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From Chemistry to Democracy
The Story of India’s Indelible Ink

he ysar-is 1850. India, 2

fiedgling. democracy, gra-
pples with the challenge of
ensunng free and feir clections.
One major_concem looms large
praventing fraudulent voting.
Tradifional meﬂ‘lods of identi-
fication  prove inadequate,
opening fhe door: manipulation
and electoral fraud In this
climate of uno_eﬂ’a_lnty the
Counsil of Secientlfic and
Industrial  Research (CSIR)
stops up, tacked with finding a
scientific solution to safeguard
the democratic progess,

At the National . Physical
Laboratory (& constituent
laboratory ot CSIR) In New
Delhi, the Ink Development Unit
(DL} led by Dr Salimuzzaman
Siddiqui, initially manufacturas
postal stamping ink and printing
inks 1IDU supplies about 6.8 tons
of stamping ink to Posts and
Telegraphs in the year 1948
Later, the Chemistry Division is
sel up al NPL with dedicated
scientists |ike Dr. M L Goel, Dr. B
G Mathur, Dr. V.D. Puri, end
several other young chemists
By the year 1951, this team
develops and manufactures
indelible ink, a mark that proudly

breakthrough - @

proclaims a citizon's parfici
in the electoral process. ‘while
simulianeously preventing any
attempts at double voting. The
scienfists delve into research,
axperlm@hﬂ_[)_'@

with  various

Fm thb first two general
elections, he Ink Development
Unit &t CSIR-NPL manufactured
and supplied about 3 lakh litres
ol indelible Ink, each time, to the
Election Commission of India.

Before the 1962 general
alagone, the know-how and the
ink"formula was transferred to
IMysore Paints & Varmish Lid
(MPVL), a public undertaking

MPVLhas since baen supplying

the Ink far every election

Thelr efforts culminate in a
unigue
concoclion based on  silve
nitrate. This ingenious solution,
upan contact with the skin and
exposure 1o ullraviolet light,
leaves a stubborn stain, a deep
purple mark that refuses to be
washad away,
symbol of democratic parti-
cipation, a badge of honour wain

on the left forefinger of every
voter.

The success of the indelible
ink is immediate and resounding.
News of this innovative solution
travels beyond India's borders,
g the attention of other
nations grappling with similar
challenges.

Soon, MPVL ramped up
production, and lakhs of 10 mi

‘vials are dispatehed to over 35

countries around the ‘world.
From Canada to Ghana, from
Mongolia to South Africa, the
indelible  ink begcomes a
universal symbol of free and fair
slections, a testament to Indian
scientific inganuity
Subsequently,

formulation 1
faster, staar
range jof sdarents and slay
sufficiently longer. Years turn inte
del.aliea, and the indelible ink
farmula remains largely
unchangeid @ festament to iis

RGD IN INDIA

It becomes a

Government of India
National Technical Research

Organisation

RECRUITMENT NOTICE

Applications are invited for engagement of Consultants Doctor
[General Physician (MD), Gynaocologist & Dentist] &
Physiotherapist in National Technical Research Crganisation
(NTRO) purely on contracl basls
2. The desirous applicants are requesled lo visil the websile
https:/intro.gov.in for lhe delailed recruitment notice which
conlaing category of position, eligibilily criteria, educational
qualification, requisite experience/skill sel, value of contract ete,
The candidates fulfilling eligibllity criteria are required to forward
their Bio-data in the prescribed proforma. Applications
submitted through any other mode will NOT be accepted.
3. Last date for receipt of application is 46 days after
publishing of advertisoment in Employment News. Change,
ifany, in the registration schedule would be notified/ updated in
he websile
| CBC §8102/11/0001/24256
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UNLOCKED

affectiveness and the foresight
of its creators,
Exploring Other Areas of
Application

Researchers at CSIR-NPL
envision a future where this
technology extends  beyond
alections, offering solutions in

diverse fields. The feam
explores the potential  of
luminescent inks in  anti-

counterfelling measures, mar-
king valuabla goods and
documents with an  Invisible
signature that only reveals itself
under UV light This could be a
game-changer in combating the
trade af counterfeit
pharmaceuticals, electronics,
and luxury goods, protecting
both consumers and
businesses. The invisible ink, for
example, while invisible in day
light, emits a vibrant red colour
under a 265 nm ultraviolet light

Further, researchers delve inte
the medical applications of these
specialised Inks. The tleam
explores the possibility of using
blocompatible luminescent dyes
for advanced medical diagnos-
fics Imagine a scenario where
the ink, injected into the bleod-
stream, could luminate specific
cells or tissues under UV light,
aiding In early disease detection
and targeted drug delivery.

The potential extends even
further, Into the realm of
forensics. Invisible ink could be
used to mark crime scene

INTERVIEW

Q: How did the 1962 olections
influsnce the research and production

of the indelible ink?

A: The 1962 elections underscored the
cal need lor an Indelible ink that not s
J resisted removal bul also dried §
salt-based
were initially explored, Lhe
dopted a water-based
 10:25% silver nitrate,
pigments fo impart
coloration upon
lation effectively addressed the

While various

EXPOSUre

Prof. Venu 6op=l
Achanta
Director, CSIR-NPL

challenges Mefnﬁﬁ&d«dlﬁh_ the earlier elections and has since

‘served as the foun
Q: Without revea
describe the gene
indelible ink so effectiv
A: Extensive research
between 1949 and 1851
concentralion of silver 3
responsiveness, Subseque
were rigorously evaluated an
esiablished efficacy and safe
with human skin has been

using the near original fcrlnu%gﬁéﬁ

1350

Ily 'fraalures cl currency |1olas stamp
ur!a Tllest- bpeolahwd pbgmenls exhibil

uent refinementa.

- ﬂnﬁi'y information, could you

roperties that make the

ment efforts, padicularly
corporation of a higher

fo modify the formulation
rrejected to maintain the

'pmwldlng all addlioual 'léyer'
‘exploring the dcyslopm

under specific fight eonditions

'_}aewulv Further research is

hln inks, detectable only
g highly specialised

applications Tor d:'inl._ll_'n;l_'ll‘. !__l__!rl t%@;__r,-rﬁﬂ'p}__&l_lﬂl!genlh satlon,

evidence, ensuring its authent-
vity, and preventing tampering It

could also be utlised for e
discreetly marking and tracking
stalen property, alding in it

recovery. Almost on the edge of
the sclence fiction, the
integration of the nk with
blometric systerns could create a
multi-layered  authentication
process for different security
applications, The possibility of
ncorporating microchips or QR
codes within the ink itself paves
the way for a fulure where a
single drop could hold a wealth
of information, further enhancing
the security

Meanwhile, the original
ndelible ink continues its global
Journey, adapting to the specific
needs of different nations. In
some countries, it Is applied with
a brush, while in others, it is
dispensed through nozdes. The
nk's formula is also tweaked to
cater to wvarying climatic

conditions, gnsuring its
affectiveness in humid or arid
anvironmants,

The Jmlrnw of the indelible
ink, from its humble beginnings
to ts high-tech evolution, Is a
story of science serving society,
ot Innovation sateguarding
demogracy. [Lis a lestament to
the dedication of scientists who
work lirelgssly behind  the
scenes, their efforts often
unseen but  thelr Iimpact
undeniable. As long as
elections are held, the indelible
ink will continue to play ils
erucial role, ensuring that every
vote counts, and every voice is
heard, It is a mark not just on
the finger, but on the very fabric
of democracy.

Contributed by: Science
Media Communication Cell
(SMCC), CSIR-NIScPR, New
Delhi.
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