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

he year is 1950. India. a
fledgling democracy, gra-
PPles with the challenge of
ensuring free and fair elections.
One major concern looms large:
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proclaims a citizen's participation
in the electoral process while
simultaneously preventing any
attempts at double voling. The
scientists delvé into research

prew_enting fraudulent voting. experimenting with various
Tra-l:l_ltlﬂnal methods of identi- chemical compositions,
fication prove inadequate, searching for the perfect
opening the door to manipulation formula,

on the left forefinger of every
W‘ﬁé success of the indel_rtrle
ink is immediate and resnund:r_TEl'-
News of this innovative solution
travels beyond India'’s borders,
attracting the attention of ntr_ler
nations grappling with similar
challenges.

Soon, MPVL ramped Uup
production, and lakhs of 10 mi
vials are dispatched o over 33
countries around the world.
From Canada to Ghana, from
Mongolia to South Africa, the
indelible ink becomes a
universal symbol of free and fair
elections, a testament to Indian
scientific ingenuity.

Subsequently, several
attempts are to improve the
formulation to make the ink dry
faster, stay resistant lo wide
range of solvents, and siay
sufficiently longer. Years turn into
decades, and the indelible ink
formula remains largely
unchanged, a testament to ils
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0: How did the 1962 elections
influence the research and production
of the indelible ink?

A: The 1962 eleclions underscored the =
critical need for an indelible ink that not :
only resisted removal but also dried [ §
guickly. While various salt-based
farmulations were initially explored, ths o .

mposition adopted a water-base L
:;IE:.:ti?i cFr;rT'ltain'rng 10-25% silver nitrate, meﬁ:":-r':ﬂﬂ
along with additional pigments to impart o ctor. CSIR-NPL

the characteristic violet coloration upon
exposure to light. This formulation effectively addressed the

challenges identified during the earlier elections and has since
served as the foundation for subsequent refinements.

Q: Without revealing proprietary information, could you
describe the general chemical properties that make the
indelible ink so effective?

A: Extensive research and development efforts, particularly
between 1949 and 1951, led to the incorporalion of a higher
concentration of silver nitrate, enhancing the ink's photo-
responsiveness. Subsequent attempts to modify the formulation
were rigorously evaluated and ultimately rejected to maintain the
established efficacy and safely standards. The ink's interaction
with human skin has been meticulously studied and we are still
using the near original formulation which was developed around

: How does CSIR-NPL cater to the diverse needs of the

international market?
A: The indelible ink developed by CSIR-NPL is currently
exported to 35 countries. To efficiently cater to the diverse needs
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gli;al‘*ﬂ'“;?“'ﬂ:;‘r‘t;m;’_‘ ‘t':: ” ;-rrml:em jf:-:h IE:E- EE:]':;:: 4 | of these international markets, the technology was transferred to
Councll of Scientific and (it at CSIR-NPL manufactured R&D IN INDIA | Mysore Paints through the National Research Development
Industrial Research (CSIR) ang supplied about 3 lakh litres . Corporation (NRDC). CSIR-NPL maintains a role as a technical

the democratic process.
At the National
Laboratory (a

postal stamping ink and printing
inks. IDU supplies about 6.8 tons

Telegraphs in the year 1948
Later, the Chemistry Division is
sel up at NPL with dedicated
scientists like Dr. M L Goel, Dr. B
G Mathur, Dr. V.D. Pur, and
several other young chemists.
By the year 1951, this team
develops and manufactures

steps up, tasked with finding a
scientific solution to safeguard

Physical
constituent
laboratory of CSIR) in New
Delhi, the Ink Development Unit
(IDU), led by Dr. Salimuzzaman
Siddiqui, initially manufactures

of stamping ink to Posts and

of indelible ink, each time, to the
Election Commission of India.

Before the 1962 general
elections, the know-how and the
ink formula was transferred to
Mysore Paints & Vamish Lid.
(MPVL), a public undertaking.
MPVL has since been supplying
the ink for every election.

Their efforts culminate in a
breakthrough - a unigque
concoction based on silver
nitrate. This ingenious solution,
upon contact with the skin and
exposure to ultraviolet light,
leaves a stubborn stain, a deep
purple mark that refuses to be
washed away It becomes a
symbol of democratic parti-
cipation, a badge of hanour worm

indelible ink, a mark that proudly
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RECRUITMENT NOTICE

Applications are invited for engagement of Consultants Doctor
[General Physician (MD), Gynaecologist & Dentist] &
Physlotherapist in National Technical Research Organisalion

{NTRO) purely on contract basis .
2. The desirous applicants are requested lo visit the websile
https:/intro.gov.in for the delailed recruitment notice which
contains category - of position, eligibility criteria, educational
qualification, requisite experience/skill set, value of contract etc.
The candidates fulfilling eligibility criteria are required to forward
their Bio-data in the prescribed proforma. Applications
submitted through any other mode will NOT be accepled,
13. Last date for receipt of application is 45 days after
publishing ~f 21v--tisement in Employment News. Change,
10y theaogust =.on schedule would be notified/ updated in
the websile,
CBC 58102/11/0001/2425
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INNOVATIONS

UNLOCKED

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

Researchers at CSIR-NPL
envision a future where this
technology extends beyond
elections, offering solutions in
diverse fields. The team
explores the potential of
luminescent inks in  anti-
counterfeiting measures, mar-
king valuable goods ' and
documents with an invisible
signature that only reveals itself
under UV light. This could be a
game-changer in combating the
trade of counterfeit
pharmaceuticals, electronics,
and luxury goods, protecting
both CONSUMEers and
businesses. The invisible ink, for
example, while invisible in day
light, emits a vibrant red colour
under a 365 nm ultraviolet light.

Further, researchers delve into
the medical applications of these
specialised inks. The team
explores the possibility of using
blocompalible luminescent dyes
for advanced medical diagnos-
lics. Imagine a scenario where
the ink, injected into the blood-
siream, could flluminate specific
cai!s or lissues under UV Jight
aiding In early disease detection
and largeted drug delivery.

The potential extends even
further, into the realm of
forensics. Invisible ink could be

used to mark crime scene

consultant, providing expertise and support to ensure the
formulation’s adaptability and effectiveness in meeting the
specific requirements of global customers. '

Q: Can you elaborate on the new research and
technologies currently being developed by CSIR-NPL?

A: CSIR-NPL remains at the forefront of innovation, with
ongoing research focusing on the development of advanced
pigments not only for indelible ink applications but also for
enhancing the security features of currency notes, stamp
papers, and passports. These specialised pigments exhibit
unigue properties, such as the ability to emit multiple colours
under different light sources. Far instance, when exposed to UV
or L':llut_a light, these pigments can transition from green to red
pr::md!ng an additional layer of security. Further research ls
exploring the development of invisible inks, detectable only
undé_sr Specific light conditions, offering highly specialised
applications for document and currency authentication.

eyidence. ensuring its authenti-
city, and preventing tampering. It
m_::ulu:l also be utilised for
discreetly marking and tracking
stolen property, aiding in its
recovery. Almost on the edge of
?he science  fiction, the
|r'_|t»3grar.iun of the ink with
biometric systems could create a g
multi-layered authentication
process for different Security

conditions, ensuring its
: Eﬂ&ptiven&sa in humid or arid

environments.,

! The journey of the indelible

mk._ from its humble beginnings

to its high-tech evolution, is a

stun_.rl of science serving society,
‘Nnovation  safeguarding
dernncrac:yr. It is a testament to
the dedication of scientists who

applications. The possitility of Work tire
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ncorporating microchips or QR Scenes theiry ?rEhmd e
codes within the ink itself paves  unse & (e t‘; :E:rts | often
the way for a future where a undeniap| eir impact
single drop could hold a wealth © As long as

_ electi
of information, further enhancing "eclions are held, the indelible

th:l security. :‘nt _"i'-"li“ continue to play its
eanwhile, the i Cial role, ensyr

indelible ink cont; Sl vote counts At Em
: Intinues its glaba| h . 8nd every voice is
joumey, adapling to the specific ,.°2rd- It is a mark not just on

needs of different natigns. In
Some countries, it is applied with
a brush, while in others, it ig
Fhspanseﬁ through nozzles, The
Ink's formula is also tweaked to
caler 1o wvarying climatic

the finger, but on the very fabric
of demum-ar:y.
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