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Critical Areas
The domains in which academic interaction is 
theoretically possible are:

 Industry can support to basic research for 
knowledge creation

 Industry participation in technology development

 Academic can play a vital role in solving specific 
industry problems

 Laboratory utilization by industry

 Continuing education programme



Industry Needs and Expectations-1

 Industry's enduring interest lies in Targeted Development.

 Large scale industry has the resources to invest in new
technology development initiatives, but it often tends to
rely on bought out technologies, generally from the
overseas but also want to collaborate in undertaking Joint
Research Project.

 Industry expect Academic participation in helping minor
technological innovation/ modification aimed at technology
absorption/ implementation. In the case of medium and
small scale industry, the needs are primarily oriented
towards problem solving, with support required in the
areas of design, process improvement and plant and
machinery performance, etc.



Industry Needs and Expectations-2

 This industry segment may also need academic
intervention in reverse engineering where the product
exists and what is sought to be developed is a process to
yield it. There may be some appreciation, specifically in
the case of medium scale industry, of the need for
parallel exploration of a new product line triggering a
focused developmental activity, which might be carried
out in-house or in collaboration with the academia.

 Small scale industry dealing with specific products or
ancillary units acting as feeders to medium or large scale
industry do not generally seem to have development
driven needs. In this case, problem solving may simply
amount to product testing and production enhancement
in terms of quantity and quality.

 The industry expect a wholesome solution.



Academia Aspirations
 For academicians, the primary focus of interest is

invariably a problem that throws up an intellectual
challenge.

 Technology development initiatives which involve
understanding/ exploration of a concept/ phenomenon
and alternative methodologies, etc., related to process and
design improvement are of considerable interest to
academic.

 Academic environments value the autonomy of the
individual researcher and there is a strong preference for
working towards creation of knowledge in specialized
domains. Typically, academic interest in the
multidimensionality of a problem leads to a tendency to
explore a variety of options to arrive at a solution. Such
activity consumes both time and effort and the success is
very uncertain.



MISMATCH BETWEEN 
INDUSTRY AND ACADEMIC-1

 The gap between industry's needs and the academic
community's aspirations is considerably large. There exists a
strong feeling, in the academic circles, that, the academia-
industry interaction is likely to remain confined to
developmental activities with limited exploratory or research-
based content. However, this feeling is not true due to the
fact that many of the development projects require extensive
research work which is extremely interested for the academic.

 Time Constrained:- The industry expects very fast results
while academic are not prepared to fulfill their requirements.

 The industry expect state of art proven and fault less
technology which is extremely difficult to meet in small time.



For academia, technology development amounts
to conceptualization and execution coupled with
validation at the laboratory level. For industry,
the interest lies in translating the laboratory
validated concept into a commercial proposition,
where the most important considerations are
those of economic viability.

MISMATCH BETWEEN 

INDUSTRY AND ACADEMIC-2



Avenues for Future -1

With globalization and new technology coming up daily
the entrepreneurs needs the help of academic in order to
keep pace with the development and face the competitions.
Small and medium sectors, which are going to play a

major role in the in the World Competitiveness require a
constant and amenable support from the academic. This
sector of industry may need technological inputs from the
academia in certain identified areas. What is needed is a
support system to ensure a focused involvement of both
academia and industry.
The academia jointly with industry can conceive of and

take up short-term, small-budget, targeted exploration /
development activity.



 Compulsions of a global market are bound to force
industry in general to look afresh at their R&D efforts.
The Industry cannot set up advanced research
laboratories required for their research work. The
academic can provide such support if the academia could
tilt the focus of basic research towards application.
Research initiatives involving industry personnel
through academic programmes with flexible formats
could serve as the first step in this direction.

 There is a need to create avenues for a close academia and
industry interaction through all the phases of technology
development, starting from conceptualization down to
commercialization.

New Technology incubation centers are essentially
required to be established in Colleges and University.

Avenues for Future-2



How can interaction be achieved ?

License or assignments of patented 
technologies

Collaborative or sponsored research 
agreements for development of new 
technologies

Formation of start-up companies.



Stages for Technology 
development

There are two categories of stages of technology
development one for Advanced Technologies and the
other for bio companies requiring FDA or other
regulatory approval. There can be additional steps in the
commercialization process for bio companies and the

time to commercialization is much different.



ADVANCED TECHNOLOGIES-1 
(includes bio companies not seeking FDA approval) 

1. Proof of Concept
This is the initial stage of commercialization. The development in this
stage involves taking an idea and conducting enough research to prove
that the idea is feasible and can work.

2. Reduction to Practice/Prototype
This stage of development takes the proof of concept and builds a
working model (prototype). If the technology is a process or not a
tangible product, the development involves moving the technology to
the stage a working model or has real world function.

3. Pre-product testing
Pre-product testing involves a series of experiments and modifications
to the prototype to evolve the technology to commercial application.

4. Alpha Testing
Alpha testing is the first step in the commercialization phase of product
development. Alpha testing is the in-house testing phase of the
commercial product.



5. Beta Testing 
This is a critical stage in commercialization in that the company beta 
tests its product with end users. 

6. Pre-commercial Product Sales 
Company is selling beta or noncommercial grade products (beta) to 
customers for testing or for research and development purposes only. 

7. Scale up/Production Design/Manufacturing 
The company is ramping up for commercial production. It might 
involve the scale up of materials, planning the production design or 
actual manufacturing of the product. 

8. Commercial Product Launch and Sales 
A commercial grade product is introduced to the market for sale and 
revenues are generated 

ADVANCED TECHNOLOGIES-2 
(includes bio companies not seeking FDA approval) 



BIOTECH AND LIFE SCIENCES

Companies seeking FDA approval or pursuing clinical
trials should use the above advanced technology stages

1. Proof of Concept
This is the initial stage of commercialization. The development in this
stage involves taking an idea and conducting enough research to
prove that the idea is feasible and can work.

2. Reduction to Practice/Prototype (in vivo experiments)
This stage of development takes the proof of concept and builds a
working model (prototype). If the technology is a process or not a
tangible product, the development involves moving the technology to
the stage a working model or has real world function.

3. Pre-product testing/Animal Testing
Pre-product testing and animal testing involve a series of experiments
and modifications to the prototype to evolve the technology to
commercial application.



4. Phase 1 Clinical Testing
Phase 1 clinical trials are the first step in the commercialization phase
of product development. A Phase 1 clinical trial is the first human
testing for dosing response.

5. Phase II Clinical Testing
Phase II clinical trials involve a larger number of subjects to study
safety and efficacy.

6. Phase III Clinical Trials
This is the final clinical trial before FDA approval. This involves more
subjects.

7. FDA Approval
The company has received FDA approval and is ramping up for
commercial production.

8. Commercial Product Launch and Sales
Introducing the commercial grade product to the market for sale and
revenues are generated.



 A mature technology is a technology that has been in
use for long enough that most of its initial faults and
inherent problems have been removed or reduced by
further development.

One of the key indicators of a mature technology is the
ease of use for both non-experts and professionals.
Another indicator is a reduction in the rate of new
breakthrough advances related to it.

MATURE TECHNOLOGY



TYPES OF TECHNOLOGY

 From a layman'sperspective,the technologicalmaturity canbe
brokendowninto five distincttypes.

1. Bleeding Edge - any technologythat showshigh potentialbut
hasn'tdemonstratedits value or settleddown into any kind of
consensus. Early adoptersmay win big, or may be stuckwith a
whiteelephant.

2. Leading edge - a technology that has proven itself in the
marketplacebut is still new enoughthat it may be difficult to
find knowledgeablepersonnelto implementor supportit.

3. State of the Art - when everyoneagreesthat a particular
technologyis the right solution. Such a technologyis Mature
Technology.

4. Dated - still useful, still sometimes implemented, but a
replacementleadingedgetechnologyis readilyavailable.

5. Obsolete - hasbeensupersededby state-of-the-art technology,
maintainedbut no longerimplemented.



SOME ISSUES FOR 
TECHNOLOGY DEVELOPMENT 

AND TRANSFER

TECHNICAL 

SPECIFICATION

Level of 

Technology

LAB or 

ADVANCED

Or CONCEPT

Economic 

Consideration

1. Cost of Production

2. Stability of Fiscal  

Policy

Environmental

Consideration

ENERGY AUDIT



Environmental Considerations
1. Waste Management

 CONSUMER WASTE MANAGEMENT-RECYCLING 
AND REUSE OR PERMANENT SOLUTION

 PROCESS WASTE-DISPOSAL AND REUSE

 LEVEL OF WASTE PRODUCTION

NO OR MINIMUM USE OF HAZARDOUS 
CHEMICALS

 THE END  PRODUCT MUST BE FREE FROM PHASED 
Out  CHEMICALS SUCH AS LEAD, Cd ETC.

 THE POLLUTION CONTROL  DEVICES ARE TO BE 
PLACED WITH MINIMUM OPERATIONAL COST.



Environmental Considerations

2. GLOBAL ISSUES

GENERATION AND USE OF GREEN 

HOUSE GASES

LEVEL OF DISCHARGE OF GREEN 

HOUSE GASES



ENERGY AUDIT

It is required that energy produced in 

section may used in other section.

Minimum energy consumption in the 

preparation of product/item.

It is regulatory requirement.



Some of the technology developed 
by our department

Biodegradable films

Polymeric plasticizer for PVC

Lead free Thermal stabilizer for PVC

Antifungal agents 

Photo-curable resins



Patents

1. A low costplasticizerfor PVC.

2. LeadFreethermalstabilizerfor PVC.

3. A process for recycling of PET Waste through

ammonolysis.

4. A processfor thermosetBiodegradablefilms.

5. A novel techniquefor manufacturingnano-inorganic

particlesby decomposingphoto-curedfilms.

6. Novel acrylic-terephthalamides monomers for

differentapplications.



Resin for casting of Thermosetting 

biodegradable films-1

Films were casted by using-

ɈResin

ɈMethyl metha acrylate

ɈAcrylic acid

ɈDimethyl aniline

ɈBenzoyl peroxide

Resin was Synthesized by
condensation reaction of
Lactic acid, maleic
anhydride & ethylene
glycol

A Biodegradable Film



BIODEGRADABLE 

FILMS-2

A Biodegradable 

Film

Biodegradable films 

after soil degradation

Biodegradable films after 

soil degradation (growth of 

fungi)



BIODEGRADABLE RUBBER 

SHEETS

Biodegradable Rubber

Biodegradable 

Rubber

After soil 

degradation

Biodegradable Rubber

After fungal 

degradation

Rubber sheets were 

casted  by using Resin 

and latex



PET WASTE

POLYMERIC 

PLASTICIZER 

FOR PVC

(Commercialized)

THERMAL 

STABILIZER 

FOR PVC

UNSATURATED 

POYESTER RESIN

AROMATIC 

AMIDES

THERMALLY STABLE 

POLYMERS
p-phenylene 

diamine

Terephthalic 

acid

p-Xylene 

diamine

Composite



Polymeric plasticizer from 

PET waste

PVC compound prepared using 

polymeric plasticizer

Commercialized technology for Polymeric Plasticizer from PET waste

Technology Transfer Agreement Pilot Plant Commissioned



LEAD FREE THERMAL 

STABLIZER FROM PET WASTE

Aminolysed end products of PET waste with different
amines can be used as thermal stabilizer in PVC resin.

 These organic amides increases the thermal stability of
PVC resin.



Terephthalic dihydrazide generated 

from PET waste its application as 

Antifungal agent

Growth of effect of compound (Terephthalic

Dihydrazide) on growth of A.niger (A) Fungus grown

in blank (B) Fungus grown in presence solvent

(DMSO) (C) Fungus grown in presence of Compound

A B C



High Value Products from PET 

Waste

 Synthesis of acrylic terephthalamide from PET Waste:

1. Aminolysis of PET waste using different amines.

2. Acetylation of aminolysed end-products with
acrylol chloride

 Application of PET Waste in deriving chemicals which
can be used manufacturing of Safety glasses.

 Acrylic Terephthalamides can be used in UV curable
adhesive systems. Their products with other oligomers &
monomers can be used for glass-to-glass bonding & glass
to metal bonding etc.





Nano-Inorganic Particles

Nanoparticles of TiO2 were prepared by the
decomposing UV-cured acrylic films (containing TiO2

particles) at 550oC for 5 hrs.

 The efficiency is very low. 1g of TiO2 nanoparticle can

be obtained by decomposing 1.6 kg of the acrylic film.



TEM of TiO2 Nanoparticles.



Technology transfer



STAGES OF ADOPTION OF 
TECHNOLOGY



STAGES OF ADOPTION OF 

TECHNOLOGY FOR DIFFERENT 

SECTOR
CONSUMER PRODUCTS-INNOVATIONS 

AND EARLY ADOPTION

ENGINEERING PRODUCTS-EARLY 
MAJORITY

PHARMA PRODUCTS- LATE MAJORITY

WASTE MANAGEMENT- LATE MAJORITY

ADVANCED PRODUCTS- LATE MAJORITY 



TECHNOLOGY AND MARKET 

ASSESMENT

Technology

Assessment-

In-depth analysis

in order to minimize

the unseen/

unpredicted

problems.

Technology

Matching-

To meet 

requirements of

the industry.

Market

Research
Partnership 

Development

Patent

Portfolio Analysis 

&

Certification.



AGREEMENT SUPPORT

Technology Transfer Legislation

Technology Transfer Mechanism

ÅLicensed or exclusive transfer

ÅRole of Government Agency, Professional 

Organization etc. 

Finance management

Risk Bearing Capacity



Technology Transfer-Extent of 

involvement of Transferee

1. Small Business       - No support from    

industry

2. Medium Business - Some kind of  support  

from the industry.

3. Large Business  - Every kind of support

from the company



Risk Management

Kind of 

Industry

Risk 

bearing 

Capacity

Risk 

Bearing 

Assistance

Required

Output

Small

Business

Very Low Low Medium-Large

Medium 

Business 

Low Large Large

Large 

Business

Medium Very Large Very Large



Finance Management

TheCompanycanmanagethefinancefrom

Theirown Sources

Financeinstitutions

Technology DevelopmentBoard established

by theGovernmentandwhich canbearthepart

or full risk can work as bridge in industry and

academia.

Sharingof financesby TDB financeinstitutions

andIPO



TECHNOLOGY TRANSFER AND 

MARKETING MANAGEMENT

THE KNOW-HOW TRANSFER IS TO BE
COMPLETED IN THE PHASE MANNER

The first phase involves designing, installation
and commissioning of the machines.

The second phase involves production and sales
of the products.

The technology transferee should provide
essential training and as well initially provide
the technical support for marketing of the
products.



MODEL FOR TECHNOLOGY DEVELOPMENT AND TRANSFER

Scientists From 
Research Lab

Academia from 
Engineering schools

Scientists From 
Research Lab

Forming a Research Group

Marketing 
support

Industry

Technical 
support

Marketing
Technology 

Development Board 
Technology 

management by 
engineers



CONCLUSIONS-1

The industrial R&D in the country should actually be
focused on the phase of technology development where
laboratory models can be scaled up and converted into
commercially viable products/processes.

It is the need of the hour that The Academic and Industry
should work together in development of technology and
advancement in sciences. However it is big challenge to
bring industry and academia on the same platform due to
mismatch in goals and opinion.

The Academic, Scientists, Engineer are complementary to
each other and technology development process can be
enhanced if they conduct research in group.



 It is a big challenge to develop  State of Art economical 
technology which meets exactly  the technical specification 
and still environment friendly.

 The technology up gradation and transfer of technology 
has to be carried out at right time.

 The technology incubation center should be established in 
University, Colleges and research organizations.

 The risk bearing capacity is to be partly borne by 
Technology development Board which can work like a 
bridge among industry and academic

CONCLUSIONS-2



ACKNOWLEDGEMENT 

I WISH TO THANKFULLY ACKNOWLEDGE THE
CONTRIBUTION OF OUR Honorable Vice-chancellor
Prof. S. K. Kak for constant encouragement and the hard
work and dedication shown by following research
scholars:

1. Ms. Priyanka Arora 2. Mr. Krishan Dutt

3. Ms. Manisha 4. Ms. Meenu Teotia 

5. Dr. Shweta Soam 6. Dr. Vandana Yadav 

7. Dr. Swati Singh



Thank you


