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NCL
INNOVATIONS

Solutions from CSIR India

Reminder: NCL's patent document flow and decision points

Researcher IP Group/ NCLI Partners or In-house

/

Patentability assessment

INV number given;

Question: Is it patentable?

v

Invention Disclosure

1 hour mtg with <
researcher |

/

Attractiveness assessment

N

Question: Is it commercially/ strategically
attractive ? Is it worth filing?

Decision informed
along with copies of

Filing decision
assessments

A

NO YES
Discuss other ways to
add value/ exploit; p . y \ . »  Drafting by agent with
Improve tech inputs from inventor

Vetting claims;
Final draft

v

Filing of applications

A

Intimation to scientists < : Intimation to IP Group

© CSIR-NCL, 2023

Note: This should be done only when the
effort is justified by the investment risk
involved?

Example: JHU Tech Ventures

https://ventures.jhu.edu/technology-
transfer/reports-of-invention/

Our Commitment to Service: 2-2-2

JHTV will contact you JHTV will confer with you JHTV will provide a written
within 2 business days regarding your disclosure determination within 2

of receiving your within 2 weeks of receiving months about the
disclosure. your disclosure. commercialization plan.



Classical technology transfer

»Product in use

Problem/
Need <
Technology Key proofs of Prototype/ _ , .
idea/  ———> conceptand ——»| demonstration yHights/ t”T“S/ Comdmetr_mal
Opportunity “do-ability” stage approvais proauction
Solutions
toolkit
Industry
Academia/ R&D

© Venture Center, 2023




The gap: Interests, motivations, expectations, trust

Problem/
Need

N

Solutions
toolkit

%

Technology
idea/
opportunity

Key proofs of Prototype/ | |
_) Concept and _é demOnStration )R|ght3/ tnlaIS/
“do-ability” stage approvails

Inventors >

Gap ("Valley of Death”)

€ Potential opportunity and importance;
Foresight
Alternative investment opportunities
Understanding of risk vs reward
“Not made here”; Lack of champions

© Venture Center, 2023

Commercial _

production

Product in
use

Business >




Outline O VENTIRE

Outline:

s* Walk through the First Look Assessment
*%* Exercise: First Look Assessment for an Invention

4

L/

* Understanding the invention (problem, solution, novelty)

* Understanding potential customer segments & end product

erstanding the value proposition against alternatives for customer segment
Understanding the opportunity

Understanding the risks, uncertainties, competition

Understanding the status/strength of the technology and IP

Understanding what KOLs/experts have to say

* Thinking through path ahead and strategy
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QD VENTURE

Walk through the First Look
Assessment

See Handout and template given to you

© Venture Center, 2024



FLA O VENTURE

Outline:

4

L/

* Cl1. General information

» C2. Inventor’s description of the invention/ technology and related inputs (based
on interview with inventor)

» C3. Case manager’s description of the invention/ technology in a problem-
solution approach and comparison with alternative solutions

* C4. Translation to end-products and assessment of technology

» C5. Inputs from interviews with peer experts/ industry professionals/ potential
customers/ licensees/ KOLs

» C6. Summary assessment and recommendations

¢ o

L/

®

4

L/

®

4

L/

¢ o

L/

®

4

L/

®
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QD VENTURE

Exercise: First Look Assessment for
an Invention

© Venture Center, 2024



Exercise: The “special” tooth brush KD VENTURE




Documents for Toothbrush Example <&VENERE

** Indian patent

** CCAMP’s Technology Brief

© Venture Center, 2024
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Problem, Solution, Novelty

© Venture Center, 2024



Invention

Examples:

-- Zip/ Velcro/ Bundling tie

-- (Science-led) Vaccines, drugs

© Venture Center, 2023
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Example: Need statement

* A way to perform rapid, point-of-care testing for C19 in travelers in order to identify
and restrict movement of C19 carriers.



KD VENTURE

Example: Deep dive

Mapping:
Let us focus on high-volume transport, esp. air travel.

Entry = departure = security =2 boarding = flight --> baggage =2
arrival = Exit

Who is having a need? (Gol or Pune city or travellers) What is the need?
Comparison of alternatives:
Pre-certificates, thermal screening, visible symptoms, rapid test, RT-PCR

Compare for time, cost, false negatives, false positives, stage of
infection



KD VENTURE
Example: Problem definition

There is a need for a 30 min rapid RT-PCR for airport departure
lounges to rule out C19 carriers with 100% accuracy.

Use case: Airports (esp departure lounges?? )
Rapid: 30 min
Key outcome: Zero false negatives (a person who is positive
should not slip through as negative)
Notice assumption of a solution: Only RT-PCR can do it



Exercise 1: Problem definition

A way to do what?

For whom

To achieve what outcome

Currently available ways/
approaches to deal with
the problem

Short comings of current
alternative approaches

Ref: Based on the Need Identification process of the Stanford Biodesign Program



QD VENTURE

Potential Customer Segments and
End-Products

© Venture Center, 2024



Customer offering

Product visualization

Customer offering
will consist of

Features

Price




https://medical.averydennison.com/content/dam/medical/medicalproducts/TDS/tds med-5589h.pdf

TECHNICAL DATA SHEET

MED 5589H
MED 5589H
Hydrocolloid
MED 5589H is a transparent polyurethane —
film containing an advanced and integrated
hydrocolloid formulation. This product’s TECHNICAL DATA SHEET
absorbent adhesive is designed to not break ~ ADHESIVE
down upon saturation, provides a low profile, MED 5589H MED 5589H
assists in creating optimal skin and wound . .
healing conditions and has a high fluid ' ~ CARRIER Hgdrocollmd y
handling capacity. \ |
POLYETHYLENE
- ~ SUPPORT

TYPICAL APPLICATION

Liesighedunrvclndicareapplicationsafia Physical Properties [Not intended as specification]
fixation of medical devices.

TEST METHOD* TYPICAL VALUES?
FERIURES AND BENEEES PEEL ADHESION ON POLYETHYLENE TDS-02 0.5 Ibf/in 2.0 N/25 mm
+ Conformable PEEL ADHESION ON STAINLESS STEEL TDS-03 1.3 Ibffin GiE NI25 i

e Integrated hydrocolloid

» High absorption rate LINER RELEASE TDS-06 2.9 oz/in 50 g/25 mm
e Moisture resistant

: REVERSE TACK TDS-09 3.7 Ibf/in 16 N/25 mm
e Die-cuttable
e Gamma sterilizable STATIC SHEAR TDS-14 2300 minutes
MVTR TDS-17 23 g/100 in?per 24 hr 350 g/m?per 24 hr
STATIC ABSORPTION TDS-17 304 g/100 in?per 24 hr | 4710 g/m?per 24 hr

Product Construction

MVTR, moisture vapor transmission rate.
*Test method information available upon request.
TRefer to product specifications for material acceptance limits.

TYPICAL VALUES* DESCRIPTION

SUPPORT THICKNESS 1.0 mils 25 pum | Transparent polyethylene film

CARRIER THICKNESS 1.8 mils | 45pum | Transparent polyurethane film

ADHESIVE THICKNESS 23.6 mils | 600 um | Hydrocolloid designed for medical applications
RELEASE LINERTHICKNESS | 51 mils | 130 pm | White super-calendered glassine



https://medical.averydennison.com/content/dam/medical/medicalproducts/TDS/tds_med-5589h.pdf

THE HISTORY OF MRNA VACCINES

A long chain of scientific advances led to the first messenger RNA (MRNA)

vaccines, released last year to protect people against COVID-19. These vaccines,

as well as mRNA drugs, make use of developments in the science of mRNA and
in delivery systems, which are made of lipid molecules.

mRNA :

mRNA discovered

First proteins
produced

from isolated
mRNA in lab

-First liposomes

Lipid-based
delivery
system

mRNA with lipids
(for vaccines)

(fatty bubbles,
composed of
lipid molecules)
produced

Liposomes used
for drug delivery

Liposomes used for

_vaccine delivery

mRNA synthesized
in lab

First liposome-wrapped
mRNA delivery to cells

Synthetic mRNA in cationic
liposomes (structdres made
of positively-charged lipids)
delivered to human cells,
frog embryos

MRNA Vaccine

Source: https://www.nature.com/articles/d41586-021-02483-w

mRNA tested as
a treatment
(in rats)

mRNA tested as —

cancer vaccine
(in mice)

Discovery that
modified RNA
evades
immune
detection

First clinical
trial of mMRNA
vaccine for
infectious
disease (rabies)

© Venture Center, 2023

First report of

—four-component lipid
nanoparticles (at that
time, to deliver DNA)

Scalable method for -
manufacturing lipid

nanoparticles

First drug

with lipid
nanoparticles
(patisiran)
approved

-Liposome-wrapped

mRNA delivered to
mice
Selected

commercial R&D

First mMRNA-
focused
company
founded (Merix
Biosciences, later
known as Argos,
then Colmmune)

First mMRNA
vaccines
tested (for
influenza,
in mice)

CureVac founded

BioNTech
founded.
Novartis and
Shire establish
mMRNA divisions

First mRNA
vaccine in lipid
nanoparticles
tested in mice

® Moderna founded

e US Defense
Advanced
Research
Projects Agency
begins funding
MRNA vaccine
research

First clinical trial
of mMRNA
vaccine in lipid
nanoparticles
(influenza)

mRNA-based COVIID-19
vaccines win emergency

authorization
onature

SIONT=CH
moderna

éb VENTURE

15 years of service to the Nation
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Dr. Drew Weissman (U Penn) Ozlem Tureci (left) and Ugur Sahin (right) co-founded the mRNA vaccine
Dr Katalin Karikd (UPenn; RNARx; BioNTech) firm BioNTech

Inventors: Non-immunogenic, nucleoside-modified RNA

Lasker Award 2021; Breakthrough Prize 2021; Nobel 2023

https://edition.cnn.com/2021/09/24/health/lasker-awards-mrna- https://www.nature.com/articles/d41586-021-02483-w
weissman-kariko/index.html

© Venture Center, 2023 \G VENTU.&E
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https://www.nature.com/articles/d41586-021-02483-w
https://edition.cnn.com/2021/09/24/health/lasker-awards-mrna-weissman-kariko/index.html
https://edition.cnn.com/2021/09/24/health/lasker-awards-mrna-weissman-kariko/index.html

Exercise: mRNA technology O VENTIRE

Field of application Therapeutic mRNA encoding Ex vivo transfer In vivo transfer
X_.\J.«:_;/ ° .
JO & Dendritc nature reviews drug discovery
}-\l\ cells
Cancer lumour-associated antigens
immunotherapies . . .
Explore content v  About the journal v  Publish with us v
Chimeric antigen receptors ‘ €N T cells
Infectious Influenza. RSV nature > nature reviews drug discovery > review articles > article
GICTTUT I S T T T pp—
vaccines 1 \-}JJ-( « di
HIV-specific antigens W £ Dendritic [ Al Review Article | Published: 19 September 2014

W cells B -/ J I\
Alergy - .|, mRNA-based therapeutics — developing anew

tolerization
class of drugs

J
7

Ugur Sahin &, Katalin Kariké & & Ozlem Tiireci &2

Protein-replacement
and supplementation Tteccccsncnccccnccnccccccccccccnnnsansnsescnscnnencscansnsanannas
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therapies EPO, SPB, VEGFA, FOXP3 7y . . T
s Nature Reviews Drug Discovery 13, 759-780 (2014) | Cite this article
Genome Tmns;‘)m‘.mes 4 e ‘ E
engineering ‘= = ooTTTEmemmemmmmmmssmess :_' """"""""""" X
- -y ~ v/'_‘- ::./O ‘::'/'_'\ C(‘“S (]']d :
'1 ZNF, TALENs, CRISPR-Cas9 (o )@ organisms
Genetic Transcription factors O ", Fibroblast, __«"'
reprogramming > L 5 \eratinocyte *===="""
Nature Reviews | Drug Discovery

https://www.nature.com/articles/nrd4278

22
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What is a Value Proposition?

A value proposition:
1.Defines who your customer is
2.States what your product does
3 Establishes why you're unique

4 Shows thhe end benefit

GV

ENTU

CENTE

RE

Source: Anonymous. Internet



A FRAMEWORK TO DESIGN VALUE PROPOSITION

¥¢ }S/yENTU

CENTER
ears of service to the Nation

e s

The Value Proposition Canvas

Yalu= Proposition / Custormer Segmenr

Gain Crcators

Products Customer
& Services Jobh(s)

Nl i

Pain Rclievers

®

—— @) Strategyzer

Ao rakox of Gurioscr Moocl Sonsvator and Strategyaor Etrateq)'zef.'x~m

Courtesy: Sundara Nagarajan, IndusAge

@City Camp on Essentials of Scientific Entrepreneurship | Copyright, Venture Center,2022

You can start either side of
the canvas; but starting
with Customer Jobs
(Customer Journeys)
makes it easier

Know the Customer’s
functional, emotional and
social needs.

Try to be as gquantitative
as possible

Focus on one User
Persona in each canvas--
(N = 1) approach

User — Customer mapping
is essential

Don’t confuse jobs
(=activities, processes)
and outcomes (=results)
Keep unit economics in
context

RE



KD VENTURE

2) INDUSAGE
AN EXAMPLE OF VALUE PROPOSITION MAP: AUTO-RICKSHAW HAILING APP SCALEUR ADVISDRS

The Value Proposition Canva_s H H

Value Prop: Customer Segment:

. Chargecre .+ Lower and
way only fired price
- Estimate
based cn
distance Gains
. AutoR ad Gain Creators * Useautoto
hailing apgf ~ gofromA
feature toB
ustomer Jobs
Products & Services - Reach several . Easy
fres AutoRs ~ availability
at once  « Nostress o
* Driver negctiat ion
aaepts place
B ard price Pains

Pain Relievers
G Strategyzer

strategyzer.com

CORYRIGHT: Stratogyzar AC
The makore of Burinocs Modol Gomoration and Stratog yror

Courtesy: Sundara Nagarajan, IndusAge

@City Camp on Essentials of Scientific Entrepreneurship | Copyright, Venture Center,2022



Strengthening Value proposition

&

\/

* Take one customer category at a time

* List benefits for that customer category from all product offerings in that
category including yours; be careful in selecting the alternatives. They have to
the right ones, relevant and important ones that the customer segment can
recognhize as currently available.

* What does the product do? - Product vs. Technology, Key value vs. added values

» Compare the benefits (not “features” or “properties” but benefits; You can have
a column of features that make the benefits possible)

* Where do you really stand out? Is it important for your customer?

* Where are you unsure? What are uncertain? What experiments do you need to
do to illustrate superior benefits to customer? Features, data sheets, price points
to demonstrate your claims (DE-RISKING STUDIES!)

* What will be acceptable to the customer as reliable evidence of superior

benefits?

* @

\/

®

&

\/

* @

\/

®

&

\/

* o

\/

®

.0



Exercise 3: Value proposition

Name:

3. Customer offering/ product

7. Gain creators (Features)

8. Gains

1. Customer segment

4. Alternatives/ competing products

6. Pain reliever (Features)

5. Pains

2. Desired customer outcomes

Ref: Based on Value Proposition Canvas by Strategyzer.com




Exercise 2: Comparison

Alternatives ->

Benefits

(Gains/ Pains)

|
V




Product Comparison Chart G

Polyolefin ABS PLA Nylon PC

Water and Moisture

; ++ + - - - +++
resistance
No odours or harmful ++ i + + .
emissions
Impact Performance ++ + + . +++ -
Durability + + ++ - ++ M
Hardness + ++ ++ + -
Ease of Use + + + +++ - -
High Tempergture Resistance + 4 e ) . Tt
/ Softening Temperature
Economical Print + 44 i b + .
Temperatures
Recyclability +++ - + + o

@City Camp on Essentials of Scientific Entrepreneurship | Copyright, Venture Center,2022



+ High (define value)
+ Low (define value)

J

Sensitivity

J
J
J

Positioning Charts

+ High (define value)

HIGH QUALITY

Our Product ] ‘

LOW PRICE HIGH PRICE

LOW QUALITY

+ Low (define value)

Product Positioning Map 26 ||

Classy

100%

Diagnostic — Specificity vs.

Abcam

Specificity
S
X

Battery — power vs. energy
~ertilizer — cost vs. yield

LFA kit (CDC)

and cell-culture

Our Kit

ELISA from XYZ

Gold standard

Drug — Efficacy vs. side effects <80% -~

100%

Sensitivity

@City Camp on Essentials of Scientific Entrepreneurship | Copyright, Venture Center,2022

Comparison using RT-PCR
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Opportunity analysis

¢ Existing market
*** Market Research (Secondary, Primary)

*** Emerging market
*** Project a scenario of the future and project market opportunities; KOL

opinions

¢ Strategic opportunities: Have options available (ex: Fuel cells R&D at NCL;
vaccines during C19)

¢ Tactical opportunities: Place on the negotiation table, negotiate prices

** Funding/ investment opportunities: Ex — having multiple pieces of knowhow and
IP in those spaces — say, mMRNA modification, LNP; say, applications of CRISPR



QD VENTURE

Risks, uncertainties, competition

© Venture Center, 2024



Competition

e THREAT OF NEW ENTRANTS:
EXISTING COMPETITORS: THREAT OF NEW [P YSsaibupntuy
= Number of competitors ENTRANTS =  Economies of scale

= Diversity of competitors
* |ndustry concentration
* |ndustry growth

= Quality differences

= Brand loyalty

= Barriers to exit

=  Switching costs

* Brand loyalty

* (Capital requirements

= Cumulative experience
Government policies

Access to distribution channels
Switching costs

RIVALRY

AMONG

EXISTING
COMPETITORS

BARGAINING
POWER OF
SUPPLIERS

BARGAINING
POWER OF
BUYERS

BARGAINING POWER OF BUYERS:

= Number of customers

= Size of each customer order

= Differences between competitors
® Price sensitivity

= Buyer’s ability to substitute

BARGAINING POWER OF SUPPLIERS:

= Number and size of suppliers

= Uniqueness of each supplier’s product
* Focal company’s ability to substitute

THREAT OF SUBSTITUTE PRODUCTS:

* Number of substitute products available THREAT OF < Suyer; information availability
= Buyer propensity to substitute ®= Switching costs

= Relative price performance of substitute SUBSTITUTE

= Perceived level of product differentiation PRODUCTS

=  Switching costs
g https://hbr.org/2008/01/the-five-competitive-forces-that-shape-strategy

https://hbr.org/video/3590615226001/the-explainer-porters-five-forces

https://www.business-to-you.com/porters-five-forces/



https://www.business-to-you.com/porters-five-forces/
https://hbr.org/2008/01/the-five-competitive-forces-that-shape-strategy
https://hbr.org/video/3590615226001/the-explainer-porters-five-forces

Selected Risks/ Uncertainties

Key risks to usage/ commercialization

%

» Technical/ scale-up/ manufacturability risks
* Freedom to operate/ IP risks

» Regulatory/ standards/legal hurdles

* Market risks

* Industry/ competition risks

» Financial/ scale of investment barriers

%

%

%

%

%
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Status/strength of the technology
and IP

© Venture Center, 2024



Basic principle observed

Technology concept formulated

Proof of concept established

Small-scale prototype in the lab

G VENTU

CENTE

RE

Large-scale prototype in the intended
environment

Prototype system verified at near-intended
performance

Pilot demonstration at precommercial scale

Technical and manufacturing processes in place

8

. Product commercially available

FIGURE 4. AN INNOVATION'S MATURITY can be characterized
by its technology readiness level (TRL). Research at low TRLs (1-3)
is typically performed at universities and funded by grants from
foundations and the federal government. Work on technologies at
high TRLs (7-9) is often funded by corporations. Startups can help
bridge the gap between those development levels.

‘ » ;‘ ;‘ vl ol
&11 €ers Christine Middleton is an associate
1Issue editor at PHYSICS TODAY.

;1

|
(

The road tfrom

academia to
entrepreneurship

‘ Christine Middleton

Physics Today, Oct 2021



VENTURE

BIRAC TRL Scale

€ Website: https://www.birac.nic.in/desc_new.php?id=443
& Scales:
-- Drugs (including Drug Delivery)
-- Vaccines
-- Biosimilars
-- Regenerative Medicine
-- Medical Devices and Diagnosis
-- Artificial Intelligence, Big Data Analysis, [0T’s,
Software Development & Bioinformatics
-- Industrial Biotechnology (including secondary agriculture)
-- Agriculture
-- Aqua Culture and Fisheries
-- Veterinary


https://www.birac.nic.in/desc_new.php?id=443

S

%

S

%

N/
’0

L/

S

%

S

%

0

S

%

S

%

S

%

4

\/
2

L/

0

Example: De-risking Rapid RT-PCR

POP: Can the RT-PCR be done in 30 min?

Reliability of data: R&R

POC: S&S

Certification: Do you have third party test data? Ex IEC.

POV: Does it give quicker AND low false negatives compared to rapid antigen and
conventional RT-PCR?

FTO: Does SOP/ method/ tools not infringe another patent? If it does, what is a work
around?

Own patent: Does data illustrate novelty and non-obviousness?

P coverage: Does it block competitors? Is there data for adequate variations?

~or KOLs: Is the data suitable and high quality for a peer reviewed publication?

For clinical Pl: Is the data convincing and credible? Was it done with credible methods
and partners?

For CDSCO submission: Is it safe? Does it do what it claims (efficacy)? |Is data generated
after test license? Is data from approved/ NABL labs? Is clinical study design approved? Is
the population chosen well? |Is the statistics okay?




Status of IP

*** Provisional 2 Complete = Grant
o Age
¢ Strength of claims
* Type of claim
*** Patentability; ISR
* Wide scope of claims
* Geographical coverage
* Oppositions
*» Citations by others

%

%

%

%
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What KOLs/experts have to say

© Venture Center, 2024



KOL Opinion

Some things that KOL can comment on:

o

%

Is the need/ problem being solved genuine and undisputed?
How big/ pressing is the need?

What are the alternative available today? What are the issues?
Will the proposed solution solve the problem?

What data would users/ buyers want to see to convince them?
What should be the price point?

How does the value chain work? What are the channels?
Who might be interested in licensing?

etc

o

%

NG
‘0

®

o

%

o

%

NG
‘0

®

o

%

o

%

NG
‘0

®
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Thinking through path ahead and
strategy

© Venture Center, 2024
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Decision framework

s* What is the potential benefit?

\/

¢ Keep doors open; hold some cards to influence tech journey (“create options” for yourself,
organization, country)

Attract resources/ funders/ investors for further development

Attract licensors/ assignees (sometimes this is overemphasized in academia!)

Attract development/ co-development projects

Have a voice on the table

Exclude others

Credit/ recognition

Indicator of inventive potential

\/
’0

L)

o

*

o

*

\/
’0

L)

o

*

o

*

o

*

\/

** What is the potential cost and risks?
**  Funds for patent protection

* Funds for advancing the technology
* Time

* |Law suits

¢ &

L)

¢ @&

L)

R/

L)

L)

© Venture Center, 2023



O VENTURE
IP COSTS

\/

&

» Drafting, filing, prosecution services/ IP attorney cost
Statutory fees for filing, examination etc

Others like translation costs

Maintenance fees

L/

N/
‘0

L/

S

®

S

®

&

L/

»* Note: There is no such thing as an “international patent”. You have to
protect individually in each region/ country

* Note: Applicant can file directly on their own. But if they use the help

of attorneys/ agents, they usually need attorneys/ agents from that

region/ country.

\/

L/

© Venture Center, 2023
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WHAT PATENTS COST

US NATIONAL AVERAGE frissimbimsi iy

Lawyers Association bi-annual survey. For more details, see
https://blueironip.com/how-much-does-a-patent-cost

PATENT
DATABASES

INVENTOR PATENT ATTORNEY
uil#hl‘
Thee st The back and forth with the ol 3 i $12,000
Hotthey e examiner averages $24,175, —
. and can take 2-6 years on ...
average.
= ————————
(™
"{‘"" CE— * <m0 Notes
. 5 mS g e 1., Al USPTO fess sro basad te Small Entity fees. Large entity
:3.3,‘ ANERK}A T foes are two times bigher, These vary ity from year 1o
S— JreRn [Ts
= $6,100 1 usp10 2. Nl attormey’s fa2s are average fres besed on Amercan
- ) Intelechisal Froperty Lawyers Asseciztion bi-anned Sumvey
= S] 3 1 #ormey B
a- Padd # 3575 9 115w of 2020,
> b s pabed mvam 3, The tolal oot of S56,525 15 an awerage cesl ol 3 palent in
tha US e 3 PCT Ming. I refacts th average 4.2 efMce
LD achons, 3 75% prebabdity af 3 Pra-Appaal Conference, and
1 a 25% protcadiity af 3 Full Agpeay

$56,525

$12,100
544,425

TOTAL COST:

Fees paid to USPTO and WIPO
Fees paid to Patent Attorney

Maintenance Fees Search Expenses
$7,600.00 S4.400.00
14% / 8%
Issue Fees

-$1,800.00 USPTO Filing Fees
3% $800.00
Appeal costs 1%
(apportioned) PCT and PPH Costs
$6,025.00 $5,750.00
1% 10%
Prosecution
plus fees Patent Drafting,

$18.150.00 $12,000.00
32% 21%

(c) 2020 Bluelron, LLC All Rights Reserved

https://blueironip.com/average-patent-cost/

© Venture Center, 2023
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Exercise: CNT Flow sensors KD VENTURE

Carbon Nanotube Flow Sensors

Carbon NanOtUbe Flow Sensors SHANKAR GHOSH, A. K. SOOD, AND N. KUMAR

Shankar Ghosh,' A. K. Sood,’™ N. Kumar? SCIENCE
16 Jan 2003
Vol 299, Issue 5609

We report that the flow of a liquid on single-walled carbon nanotube bundles Pp. 1042-1044

induces a voltage in the sample along the direction of the flow. The voltage that DOI: 10.1126/science.1079080
was produced fit a logarithmic velocity dependence over nearly six decades of
velocity. The magnitude of the voltage depended sensitively on the ionic
conductivity and on the polar nature of the liquid. Our measurements suggest
that the dominant mechanism responsible for this highly nonlinear response
involves a direct forcing of the free charge carriers in the nanotubes by the
fluctuating Coulombic field of the liquid flowing past the nanotubes. We
propose an explanation based on pulsating asymmetric ratchets. Our work
highlights the device potential for nanotubes as sensitive flow sensors and for
energy conversion.

http://repository.ias.ac.in/50270/1/83 aut.pdf
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Exercise: CRISPR &P VENTURE

Abstract

Clustered regularly interspaced short palindromic repeats
(CRISPR)/CRISPR-associated (Cas) systems provide bacteria and archaea
with adaptive immunity against viruses and plasmids by using CRISPR RNAs
(crRNASs) to guide the silencing of invading nucleic acids. We show here that
in a subset of these systems, the mature crRNA that is base-paired to trans-
activating crRNA (tractrRNA) forms a two-RNA structure that directs the
CRISPR-associated protein Cas9 to introduce double-stranded (ds) breaks in
target DNA. At sites complementary to the crRNA-guide sequence, the Cas9
HNH nuclease domain cleaves the complementary strand, whereas the Cas9
RuvC-like domain cleaves the noncomplementary strand. The dual-
tracrRNA:crRNA, when engineered as a single RNA chimera, also directs
sequence-specific Cas9 dsDNA cleavage. Our study reveals a family of
endonucleases that use dual-RNAs for site-specific DNA cleavage and
highlights the potential to exploit the system for RNA-programmable
genome editing.

https://www.science.org/doi/10.1126/science.1225829
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Exercise: CRISPR

‘Gene Editing Business DeveTopment Deals

¢ VENTU

CENTE

Company Country Plant
1. The Broad Institute USA Plants
2. Pioneer Hi-bred Int’1 USA Plants
3: Corteva Agriscience USA Plants
4. Syngenta USA Plants
5 Monsanto USA Com
6. Benson Hill Seeds. Inc. USA Soybean
T Indigo, Ag. Inc. USA Seeds, Soybean
8. Cellectis France Potato
9. | China Agricultural University China Plant
10. | Limagrain Cereal Seeds LLC USA Wheat
11. Sakata Seeds Americas Inc. USA Tomato, Poblano Pepper
12.| KWS SAAT SE + Co KGaA | Germany/USA Plants
13. Pairwise Plant Services Inc. USA Plants, Consumer Crops
14. Toolgen Inc. USA Potato
15. Caribou Biosciences USA Plant
16. Canbreed Ltd Israel/USA Cannabis
17. | Nanjing Agricultural University China Plants
18. Ansta Cereal Technologies Australia Wheat
19. Agrisoma Bioscience, Inc. Canada Brassica Plant
20. Golden West Research Bulgaria Cotton
21. Ingar1 Agriculture USA Plant
22. King Abdullah University Saudi Arabia Tobacco
2% Nunhems B.V. Netherlands Cucumber, Carrot, Watermelon,
24.| Chinese Academy of Sciences China Plants
25. Central Valley Seeds, Inc. USA Lettuce
26. Tropic Biosciences, Ltd UK Banana
217. Cibus LLC USA Plant

# of
Date/s Companies Agreement Details Indications  Type Upfront Milestones
2021 Aty Culom Discover and develop allogeneic CAR-T cell therapies using 4 Allo-CAR T $40M $300M
abbvie k CARIBOU Caribou's Cas12a CRISPR hybrid chRDNA
2021 Apellis - @eam Discover novel therapies for complement-driven diseases 6 C3, Eye, $75M wd
Apellls Becm using base editing Liver, Brain
2022 Vo 5 By~ Mo Discover and develop in vivo CRISPR-based gene editing 5 Liver- $40M $18
"\‘Eﬁ m DA therapies targeted
Biogen - Scribe )
Discover and develop CRISPR-based genetic medicines for
2021 r Biogen @ scrlbe neinslogical diassssis 2 ALS, Neuro $15M $400M
2015. 2019 BUO ~Edhee . Develop and commercialize autologous and allogeneic T-cell Alpha-BetaT  $25M + $29M
! (“‘ Bristol Myers Squibb edltas therapies for cancer and autoimmune diseases B cells $70M
Jul-05 CRIBER -VisCyte Discovery, development, commercialization of gene-edited 1 gEe $15M S10M
R Q’ﬁ V I A C Y T E stem cell therapies for diabetes .
Epsilen Bio - Chroma Medicine
2021 . .‘TI’ ;[ ‘}. CHR® m A Chroma acquires Epsilen Bio for epigenetic editing - - uwd N/A
|" i l LRSEDNT - Flevaseiio ElevateBio acquires LifeEDIT for its next-generation gene-
2020 ! . _‘ - - u/d N/A
life edit €levatebi@ editing platform
Pfizer - Beam i
2022 @ pﬁ eam Discover and develop in vivo base-editing therapies 3 muscle, CNS $300M $1.05B
IHERAPEUTICS
Moderna - Metagenomi b ) . =
8 iscover and develop next-generation in vivo gene-editing
2021 moderna metagenomi therapeutics wd ud wd wd
2021 Misarts = CRIGPR Develop and commercialize gene-edited cell therapies for 7 CD70 tumor wd .
nkOrTO Rl cancer antigen
2015 - 2019 Novertie - lr\tellia 4 Discover and develop CRISPR-based therapies using CAR wd eye $6M + S10M w/d
g U novarTis  Intetia Ts and HSCs disorders
Regeneron - Intellia
2016. 2020 ! - Discover and develop in vivo and ex-vivo CRISPR-based 15 Hemophiia A $75M + $50M
! REGENERON Inte therapies for up to 10 targets including hemophilia A and B and B $70M
Rewrite - Intellia
. ) Intellia acquired Rewrite to obtain its proprietary DNA writing
2022 rewrite | Biatoem $200M N/A
Sana - Bea
2021 4 . o Sana licenses Beam's CRISPR Cas12b gene-editing wd dCa;:er. $50M w/d
SO nad ’ Beqm technology to enable engineered cell programs !ca:lar d:)S'
2018. 2021 AVortex ~ihoe Bk Develop ex vivo cell therapies using Arbor's CRISPR gene- /d T1 diabetes, $30M $1.28
: VERTEX ‘ editing technology - SCD, BT
Vertex - CRISPR _ : Y
2015, 2019, A Discover and develop CRISPR-based therapies with SCD. BT, $105M +
2021 VERTEX o amendment toward manufacturing and commercialization of - DMD. DM1 $171M + $200M
— CTX001 in SCD and BT; DMD, DM1 ' $900M
Vortax ~Ioalls Thespeics Vertex acquires Exonics Therapeutics to enhance its gene
i % I ) = 1 1
2018, 2022 \/|.;|ﬁ|;x i,\(_, exon |C S editing capabilities for DMD and DM1 . Bt O - S
Vertex - Mammoth
2021 v”%”( M Discovery and develop in vivo gene-editing therapies 2 u/d $41M $650M
v », 1\ Blosciences
_ Verve - Beam
2021 Véf%l@ 2 Beam Discover and develop gene-editing therapies for heart disease 2 HeFH, HoFH u/d wd

o THERAPEUTICS

Source: Companv reports: William Blair Eauitv Research
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