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* Founded 2009

* 100% owned by IOCB

e Exclusive contract with IOCB (royalties fee)

e patents, licenses, contracts (MTA, CDA,...), negotiation
 Technology marketing , proof-of-concept-studies

* Targeted research groups supervision

* Project management of grant (Center for Development of Original Drugs)

l Director l i

Subsidiary Company IOCB TTO
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UOCHB &
IOCB PRAGUE

* |OCB is the largest chemical research institute in the Czech
Republic

* Located in Flemingovo nam. + Papirenska
* Part of Czech Academy of Sciences
* App 600 employees (200 scientists + students + admin)

* Mission — basic research in Organic Chemistry, Biochemistry,
Theoretical Chemistry and related areas with strong emphasis
to use the results of the research to improve human life.
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IOCB in Pharma industry

Long term achievements in the field of medicinal chemistry are based on fundamental
research and collaboration with pharmaceutical companies

Truvada
Gilead

Genvoya
Gilead

Oxytocin
Léciva
Now Ferring - Léciva

s

Dermazulen
Spofa

Desmopressin
Spofa
Now Ferring - Léciva

Duvira
Spofa
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Carbetocin
Nordic
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IOCB in Pharma industry

Long term achievements in the field of medicinal chemistry are based on fundamental
research and collaboration with pharmaceutical companies
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|IOCB - Gilead collaboration
¥J GILEAD

* Qutcomes: e
. A fieas -
— cidofovir: Vistide™ <, *

opportunistic infections: herpes simplex, smallpox,... FDA 1996

— tenofovir: Viread™ - Truvada™ - Atripla™-...
HIV - FDA 2001/2004/2006/2012/2015/2016/...

NH,
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— adefovir: Hepsera™ NH
viral B hepatitis - FDA 2002 <Nf,1
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[Vir_ead { wmﬁ

‘ w-mmf 3\ 30 tablets !
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2001 2004
First Nucleotide First Once-Daily
Analogue for Combination of
HIV/AIDS Two Antivirals
for HIV/AIDS

HIV market leader
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2006
First Complete HIV

Regimen Available as
Once-Daily Single Tablet

™S

% MX6195g1201.1 30 1ablE
. Stribild”

"'m’:.mbidmu,unuiﬂd’?
mﬂlﬂ:pmtilﬁlmlﬂ“’w
Bmg/15) g/ 200 mg/ 30
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2012
Anti-HIV “quad pill”

Regimen Available as
Once-Daily Single Tablet

By L g

Antiviral drugs from IOCB

¥J GILEAD

’:,_3 105155219011 30 tablets
ey

~  Genvoya®
(evitegravir, cobicistat;
“ iricitabine, and tenoforit
- dlafenamide) Tablets
. 0mg /150 mg/200 mg /107

Nate 1 prarmadst:
"-w-nl.;n..-p-qli

2015
nti-HIV “quad pill”
gimen Available as
e-Daily Single Tablet

i
S Moot 21011 30 tables :(uﬂ:
- |
~ Odefsey”
Mticiabine, rilpivirine
“0fovir alafenamide) Tabl™
: mmglﬁmgﬂsmg
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Antiviral drugs from IOCB

e prof. Antonin Holy (UOCHB) [(J GILEAD
e prof. Erick De Clercq (KU Leuven)
* Dr. John Marin (Gilead) £
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|IOCB - Gilead collaboration
¥J GILEAD

e Qutcomes:

— Patient benefits:
e Atripla™ - The first once-daily single tablet regime (STR) for HIV-1
* Hepsera™ - Lower side effect, better for chronic HVB patients

. R Compare: [Enterticker here | [Add | [[]Dow Jones [7]Masdag [F/PFE  more »

— Gilead Sci growth: foom: 1 4 1o 32 22 0 s 20 s &
Jan 28,2000 - Nov 20,2009 +21.25 (1030,23%)

+ 1000% (2000 _ 2010) SMA(20,1w):22,97 20

— |OCB:
60 mil. EUR/year
GSRC (coll. projects)
employment for PhDs
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IOCB in Pharma industry

Anti-HIV Therapy: Progress Over a Decade

1996 2006
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Technology Transfer in Biotechnology
— History and Perspectives

11
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Technology Transfer in Biotechnology
— History and Perspectives

* Industry changed!

* Itis hard to out-license in early stage

 The answer could be Interim spin-off model

* Novel challenges, need of novel expertise

 TTOs should participate on management of projects ?!

12
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Technology Transfer in Biotechnology
— History and Perspectives

A need of TTOs

1980 1990 2000 2010 2015
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Technology Transfer in Biotechnology
— History and Perspectives

A need of TTOs

1980 1990 2000 2010 2015

TT is just a service:
- more you pay, better is the service
- junk in = junk out

14
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Technology transfer - History

1

INVENTION DISCLOSURE
EVALUATION

PROTECTION

- MARKETING TO FIND A LICENSEE ﬁ
EXISTING COMPANY m

e

COMMERCIALIZATION

‘-I‘-I‘-I
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Technology transfer - History

INVENTION DISCLOSURE

EVALUATION

PROTECTION

MARKETING TO FIND A LICENSEE

EXISTING COMPANY m

LICENSING

COMMERCIALIZATION
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Technology transfer - History

Tenofovir: Anit - HIV success story

1968 The first paper about phosphonates
published
1976 The first meeting with prof. Erick De Clercq,
the first antiviral activity published
1985 The key-patent applications on ANP’s
1986 were filed
1987 The patent rights were licensed to Bristol-Meyers
1989 Bristol-Meyers merged with Squibb; the development of ANP’s was interrupted, the license rights returned
1990 The license rights were transferred to Gilead Sciences

HPMPC, PMEA and PMPA were selected as drug candidates for development

1996 The first drug, Vistide™ (Cidifovir, (S)-HPMPC), approved in USA and EU for treatment of
HCMV retiniti, clinically used for larynx, and anogenital papiloma, HSV-2, activity against
monkeypox and other poxviruses, etc.

17
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Technology transfer - History

Tenofovir: Anit - HIV success story

The first paper about phosphonates

published KU Leuven TTO
The first meeting with prof. Erick De Clercq, - IP protection
the first antiviral activity published - Marketing

—  The key-patent applications on ANP’s
were filed

____The patent rights were licensed to Bristol-Me

Bristol-Meyers merged with Squibb; the development of ANP”

The license rights were transferred to Gilead Sciences

HPMPC, PMEA and PMPA were selected as drug candidates for development

The first drug, Vistide™ (Cidifovir, (S)-HPMPC), approved in USA and EU for treatment of
HCMV retiniti, clinically used for larynx, and anogenital papiloma, HSV-2, activity against
monkeypox and other poxviruses, etc.
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Technology transfer - History

Tenofovir: Anit - HIV success story

Drug AR&D Clinical ATriaIs
( 20-100 people 100-300 people 1,000-3,000 panple\
1-2 years 1-2 years 1-2 years 1 year 1-2 years 1-2 years 2-3 years 1-2 years

Link disease and target Hits Confirmation

Biomarkers i Potency Studies Pharmacological profile
High-throughput screening  posrr? s Y 20X Selectivity Stdies Administration route
Rai{qnal Deslgn_ Initial SAR PK/ADME-Tox properties .Drug interactions

In silicon screening SAR pharmacophore modeling

19
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Technology transfer - History

Tenofovir: Anit - HIV success story

Drug LR&D Clinical ATriaIs
{ 20-100 people 100-300 people 1,000-3,000 panple\
1-2 years 1-2 years 1-2 years 1 year 1-2 years 1-2 years 2-3 years 1-2 years

%

Validation 4 _ Studies :

Link disease and target Hits Confirmation

Biomarkers i Potency Studies Pharmacological profile
High-throughput screening  posrr? s Y 20X Selectivity Stdies Administration route
Rai{qnal Deslgn_ Initial SAR PK/ADME-Tox properties .Drug interactions

In silicon screening SAR pharmacophore modeling

Licensing

20
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Technology transfer - Now

Drug AR&D Clinical ATriaIs
( 20-100 people 100-300 people 1,000-3,000 panple\
1-2 years 1-2 years 1-2 years 1 year 1-2 years 1-2 years 2-3 years 1-2 years

Validation 4 ~ Studies 4 :

Link disease and target Hits Confirmation

Biomarkers i Potency Studies Pharmacological profile
High-throughput screening  posrr? s Y 20X Selectivity Stdies Administration route
Rai{qnal Deslgn_ Initial SAR PK/ADME-Tox properties .Drug interactions

In silicon screening SAR pharmacophore modeling

Licensing

21
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Why it changed?

* Higher regulatory hurdles = Higher risk of failure

* Big Pharma work effectivity problems -> budget restrictions
* Short term objectives of managers — actual profit!
 Competition of other R&D projects

»,The project looks great, but it is too early for us.”
Big Pharma scouts

I Pre-clinical phase projects are not accepted for licensing by Big Pharma !

22
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Technology transfer - Now

Drug J\R&D Clinical )\Trials
| - S—— - = — - S - — — - — o - - R— —
[ ! If 20-100 people 100-300 people 1,000-3,000 panple\
1-2 years 1-2 years 1-2 years 1 year 1-2 years 1-2 years 2-3 years 1-2 years
T ID : P re Clinical Phase 3:
erget 10 & | Animal Efficacy

Validation Studies Safety

Bomaners | 0! Hits Confimation Potency Studies

High-throughput screening E,";‘ﬁ?n"'i.ﬁm"ﬁ‘f.'?n’;"';" Selectivity Studies Adnfinistration route

Ral{qnal Deslgn‘ Initial SAR PK/ADME-Tox properties .Dru interactions

In silicon screening SAR pharmacophore modeling

Licensing

Manageable
by scientists

23
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valley of
death

BUSINESS
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THE GAP

® 10CB TTO

@ . www.ioch-tto.cz

Academia — mostly finishes
at the proof of concept phase

o s 4 B

Pharma — mostly wants clin |
results

25
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THE GAP
2-10 mil. USD 100-200 mil. USD

® 10CB TTO

@ . www.ioch-tto.cz

Academia — mostly finishes Pharma — mostly wants clin |
at the proof of concept phase results
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Technology transfer - Now

Drug kR&D Clinical 1‘Trials
4 . = | F A
| ]
[ 1 | 20-100 people 100-300 people 1,000-3,000 paﬂplel
1-2 years 1-2 years 1-2 years 1-2 years 1-2 years 2-3 years
T o P re Clinical Phase 3:
arget ID & Animal > Efficacy
Validation Studies ; Saf
Link disease and target ; :
Biomarkers i Al Potency Studies Phajmacological profile
High-throughput screening Mimcznirﬁ’fwy Selectivity Studies Adnfinistration route
Rational Design Lt PK/ADME-Tox propertie  Drud interactions
In silicon screening SAR pharmacophore
Licensing

Manageable
by scientists

Must be managed
by ?TTO ?

s 4 B
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Technology transfer - Now

* Novel competencies of TTOs:
— Project management (of pre-clin to Phase 1)
— Business plan writing and pitching

— Fundraising

* Novel models:
— Interim spin-off/JV |

[
|
12 years

Target ID &
Validation

Link disease and target Hits Confirmation

Biomarkers ®
iy Z Potency & cytotoxicity

High-throughput s0ro0ning  prjim animal officacy  paroari s

Rational Design Initial SAR

nin:

Licensing
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Technology

Interim spin-off/JV:

— Exit strategy:
e Qut-licensing to Big Pharma

e Acquisition by Big Pharma

—

transfer - Now

Mission: To pass thru IND, CPl and/or CPIl phase = De-risking!

— Financing and Valuation: - Why this should work????

Drug AR&l:)
[ \
; \
1-2 years -2 yeat 1-2 years e
oy Pre C inical
Target ID & ~ Hit Lead Gen & Ank Sal
Validation Generation Optimization Stud, s
Link di nd target :
Bomatan :,'0“:’ °°"§““"“’°“ ’ Potency Studies Pharmacological pINg
High-throughput screening Wmnw Selectivity Studies Administration route
Rational Design Initial SAR oacy PK/ADME-Tox properties  Drug interactions
In silicon screening SAR pharmacophore modeling

Licensing
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Technology transfer - Now

* |nterim spin-off/JV:
— QOutcomes:

* The Institute: - result was applied (prestige)
- royalties and eqvity share of the Spin-off

* The Investor: -90%* IRR ~ ROl =
* Big Pharma:
DrugAR&D

600 — 1000%

- derisked project in CPIl — less risky and short term investment

1-2 years

Target ID &
Validation

Link disease and target Hits Confirmation
Biomarkers Potency & ®
High-throughput screening  proji animal officacy
Rational Design Initial SAR

1-2 years ea

: Pre C inical

%G‘“I "‘ Aniinal
Stud, s

Potency Studies Pharmacological prolig
ivity Studies ‘Administration route

Selectivity
PK/ADME-Tox properties  Drug interactions
SAR pharmacophore modeling I

Licensing
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Technology transfer - Now

* |nterim spin-off/JV:
— QOutcomes:

* The Institute: - result was applied (prestige)
- royalties and eqvity share of the Spin-off

* The Investor: -90%* IRR ~ ROl =
* Big Pharma:
DrugAR&D

600 — 1000%

- derisked project in CPIl — less risky and short term investment

1-2 years

Target ID &
Validation

Link disease and target Hits Confirmation
Biomarkers Potency & ®
High-throughput screening  proji animal officacy
Rational Design Initial SAR

1-2 years ea

: Pre C inical

%G‘“I "‘ Aniinal
Stud, s

Potency Studies Pharmacological prolig
ivity Studies ‘Administration route

Selectivity
PK/ADME-Tox properties  Drug interactions
SAR pharmacophore modeling I

Licensing
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Technology transfer - Now

* |nterim spin-off/JV:

— QOutcomes:
* The Institute: - result was applied (prestige) Win
- royalties and eqvity share of the Spin-off

« Thelnvestor:  -90%* IRR ~ ROI = 600 — 1000% Win

- derisked project in CPIl — less risky and short term investment  \Win

* Big Pharma:
Drug AR&l:)
( |
; 1-2 years Y 1-2 years e
Target ID & ~ Hit LeadGena  [RbAiie
Validation Generati Optimization BHid, \a
Bonaconseand (18t Hits Confimation Potency Studies Pharmacological pINg
High-throughput scrooning  Fosne, m Selectivity Studies Administration route
;:auonal Design d "m;‘;“s:’;‘ - PKIADME-Tox properties  Drug interactions
silicon screening SAR pharmacophore modeling I

Licensing
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Technology transfer - Now

* |nterim spin-off/JV:
— QOutcomes:

* Needs: - knowledge
- (project) management
- everything must be done by somebody !

Drug R&D

A

1-2 years 1-2 years
Target ID &
Validation
Link disease and target Hits Confirmation
P Studi
mmﬂr::hw it screening Potancy & oy Ry Selectivity Studies
R ional Design mmszﬂw efficacy P ME-Te
n silicon screening

Licensing
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Technology transfer - Now

* |nterim spin-off/JV:

— Outcomes:
* Needs: - business planning
- knowledge
- (project) management

It must be done by somebody !

Drug J\R&D
1,000-3,000 peopk)

12 years 12 years 1-2 years 23 years 1-2 years

Target ID & Lead Gen & Pr: g‘lr;::al Phase 3:
. Validation a4 Opgll_ﬁalhl_'l AN Safet Y
Link disease and target Hits Confirmation ) i
Biomark y Potency Studies Pharmacological pWg
High-throughput scrooning  POIeNeY & YOSty sglolile Ghugieg Administration route

Prelim animal efficacy PKIADME-Tox properties  Drug interactions

Initial SAR SAR pharmacophore modeling I

Licensing

Rational Design
In silicon screening
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Technology Transfer in Biotechnology
— History and Perspectives

* Industry changed!

* Itis hard to out-license in early stage

 The answer could be Interim spin-off model

* Novel challenges, need of novel expertise

 TTOs should participate on management of projects ?!
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Thanks for your attention |

Contacts :

Jaromir Zahradka, PhD

IOCB TTO s.r.o.

Flemingovo nam. 2, 16610 Prague 6, CR
Email zahradka@iocb-tto.cz
www.iocb-tto.cz
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