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SCIENTISTS AS AN INVENTOR

Patenting defines a scientist as an inventor

As a currency or visiting card, patents add credibi lity to
scientist as an inventor

Patenting provides an inventor opportunities to tra nslate
science into useful products or processes

Patenting has created incredible wealth to scientis ts — notable
Inventors in academia (C. Djerrasi, Bruce Merrifiel  d, Boyer,
G.W. Whitesides, Langer, H.C.Brown , J.P.Kennedy )

The quantity and quality of patents define the “Inn ovation
guotent” of an individual, organization or even a n ation




OBJECTIVE OF A PATENT

Provide incentive to inventor to disclose his/her f Indings for the
long term benefit of society rather than an attempt to profit from
the invention in secret

A patent is a legal covenant between the “state”an  d the
“Inventor”

The patent gives the owner only a “right to exclude others from

practicing the invention”, not a right to “practice the invention”.
Freedom to practice is not implied in grant of apa  tent

The framing of US Patent Laws in 1870 was a landmar k event,
providing extraordinary stimuli to science and tech nology and
heralding the “industrial revolution” and the epoch making
discoveries of the twentieth century




EARLY PATENT SYSTEMS

» First patent (20 year) granted to Galileo by the Do  ge of Venice
on a “Lift irrigation mechanism for raising water t o fields”

* Enshrined in the U.S. Constitution, Article 1, Sect  ion 8 (July 4,
1776) and converted to an Act of US Congressin 179 O

e The first US Patent, July 31, 1790 to Samuel Hopkin s on an
“Improved method for making potash from wood ashes for use
In soad making”, signed by George Washington, Edmun d
Randolph and Thomas Jefferson




WHY WERE PATENTS CREATED?

Patents are an instrument to project intellectual p roperty

Origin of patents shares an interesting history wit h the origins
of chemistry

The early Alchemists were driven by a desire to con  vert base
metals to gold! However, everyone kept their “know ledge”
secret

Isaac Newton was the most prolific Alchemist; His prodigous
efforts (never successful) made him experiment with chemical
substances and conversions. However, almost all hi S
laboratory records were never made public or publis hed




WHY WERE PATENTS CREATED?

 However, Isaac Newton kept meticulous notes in his own
handwriting. Much of this were made public several years after
his death, exposing the ingenuity of Newton

» Efforts of Alchemists were always held confidential . So while
Physics and Mathematics progressed, chemistry was p erceived
as a mysterious, secretive science till Michael Far  aday dispelled
this notion

Lesson : Undue secrecy and confidentiality hinders the
progress of science. Public disclosure serves
the cause of progress of science




HISTORY OF INDIAN PATENT REGULATIONS
(SOURCE : PATENT OFFICE, GOVERNMENT OF INDIA)

History of Indian Patent Regulations

The Act VI of 1856 protecting inventions. Fram
used the British Patent Law of 1852

Modified Act XV
The Patents and Designs Protection Act
The Protection of Inventions Act

The Inventions and Design Act

The Indian Patents and Design Act
The Patents Act (Act 39 of 1970)

The Patent Rules of 1972

The Patents (Amendment) Act of 1999
The Patents (Amendment) Act of 2002




INDIAN PATENT LAWS AND ITS IMPACT ON
GROWTH OF PHARMA INDUSTRY

Indian Patent Act 1911

Indian Patent Act 1970

Indian Patent Act 2005

Modeled after US and UK Pate nt
Laws: Indian Patent Office
established

Abolished “product” patents in
health and food sector. Process
patents valid for seven years. Legal
right and freedom to manufacture
and market within India any drug
available internationally ; Domestic
pharma industry flourishes through
“reverse engineering”

India harmonizes its laws with that
of the world; WTO- TRIPS compliant;
Domestic drug industry ramps up
discovery research and “non-
Infringing” routes to generics




INVENTION AND INNOVATION

An Invention is an idea that can solve a practical problem
a new way, while innovation is the action needed to put it
Into practice

The greater the scientific knowledge of the inventor, the
greater is his or her range of potential inventions

Innovation may take place centuries after the invention

because the knowledge was not in the right place, the
materials and processes were lacking or because there was
no big reward

Predicting the future of invention/innovation is importan
bit it is rarely correct




PATENTS AS TOOLS FOR INNOVATION
MANAGEMENT

Create wealth out of intellectual property
Create value to customer

— Create patent estates
Provide secure technology transfer

— Minimize probability of infringement

— Open global markets

Competitive assessment




S.S. BHATNAGAR, FRS : SETTING THE EXAMPLE

One of the doyens of Indian science and technology and
founder of CSIR

Recognized for his fundamental scientific contribut lons to the
physical chemistry of emulsions, colloid chemistry and
magnetochemistry (1924-1940)

Elected Fellow of the Royal Society at the age of 4 9 (1943)
An inventor extraordinary

*Built a magnetic balance which was marketed by M/s. Adam
Hilger & Co., London (1928)

*Congealing of drilling mud by saline water — a probl em faced
by M/s. Steel Brothers & Co., London. Bhatnagar un  derstood
this as the flocculating action on colloids by elec trolytes and

solved the problem by addition of an Indian gum




RS . S. BHATNAGAR, FRS : SETTING THE EXAMPLE

Pleased with the solution, M/s. Steel Brothers made an
endowment of Rs. 1,50,000/- to Dr. Bhatnagar, to set up a
Department of Petroleum Research at the Punjab Univ  ersity,
Lahore

The department undertook research on increasing fla me height of
kerosene, de-odorization of waxes and utilization o f byproducts
from mineral oil industry

The first collaborative research with industry for a period of ten
years!

Bhatnagar refused personal monetary benefit

Lesson : There is no disconnect between excellenc 2
In science and application of science. They are, b  ut,
two sides of the same coin

Lesson : Innovative solutions to practical problem S
requires deep understanding of the underlying scien ce.
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EARLY LESSONS IN PATENTS :
UNIVERSITY OF AKRON (1972-73)

» A course (1 semester) on “Patenting for chemists” b y Professor
J.P. Kennedy (JPK)

Professor Kennedy came to academia after a distingu  ished

Industrial career of over 20 years at Exxon Researc  h and
Engineering

JPK (80 years) obtained his 100 ™ US Patent in 2009

Lesson . Excellence in science and applicationsar e
not mutually exclusive




Mere exploration without exploitation of

knowledge is sterile. In an environment

where research is predominantly publicly
funded, this situation leads to loss of

credibility amongst stakeholders



THE POWER OF A COMPELLING VISION

* Dr. R.A. Mashelkar, Director, NCL articulates a vis ion — “patent,
publish and flourish” (1990)

 NCL takes the lead, US Patent 5, 266, 659 filed 5 M ay 1992,
granted 30 November 1993

 Dr. Mashelkar, takes this initiative across CSIR as a DG, CSIR

(1995-2000), making CSIR a leading generator of IP amongs t
Institutions / industries in India

Lesson : Articulating a vision is the true mark of
leader; vision works magic




EARLY YEARS AT NCL : THRILL OF PATENTING
(1989-1994)

To obtain a US Patent was an event of life time

Celebrated by the laboratory, a new respectability amongst
peers

Freedom decide whether patent or not; no structured
processes, no one to ask questions! No one to stan din
judgement!

Read all prior art patents; wrote every line and st  ruggled with
framing the claims; argued with the patent examiner — each one
a new experience

To invent was considered worthwhile

Lesson : You learn best when there are no teachers
or structures




United States Patent 9

Sivaram et al. [45)

EARLY YEARS AT NCL : THE THRILL OF PATENTING

A

US005288838A
[11] Patent Number:

Date of Patent:

[54]

(731

PREPARATION OF POLYCARBONATES

WITH BIOXYANION CATALYST OTHER PUBLICATIONS

Webster et al. JACS, 105, (1983), 5706.

Primary Examiner—Harold D. Anderson
Maharashtra; Ishwar S. Bhardwaj; Artorney, Agent, or Firm—Abelman Frayne & Sch
Sheo Satish, both of Gujarat, all of 57 ABSTRACT

India R . .
The invention discloses an improved process for
i ] arbons

Inventors: Swaminathan Sivaram; Jagdish C.
Sehra; Venkat S. Iyer, all of

Research, New Delhi, India
Appl. No.: 865,951
Filed: Apr. 9, 1992
Int, C1.5

quaternary ammonium bioxyanions having the g
formula:

C08G 64/30

Field of Search 528/199, 198, 196

+1
US. Cl cciccnnncncrennsinens 528/199; 528/196; ‘|‘1
528/198 Rz—ll“l—lh HX1—!

R3
References Cited

U.S. PATENT DOCUMENTS
3,442,854 5/1969 Curtius etal. .......ccevvrereeeee, 5287199
FOREIGN PATENT DOCUMENTS
1110736 4/1968 - United Kingdom .

group or a mixture thereof and ‘R’ represents alk
aryl.

11 Claims, 1 Drawing Sheet

Over twenty five US patents in the broad

area of polycondensation chemistry

Over 10 million dollars of income

through patent licensing fee, royalties,

research and consulting fee to NCL

preparation of aryl polycarbonates. The process
volves reacting aryl carbonate and dihydric phend
the melt phase with a catalyst belonging to the clag

Wherein ‘X’ represents a carboxylate or a pheng

The Beginning

This patent led to over
ten years of very
productive and
exciting research in the
area of polycarbonates,
resulting in several
PhD thesis,
publications and
iIndustrial partnership
with GE plastics. This
also established the
principle of “organic
catalysis” for polymer
synthesis




United States Patent 9
Bhaskaran et al.

O

1) Patent Number: 5,266,702
[451 Date of Patent: Nov. 30, 1993

[54] 1,3-OXAZOLINE COMPOUNDS USEFUL AS
ANIONIC INITIATORS SUITABLE FOR
POLYMERIZATION OF VINYL POLYMERS

[75] Inventors: Durairaj Bhaskaran; Pradeep K.

Dhal; Sanjay P, Kashikar;
Ratnaprabha S. Khisti; Babanrao M.
Shinde; Swaminathan Sivaram, all of
Maharashtra, India

Assignee:  Council of Scientific & Industrial
Research, New Delhi, India

Appl. No.: 585,683

Filed: Sep. 19, 1990

Int. CL ... COTD 263/32

us. a 548/235; 546/145;
558/443; 560/105

Field of Search .. - 548/235

References Cited
U.S. PATENT DOCUMENTS

4,391,814 7/1983 VOrbruggen .......oo..... 548/239
4,574,157 3/1986 Homann 548/239

Primary Examiner—C. Warren Tvy

Assistant Examiner—James H. Turnipseed

Attorney, Agent, or Firm—Ladas & Parry
57 ABSTRACT
Disclosed are reactive anionic initiators of the general
formula [ArCHR R:N(R3R«RsRg] wherein Ar=phe-
nyl, substituted phenyl, or a heterocyclic compound,
=Ry=H, ester, cyano, alkyl, aryl, 1,3-oxazoline,
N,N-dimethyl amide and other similar alpha activating
groups, or combination of them, or one of Rj or Ry
together with Ar, where Ar is a phenyl or substituted
phenyl, is a nitrogen atom containing heterocyclic com-
pound and the other being a nitrile group, R3, R4, Rs
and Rg may be same or different and represent substi-
tuted alkyl, cycloalkyl, arylalkyl or aryl or to of the R,
R4, Rsand Rg together with nitrogen atom form a het-
erocycle with the condition that the sum of all carbon
atoms of all R3, R4, Rs and Reis from 12 to 50 and no
more than one of the R3, R4, Rsand Rgis an aryl deriva-
tive. The initiators which are in the form of solids or
liquids are insoluble and can be incorporated which
enable the synthesis of a wide range of polymers with
functional groups. These initiators are useful for patv-
merizing very reactive vinyl monomers such as niti
bearing vinyl compounds.

4 Claims, No Drawings

5,266,702

toluene/methanol) was added. The reaction mixture
was stirred for # hour at room temperature and the
temperature was slowly raised to +50° C. and main-
tained for 3 hours at that temperature. Appearance of &
deep red coloured solution in indicative of the carban-
ion formation. The reaction mixture was coaled to
room temperature, the salvent was evaporated under
vacuum and the product was dried at +40° C. under
vacuum. The carbanion salt (tetra-n-butyl ammonium-
N-bx 2. dihyd: inoline obtained is a
deep red coloured oily residue.

The main advantages of the present invention are:

a) The initiators can be prepared over a temperature
range of +50° C. to +90° C.

b) The initiators which are in the form of solids or
liquids are isolable and can be conveniently stored at
ambient temperature. The initiators can also be pre-
pared in two phase systems containing of an organic and
an aqueous phase.

) They are free from metal ions.

d) Several types of functional groups can be incorpo- 2

rated by using a range of readily available organic com-
pounds as starting materials, These enable the synthesis
of a wide range of palymers with functional groups

&) It is possible to vary the reactivity of the initiators
over a wide range by the appropriate choice of substitu-
ents in the starting material

wherein R is hydrogen and R: is selected from the
group consisting of hydrogen, COOC2Hs;, cyano, alkyl,
aryl or 1,3 oxazoline and R3, R4, Rsand Rg may be the
same or different and are each hydrocarbyl of 3 to 16
carbon atoms, with the conditions that the sum of all
carbon atoms of R3, R4, Rs and Rgis from 12 to 50 and
that no more than one of R3, R4, Rsand Rg is an aryl
derivative.

2. An initiator as claimed in claim 1 which is a carban-
ion salt: tetra-n-butyl ammonium 2-benzyl 1,3-0xazo-
line.

3. A reactive anion initiator of the formula

N
Z ° )—CR!R: NS(R3R4RsRe)

wherein Ry is hydrogen and Rzis hydrogen, aryl ora 1,3
oxazoline group and R, Ry, Rs and Re may be the same
or different and are each hydrocarbyl of 3 to 16 carbon
atoms with the conditions that the sum of all carbon
atoms of all R3, R4, Rsand Rgis from 12 to 50 and that
no more than one of R3, Rs, Rsand Rgis an aryl group.

4. An initiator as claimed in claim 3 which is a carban-
ion sait: tetra-n-butyl ammonium 2-methyl-1,3-oxazo-
fine- e e e

The first Composition of Matter .

Patent from NCL Macromolecules,24(6), 1697

(1991)




EARLY YEARS AT NCL : THE THRILL OF PATENTING

BN

[11] Patent Number: 5,266,659
[45] Date of Patent:  Nov. 30, 1993

United States Patent 19

Sivaram et al.

[54) SOLID STATE PROCESS FOR THE
PREPARATION OF HIGH MOLECULAR
WEIGHT POLY(ARYLCARBONATE)S FROM
AMORPHOUS OLIGOMER

[75] Inventors: Swaminathan Sivaram; Jagdish C.
Sehra; Venkat S. Iyer; Koyalagunta
Ravindranath, all of Pune, India

[73] Assignee: Council of Scientific & Industrial
Research, New Delhi, India

[21] Appl. No.: 878,932

FOREIGN PATENT DOCUMENTS
52-109591 9/1977 Japan
5598224 7/1980 Japan .

[58] Field of Search .

[56)
U.S. PATENT
4,107,143 8/1978 Ina

ta et al.
4,452,968 6/1984 Bolon et al 6 Claims, No Drawings

Published in Macromolecules,
26, 1186 (1993)

Genesis of CSIR ‘s IP Policy 1996

“The history of CSIR’s recent patent
successes has origins in the patent filed on
May 5, 1992 by S.Sivaram et al of National
Chemical Laboratory , Pune (US Pat
5,266,659 dated 30 November 1993) with
the assignee as CSIR. This was followed by
what was to be a milestone in Indian
patenting history , when GE showed
Immense interest in the work pertaining to
the NCL patent ”

Current Science, 85, p.571, 10 September 2003




Power of Exemplary Claim : The case of Solid State
Polymerization of Polycarbonates

PCT WO 9007 536 , July 12 , 1990 to Asahi Chemicals

156

CLAIMS

1. A porous, crystallized, aromatic polycarbonate 5 Lesson
prepolymer comprising recurring aromatic carbonate units . Understand the
and terminal hydroxyl and aryl carbonate groups, wherein p0wer/ drafting of
the molar ratio of the terminal hydroxyl groups to the exemplary ClaimS;
terminal aryl carbonate groups is from 5/95 to 95/5, and We” drafted
having a number average molecular weight of from 1,000 to exemplary S

15,000, a specific surface area of at least 0.2 mzlg and a giVe yOU the
crystallinity of at least 5 %. : . - powel‘ to effeCtlvely
exclude others

2. A prepolymer according to claim 1, wherein the

specific surface area of the prepolymer is at least

0.5 m2/g.




METAL CATALYZED OLEFIN POLYMERIZATION

AUNDESREPURLIE DEUTSCHLAND

14

DEUTSCHES PATENTANT

PATENTSCHRIFT

M 973 626

D P

Boeil, Oberhasen {Khid), Dr. Erhard Fiolekemp Disseldod,
und Dr. Heire Mestin, MilbrimBuhs
wweoion

Dr. D e h. Karl Eegler. MilheinRuhr

Vestahron zar Horstelhng von sochmolekulemen Pubyathylnas

DE 973626
Nov 18, 1953

: &;
i+

-

| (CRYSTALLINE HIGH POLYMERS OF o-OLEFINS
4 Sir:

No crvstalline polymers of olefinic hydrocarbons

dcontaining asymmetric carbon atoms in  the

principal chain of the macromolecules have been
ported. Such a lack of crystallinity has been
plained by considering such polymers as copoly-
ers of two types of random distributed monomeric

qunits, differing only in the configuration of their

18y mmetne group.

G.Natta
JACS 77, 1708, 1955
( March 20, 1955)
















Example: THPE, GE Plastics/ Excel

THPE: 1,1,1-tris-(4-hydroxyphenyl) ethane

THPE is used as a branching agent in
polycarbonates. The branching agents employed
are tri-functional or higher molecules which can
incorporate within a linear aromatic carbonate
polymer chain and have a functional group left for
further reaction which provides the branched
molecule. Various branching agents have been

utilized in polycarbonate to prepare a branched - pe
polycarbonate. One of them is compound 1,1,1- NCL developed a non'mf”ngmg’

tris-(4-hydroxyphenyl)ethane. The utilities for patented process for making
these branched polycarbonates include film, THPE. NCL also developed a
fibers, sheets, tubes, rods and in particular blow I f for THPE i
molding applications such as bottles and various to _ manu aCturer_ or _ In
containers. India for GE Plastics. Till then,
THPE was produced by a single
manufacturer in the world who
could charge monopolistic

prices.
















First example of licensing from CSIR







Lesson : Integrate patent literature into the lite  rature
of science; Encourage patent citations in thesis;

Encourage students to write patents




Traditional image

Solitary scientist
withdrawn from the
world, working in
Isolation within the
confines of his
laboratory












At the end of the day, every scientist has this
yearning for having been useful



Prizes and Attribution?



THANK YOU




