpur have reported a break-
through, at the heart of which is the
use of specially designed nano-
particles. Indeed, this break-
through is an entirely new pathway
of therapy, whose technological un-
derpinnings can be applied in treat-
ing several other diseases, too.

The team, headed by Dr Raviraj
Vankayala, took up lung cancer for
their study.

Now, how to kill cancer cells?
One good way is to oxidise them.
Cancer cells, like all cells, die if they
accumulate oxygen. Accumulation
of oxygen happens when any mo-
lecule containing oxygen gets into
the cell. Such oxygen-containing
molecules that damage cells are
called ‘reactive oxidative species’ or
ROS, better known as ‘free radic-
als’. The oxygen in the ROS reacts
with the many chemicals in the
cells, destroying their functions, ef-
fectively killing them. This is called
‘oxidative stress’. Doctors routinely
advise us to take antioxidants, such
as fruits. The purpose of antioxid-
ants is to remove ROS.

THE RIGHT RECEPTOR

All cells, including cancer cells, nat-
urally have defence mechanisms
against ROS. Now, the trick to kill
cancer cells is to quell its defence
mechanism. Defenceless, the cells
getoxidised and die.

The next question is, how to de-
molish the cancer cell’s anti-oxidat-
ive defence mechanism. Here is
where  IIT-Jodhpur’s  research
comes in. The team developed a
special type of nanomaterial called
‘upconversion nanoparticles’, or

OXYGEN AS ARSENAL. The challenge is to overcome the cancer cell’s anti-oxidant defence mechanism isrockcom

UCNP, which is a cocktail of rare
metals. A useful property of UCNP
is that when they absorb light (get
energised) they produce so much
ROS as to overwhelm the cell’s anti-
oxidant defence mechanism. Think
of them as Popeye after eatinga can
of spinach!

The next step is to get the UCNP
into cancer cells — and, again, only
into cancer cells and not healthy
cells. To do this, Vankayala’s team
zeroed in on a specific feature of
lung cancer cells, called ‘epidermal
growth factor receptor’, or EGFR.
These receptors are a sort of entry
point into a cell. In the case of the
SARS-CoV-2 virus causing the
Covid-19 pandemic, for instance,
the spike proteins of the virus bind
to the ‘ACE2 receptor’ in human
cells to enter them. The EGFR are
similar receptors that are overpro-
duced in lung cancer cells.

Vankayala’s idea was to modi

the UCNP tohome in on the recept-
ors in lung cancer cells (and not
healthy cells). The team hit upon an
ingenious ploy for this. They at-
tached the UCNP to a commer-
cially available anti-EGFR anti-
body. The UCNP has a carboxyl
group, the anti-EGFR antibody has
an amine group. The carboxyl and
amine join hands, and you have a
molecule that can enter the lung
cancer cell through the EGF re-
ceptor. In a way, the anti-EGFR an-
tibody leads the UCNP inside the
cancer cells. All you need to do now
is shine an infrared light on the can-
cer cells. Nourished with IR, the
UCNP produces copious quantities
of ROS, creates oxidative stress in
the cancer cells and kills them.

CHALLENGES

While this treatment pathway has
been proven in a lab, there are still
some challenges in its practical ap-

1

plication, Vankayala says. For ex-
ample, it is important to ascertain
that UCNP does not prove to be
toxic or have other deleterious side-
effects.

Another challenge is the need to
produce UCNP in large quantities.
While testing in mice a few milli-
grams are enough, but you’d need
several grams to test on a human.
However, these are not insur-
mountable problems.

Once validated in clinical trials,
which would take at least a few
years, this can prove to be a cure for
cancer. IIT-Jodhpur experimented
with lung cancer cells, but for other
types of cancer, it is just a question
of finding other nanoparticles sim-
ilar to UCNP.

The UCNP method can also be
used in diagnosis. The nano-
particles glow when lit with IR —
they can be a good biomarker to
identify bad cells. This opens up a

© CAST OF
CHARACTERS

1. UCNP, or ‘upconversion
nanoparticles’, is a cocktail
of rare metals that produce
ROS, or ‘reactive oxidative
species’, under infrared,
visible or ultraviolet light

2. ROS, or ‘reactive
oxidative species’, also
known as free radicals, are
molecules containing oxygen
that can enter cells.

3. EGFR, or ‘epidermal
growth factor receptors’, are
found on the surface of lung
cancer cells. Receptors are
the entry points of a cell

4. Anti-EGFR antibodies
are proteins that can bind
to EGF receptors

© HOW IT WORKS

1. UCNP binds with
anti-EGFR antibodies to form
modified UCNP

2. The modified UCNP, led
by anti-EGFR antibody,
enters cancer cells through
the EGF receptors

3. When infrared light is
shone on UCNP, it produces
lots of ROS

4. ROS creates oxidative
stress in cancer cells,
overwhelming their
anti-oxidant mechanism to
kill them

completely new field of diagnosis.
Vankayala calls it ‘nano-ther-
anostics’.

Indeed, this treatment pathway
could be extended to many dis-
cases. Vankayala says that neuro-
degenerative disorders can be the
first of the other candidates. In fact,
the pathway has potential to com-
pletely revolutionise the field of
medicine itself. “But that would
take a decade or two,” cautions
Vankayala.
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Cancer treatment plea- The Telegraph, 12t Decm., 2022

Cancer
reatment
plea

B NEW DELHI: A parliamen-
tary panel has asked
the Centre to provide
free cancer treatment to
middle-class households
and to cap the charges
for cancer diagnostics
and treatment services at
government and private
hospitals. It also urged the
government to strengthen
radiotherapy facilities.
NATION P4
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Cont..-P4 Call for free cancer treatment

Call for
free cancer
treatment

CS AMUDLR

Mew Delhi: A parliamentary
juaner]l has asked the Centre to
provide fires cancer treatment
o middle-class households
through & government-fonded
health insurance scheme arnd
1o cap cancer diagnositics and
treatment services in povern-
et s private hospitals,

Tha pa amentary stand-
ing commitice on health has
also callial an the govermament
to take steps to strengthen
radictherapy facilities in the
country, expressing concerns
abwoul inadeguate inlfrastrac-
ture and long waiting times
ihat are contributing Lo poor
cERNCer survinval

COECE T I TR eI T
country and tabled in ¥
maent ecarlicr this wesk, ashed
the health ministry to include
middle-class housesholds
amomng the beneficiaries of the
Ayushman Bharat Pradhan
Mantri Jan Aarogya Yolana
(PN AY o L e et

The PMJIAY, launched in
2018, provides poor house-
holds with hospltalisation
cover of up to Rs S0 000 pe=e1
yerar, Thes panel s A=l -
inge the list of Besrn ries to
clffer middle-class households
treatment for canoer could
help avert middle-class fami-
lies of cancer pathemts oo
poing into perwry.™

The reposrl comes armid
mounting evidence from meed-

1 acTosEs Lhe Coumiey

Seatiment Costs
coumiilation
of debis, poor compliance
with prescribed therapy, arnd
househoald members entering
the job market prematurely o
help with lving costs

A study of 3012 patients
from Haryana, Punjab, and
Uttar Pradesh under trest-
ment for cancer betwesn 2017
and 2019, for instanoe, foumd
that 52 pe=r- cent of patients or
their milies had o borross
5 e cenit havcl Bor
sl & treatment,

Cancer specialists say
treatment costs would depend
he site and the stage of

ancer but could range an-

v here Feom Bs 30,00 1o RS
S, 00 B evanrly -s tape camoer o

over Rs 50 lakh for certain so-
wanlbecl tor geted the e paies,

The parliamentary panel
s cmlled on thes coviormeryert
to not only regulate the costs
ol mesdicines bt alao regulate
the cost of diagnostics, treat-
ment and services charges
rerndered not only in govern-
ment but also in private hos-
pitals

I a section of the report
O e ibility and affords-
bility of 1o s, Ul paurmel

underscored concerns that
gaps in the radiotherapy in-
frastructure in the conntry
and long walting times couwld
be contributing to *“poor sur-
wi i3

Inclia has only acoweec T
apy machines,
reeg e e 1,500
machines urnder Wiorld Health
Organisation norms of one
machine per one million pop-

lation. And radictherapy is
currently available only in
100 districts, making patients
travel long distances for treat-
Tl

e panel has noted that
Inclia has ondy 1.5 radiation on-
cologista peer ek lliion popula-
tion comparsd to D0 racli
onoeclogists per mill
LIS arnd only 3 1 vece e
ators per 140 million peaple in
earetrast to the world severa s
of 18 per 10 milliomn

The panel has asked the
health ministry to work on
mechanisms o ensure that
radioctherapy machines are
imported or assembled in the
couniry, noting that the high
oot of radiotherapy in the pai-
wvate sector is mainly becanse
machines are jan peorted.

The Bhabha Atc
search Centre, Mumbai., has
developed homegrown and
Tfully indigenous radiothera-
Py machines BEhabhatron
and its successor Bhabhatron
I but many hosg
i i Tl o Lo

“Travel for radiotherapy
ackds 1o treatment oosts," sajd

mieser Diii
fessor at the MNatios
itute of Phaormayceut
jon and Research, Haj
{Bihar)y, who last month pub-
lished a study on the financial
burden fmeed by patients re-
eceiving radiotherapy:
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The nationwid munisation
drive for girls aged91o 14 willbe provided primary
through schools, the Centre has informed the state
and Union territories, while asking them to start
collating the number of girls enrolled in Classes 510
10ineach district. |ndia's first '\ndigenous\y
developed HPV (human papi\\omav'\rus) vaccine to
prevent cerv ical cancer is likely to be rolled out by
next year and, after that the Centre is expected 10
launcha nationwide jmmunisation drive.n July, the
Drugs Controller General of India granted market
authorisation to Serum Institute of Indiato
manufacture the HPV vaccine. The Centre has also
statesto take measures to organise yaccination
centres in schoold and create awareness among
parents through meetings. HTC
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\ of all time, Pele was hospi- ; said Wednesday on

talised in Sao paulo on Instagram that they wou
|  November 29 for what his be spending Christmas
\ edical team called a Te with their father at the
evaluation of his hospital. “Qur Christmas
chemotherapy treatments, at home has peen suspend-

v. ed,” they wrote.

“We ecided with the
\ to remove & colon tumor doctors that, for yvarious
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in September 2021. reasons, it would be better
‘ Doctors_have also diag: for us to stay here with all
\ nosed Pele — whose real the care that this new fam-
| name is Edson Arantes do iy at Einstein gives us!!”
\ Nascimento — with a res- Accompanied py a pic
\ iratory infection ture of the smiling h
\ Earlier this th, sisters thanked pele’s fans
Pele’s daughte Kely for thelr support 2

Nascimento and Flavia wished them a happy fes-
Arantes sought 10 reas- tive season. — AFP
\ sure fans is health,
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Cervical cancer jabs for girls- 7ae Hindu, 23th Decm., 2022

Cervical cancer jabs for girls

The Hindu Bureau
NEW DELHI

Girls aged between nine
and 14 years will get vacci-
nation against cervical can-

cer through schools.
India is expected to roll

Cont.. DETAILS ON >>PAGE 12

Girls aged 9 to 14 to get cervical
cancer jabs through schools --

out the programme by
mid-2023. A  one-time
catch-up vaccine will be
provided for adolescent
girls in the 9-14 age group.
Subsequently, it will be in-
troduced at the age of nine.

The vaccination will be

provided primarily through
schools because of the high
enrolment of girls. Those
unable to attend school will
be given at a health facility.

DETAILS ON
» PAGE 12

Girls aged 9to 14 to
get cervical cancer
jabs through schools

MEW IFELHI

The government will roll
oLt vaccination against cer-
vical cancer for girls aged
between nime and 14
through schools,

The decision was based
on the National Technical
Advisory Group for Immau-
nisation (NTAGI recom-
mendation to  introduce
the human papillomavirus
(HPV) vaccine in the Un-
versal Immunisation Pro-
Eramine.

India is expected to roll
out the indigenously dewve-
loped CERVAVALC vaocine
by mid-2023. The vaccine
has received the Drugs
Controller General of In-
dia's approval and has
been cleared by the go-
vernment advisory panel
NTAGI for use in the public
health programme.

A one-time  catch-up
vaccine will be provided
for adolescent girls in the
9-14 age group. Subse-
gquently, it will be intro-
duced at the age of nine.

The vaccination will be
provided primarily
through schools because of
the high enrolment of girls.
Thase girls who are unable
o attend school on the day
the vaccination campaign

The preventable amd
curable cervical

A . =
sl COMMmon Cancer
in Indian women

is organised will be provid-
ed the vaccine at a health
facility. Out-of-school girls
will be reached through
community outreach and
mobile teams, according to
a statement from the Edu-
cation Ministry.

In a joint lemer, the Un-
ion Education Secretary
Sanjay Kumar and Uniomn
Health Secretary Rajesh
Bhushan have requested
the Staves and Union Terri-
tories to isswe appropriate
directions for organising
HPY vaccination centres in
schools.

Cervical cancer is the
fourth most common can-
cer in women globally., Tn
India, cervical cancer is
the second most common
cancer in women. India
contributes  the largest
share of the global cervical
cancer burden.

According to a recent
study published in The
Lancet, India accounted
for nearly one in every four
deaths globally due to cer-
vical cancer.
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Fighting cancer

Along with vaccination, screening must

be done to detect early signs of HPV

ndia has taken up the fight against cervical

cancer in earnest with the Central govern-

ment announcing that it will roll out vaccina-
tion for girls aged between 9 and 14 years through
schools. The decision comes ata critical juncture
with a study in The Lancet published this month
showing that India accounts for the highest num-
ber of cervical cancer cases in Asia, followed by
China. More than 58% of all cases of cervical can-
cer and deaths globally were estimated in Asia
with India accounting for 21% of cases and 23% of
deaths, followed by China (18% and 17%)- Cervical
cancer isa preventable and treatable cancer. Itis
caused by infection with the human papillomavi—
rus (HPV) and there are vaccines which protect
against carcinogenic HPV. With more than
6,00,000 women diagnosed with cervical cancer
worldwide in 2020, the world Health Organiza-
tion laid down several guidelines that countries
need to follow to eliminate it as a public health
problem. According to the International Agency
for Research on cancer, the WHO has speciﬁed
that countries must reach and maintain an inci-
dence rate of fewer than 4 new cases of cervical
cancer per 1,00,000 women a year. To achieve
that goal, itis necessary that 90% of girls will have
to be fully vaccinated with the HPV vaccine by
the age of 15.

To that end, the government’s intent to intro-
duce the HPV vaccine in the Universal Immunisa-
tion Programme (UIP)isa welcome move. India’s
immunisation network, as was evident during
COVID-19, has worked well, and diseases such as
polio and maternal and neonatal tetanus have
been eliminated. The UIP is one of the largest pu-
blic health programmes targeting over 2 crore
newborns and 2 crore pregnant women annually,
and offers free vaccines for atleast 12 diseases. To
battle cervical cancer, Indiais expected to roll out
the indigenously developed Cervavac vaccine by
mid-2023. It has received the Drugs Controller
General of India’s approval and has been cleared
by the National Technical Advisory Group for Im-
munisation for use in the UIP programme. The
vaccination will be provided primarily through
schools, but importantly the government has
clarified that girls who do not go to school will be
reached through community outreach and mo-
bile teams. This is a vital step because studies
show that there is a link between cervical cancer
incidence and human development index values,
with progressively lower rates observed as HDI
rises. Together with vaccination, screening pro-
grammes must be conducted to detect early signs
of the disease tO allow time for treatment.
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Early can i
y cancer detection-the statesman, 24t Decm., 2022

Early cancer detection:
Experts have found out the
impact of epigenetics for
early detection and treat-
ment of cancer. In 1980, the
first changes in DNA related
toa chemical modification
called methylation were dis-
covered. This was followed
by the discovery in the mid-
1990s of the first tumor sup-
pressor genes inactivated by
these modifications of the
genetic material. In 2000s,
the researchers saw the first
use of these altered marks as
a biomarker of cancer dis-
ease, as well as the first uses
of drugs against them. The
first chemical modifications
were detected in proteins
called histones, where DNA
wraps around them like a
pearl necklace. SNS
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India’s bid to beat cervical cancer

Why is cervical cancer taking so many lives in the country? What is the importance of the HPV vaccine in preventing and curing the disease? Why is the

Universal Immunisation Programme being roped in for vaccination?

EXPLAINER

Sudipta Datta

The story so far:

he government has announced
T that it will roll out vaccines for the

prevention of cervical cancer to
girls aged between 9 and 14 years through
schools. The National Technical Advisory
Group for Immunisation (NTAGI) had re-
commended the introduction of the Hu-
man Papillomavirus (HPV) vaccine in the
Universal Inmunisation Programme (UIP).
The UIP is one of the largest public health
programmes which offers free vaccines for
at least 12 diseases, and has successfully
eradicated diseases like polio and mater-
nal and neonatal tetanus.

Why is it important to launch the HPV
vaccine?

Cervical cancer is preventable and curable
if it is detected early and managed effec-
tively. It is the second most common can-
cer in women in India, and the cause of a
large number of deaths annually. It is
caused by infection with the human papil-
lomavirus, and there are vaccines to pro-
tect against cancerous HPV. A recent study
in The Lancet shows that more than 58% of
all cases of cervical cancer and deaths glo-
bally were estimated in Asia with India ac-
counting for 21% of cases and 23% of
deaths, followed by China (18% and 17%).
According to the paper, globally, there
were an estimated 6,04,127 cervical cancer
cases in 2020, with an incidence rate of
13.3 new cases per 1,00,000 women a
year. In India, the incidence rate is 18 per
1,00,000 women. The WHO has specified
that countries must maintain an incidence
rate of fewer than 4 new cases per
1,00,000 women a year by 2030. To
achieve that goal, one of the most impor-
tant things required is that 90% of girls will
have to be vaccinated with the HPV vac-
cine by the age of 15.

When will it berolled out?
The indigenous HPV vaccine, called CER-

Worrying trend: Studies indicate that the incidence of cervical cancer is inversely proportional to the human development index of countries. ISTOCkPHOTO

VAVAC, is likely to be rolled out by
mid-2023. The vaccine has got the appro-
val of the Drugs Controller General of In-
dia and was cleared by the governmentad-
visory panel, NTAGI, for use in the UIP
programme. A one-time catch-up vaccine
will be given to 9-14 year old adolescent
girls, before it is introduced at nine years.
States and Union Territories have been
asked to issue directives to appropriate
authorities for organising HPV vaccination
centres in schools.

‘What happens to girls who don’t go to
school?

The government has clarified that girls
who do not attend schools will be given
the vaccines by community outreach and
mobile health teams. Together with vacci-
nation, screening programmes need to be
conducted regularly to detect early signs

of the disease that will allow time for treat-
ment. The Ayushman Bharat Health and
Wellness centres, announced in 2018, are
already screening for common cancers
like oral, breast and cervical, with over 5
crore women being screened for cervical
cancer till November 2022. Screening has
to be increased exponentially, say doctors.

‘What are the challenges?

According to The Lancet study, the burden
of cervical cancer remains high in Asia and
Africa. The study identified substantial ge-
ographical and socioeconomic inequali-
ties in cervical cancer globally, with a clear
gradient of increasing rates for countries
with lower levels of human development.
In 2022, India ranked 132 out of 191 coun-
tries on the Human Development Index.
However, health experts say the fact that
India’s fertility rate is declining due to a va-

riety of factors, including improved liter-
ary rate, increase in the age of marriage
and so forth, should prompt everyone in
the ecosystem, from the government, doc-
tors to ground level health workers to
launch campaigns on cervical cancer
awareness, push vaccinations and screen-
ing for all girls.

What lies ahead?

Once the vaccine is launched through the
UIP, which is a well-oiled network in India,
it should reach the maximum number of
the targeted population. The surveillance
systems and infrastructure used for CO-
VID-19 vaccinations may also be custo-
mised to improve HPV vaccination, moni-
tor  national  cervical  screening
programmes and improve health system
capacity to deliver more efficient preven-
tive services, says The Lancet study.

THE GIST
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Cervical cancer is caused by
infection with the human
papillomavirus and India
accounts for 21% of cases and
23% of deaths occurring in the
world.

v

To tackle this, the govemment
announced the rollout of
vaccines for girls aged between
9and 14 years through schools.
Girls who do not attend
schools will be given the
vaccines by community
outreach and mobile health
teams.

v

The indigenous HPV vaccine,
called CERVAVAC, has been
cleared by the DGCl and is
likely to berolled out by
mid-2023. It will be issued
through the Universal
Immunisation Programme-
one of the largest public health
programmes which offers free
vaccines for at least 12
diseases.
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