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From Research

From Lab

...to Field

Journée scientifique sur le theme: «Utilisation des microorganismes
du sol pour accroitre la productivité agricole »

How can technology transfer from
Lab to Market push companies for
open innovation?

Pr Souad Rouis, Entrepreneur
Center of Biotechnology of Sfax
Laboratory of Biopesticides
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The concept of open innovation was developed in
the early 2000s by Henry Chesbrough teacher
researcher at Berkeley. The principle of open
innovation refers, as its name indicates, to a process
of innovation by which the COMPANY is no longer
"closed" on itself within its R & D department, but
opens on the contrary, on a variety of other external
actors (researchers, partner companies, customers,
students, etc.) or internal (non-R & D employees).
The notion of open innovation also implies that the
innovation process is less linear and that alternative
routes (in terms of products or services) to those
initially planned can be taken.
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https://www.google.com/search?
g=open+innovation&source=Inms&tbm=isch&sa=X&ved=0ahUKEwj0oqjxy6nfAhVR1hoKHW61CAEQ_ AUIDigB&biw=1600&bih=789#imgrc=Uo
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innoSPICE® is an instrument to support quality management in the field of innovation,
knowledge and technology transfer.

innoSPICE Model

® innoSPICE is an ISO/IEC 15504 conformant
process reference & assessment model for
knowledge- and technology transfer and
innovation activities.

Technology

B The level of the transfer and innovation
Developer

capability of an organization is related to

+ the fulfilment of processes (process
dimension ,what“?) and

Organizational
&
Support
Processes

+ the maturity of these processes (maturity
dimension ,how are they performed*?)

® innoSPICE was evaluated within > 30
Technology ns assessments in various institutions all over

Recipient/ JriVe Europe
Innovator =acilitatc

B innoSPICE Special Interest Group (SIG) is
new member of the SPICE User Group and the

a iINNOSPICE model is public available.

\ 4

Source: innoSPICE 1SO 15504




Organizational Process Category

Tendering; Contracting; Technology Tr(\gﬂmanagement; Relationship
Management; Human Resource Management; Incentive Structure; Decision

Makin

gl'echnology Developer Process Category (DEV)
Research and development project proposal preparation, Applied
Science Knowledge Creation, Experimental Science Knowledge
Creation, Prototype Development, Technology Development,
Technology Release

Technology Transfer Driver Process Category (TTD)
Technology Transfer Concept; Technology Evaluation; Intellectual
Property Protection Determination ; Initial Market Assessment;
Technical Analysis; Market and Competitive Analysis; Technology
Value Evaluation; Go to Market Estimation; Commercial/Social-
economic Interest Confirmation; Business Case Establishment;
Financing Sources Raising

— -

Contacts and Collaboration Development; Communication; Joint Review;
Information Management; Training; Work Environment
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Business Model

dients

Les «big
Pharma»en
santé animale
Les laboratoires
derecherche
locauxet
régionaux

Lesindustriels
locaux

Les particuliers
(chercheurs,
médexins,
vétérinaires, ..)

input BiotechRDP

o Lutter contreles * Production afacon
meladies des d'antigeneset d'anticorps
animauxd'devage * Production et distribution de

Kits d'immunodiagnostic

» Contrélerla
fabricationde e :
médicaments Activité de Services
e Formgtiondansle * auxindustriels (tests

domainedela prédiniques)
santé * auxparticuliers (formeation)

WIKI START UFP

BUSINESS INCUBATOR

output

* Kitsd'immunodiagnostics

* soutien auxlaboratoires
derecherchelocaux et
régionaux

* Soutiena la production
locale de médicamenst
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Be different
Be a transformer
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Strategy/General Objectif

Establish and maintain consultation and collaboration between

the different structures operating in the sphere of research,
innovation and development

Create an environment encouraging to the exploitation of results

by acting both on the demand and the supply of the results of
research and innovations and by facilitating the Research-
Development interface.



Specific Objectives

1/ Establishment of a strategic partnership with an
industrialist interested in plant health for the transfer of
biopesticide production technology and their
commercialization

2 /| Accompanying this Public-Private Partnership in the
process of legal and economic maturation

3 / Realization of a proof of concept for a license and a
business creation (spinoff / startup)

4 [/ Reinforcing the rapprochement Research-Enterprise by
initiating a dialogue between all the stakeholders for the
creation of a chain of plus value (cluster)
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From Research ...fo Market

rom Lab ...to Field

BUSINESS CASE

Bt based Biopesticide
Valorisation:
« From Lab to Market »
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1975 1980 1985 1990 1005 2000 2005 2010 2015
Year, [f]
Profile 3 Profile 4
Country Paper Rate [%] Country Paper Rate [%]
USA 19 23.1 CANADA, 24 16.1
CAMADA 1& 19.5 Usa 15 8.2
MEXICO 14 17.0 TUNISIA 5 9.6
CHINA 12 14.6 ERAZIL 4 7.6
TUNISIA g 10.9 INDIA 4 7.6
ERAZIL 2 9.7 MEXICC 3 5.7
INDIA 5 G.0 CHINA 3 5.7
ENGLAND 3 2.6 QATAR 2 3.8
FRANCE 3 2.6 TAMNAN 2 3.8
QATAR 3 2.6 ARGENTINA 1 1.9

ical origin and number of scientific papers related to profiles 3 and 4 (period : 1975 to 2015, source: WoS, Thomsor
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A new Tunisian strain of Bacillus thuringiensis kurstaki
having high insecticidal activity and J-endotoxin yield

Imen Saadaoui - Souad Rouis * Samir Jaoua

PATENT

Received: 13 November 2008 / Revised: 16 January 2009 / Accepted: 16 January 2009

© Springer-Verlag 2009

Abstract
strain, isolated from a Tunisian soil sample. Assay of toxic-
ity of BLBI1 crystal proteins resulted in an LC50 of
70.32 ng of toxin per mg of flour against third instar Ephes-
tia kuehniella with confidence limits of (31.6-109.04 ng).
This LC50 is less than that of the commercial strains HD1
used as a reference. The characterization of this strain by

BLBI1 is a new Bacillus thuringiensis kurstaki

scanning transmission electron microscopy, analysis of its
cry genes content by PCR-sequencing, and analysis of its 0-
endotoxin patterns demonstrate that it belongs to the same
subgroup than HDI, but ruled out the involvement of cry

during sporulation (Bechtel and Bulla 1976). These pro-
teins are specifically toxic to insect larvae and are widely
used as bioinsecticides against lepidopteran, dipteran, and
coleopteran pests. Crystal proteins from numerous strains
have been classified according to the similarity of their
amino acid sequences and their insecticidal specificity
(Hofte and Whiteley 1989).

In general. most Lepidopteron-specific B. thuringiensis
toxins are known to be synthesized as a protein crystals
composed of protoxin molecules of 130-140 kDa which.
upon ingestion by larvae of a susceptible species, are dis-
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En vue de 1'obtention du
Doctorat en Sciences Biologiques
Présentée par
Nouha ABDELMALEK

Recherche et caractérisation de nouvelles souches de
Bacillus thuringiensis et leur application pour la lutte
biologique.
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Soutenu le 18/12/ 2018 devant le jury composé de :

Mr. AliGARGOURI Professeur, CBS President

Mme. Alya SELLAMI-KAMOUN  Maitre de conférences, FSS Rapporteur

Mr. Luc FILLAUDEAU Directeur de Recherche i 'INRA, Toulouse Rapporteur

Mr. Hichem CHOUAYEKH Professeur, CBS Examuinateur

Mr. Slim TOUNSI Professeur, CBS Membre Invité
Mme. Souad ROUIS Maitre de conférences, CBS Directrice de thése

Annés Universitaire © 2015-2016
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CALL: H2020-MSCA-RISE-2016
NUMBER: 734921
DURATION: 48 MONTHS / START: 01 APR 2017
PROJECT COST: 801,000.00 €
CONTACT (PO): TIPHANIE SPANIER, REA
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From Research ...fo Market
From Lab ...to Field

IPM aims...

http://www.ipm-4-citrus.insa-toulouse.fr/

IPM-4-CITRUS aims to strengthen collaborations between academic and non-academic partners based in 3 European
Member States (France, Germany and Italy), 2 Associated Countries (Turkey and Tunisia) and 1 Third Country (Lebanon), to
develnp two new bio-pesticides active against citrus pests and scale them up from lab to market.

Bacillus thuringiensis

The project’s research and innovation activities are based on a
multidisciplinary approach, which aims at understanding and sensitising
stakeholders about the health risk factors related to citrus pests and
developing an alternative Integrated Pest Management (IPM) approach
based on biological control. In conjunction with validation through field
tests, the project will pave the way for future commercial exploitation of
these new biopesticide products by drawing up a feasibility study for
future spin-off activities and/or new production lines in partner SMEs.

Staff secondments and inter-sector and international mobilities between
complementary partners will represent a unique opportunity to optimise
bioproduction processes and obtain high added-value bioproducts, while
building up the partners’ skills and reinforcing the training of early-stage

researchers through knowledge sharing and networking. The project will also adopt a concrete RRI approach by favouring
public engagement and informal education through the different outreach activities aimed at a variety of target groups.
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From Research ...to Market

related to citrus pests bt s e el

' Developing an alternative IPM
approach

: , , SiIwvANS
based on biological control ;
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Julius Kithn-Institut

BIOINDUSTRY PARK

SILVANO FUMERO

This project has received funding from the European Union’s Horizon 2020
Research and Innovation programme under Grant Agreement N° 734921

TRAIN USED: TARGETED PEST:

S
Bacillus thuringiensis Citrus insect larvae
kurstaki BLB1 and LIP Phyllocnistis citrella & Prays citri
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Interdisciplinary BIOTECH [l &=
Intersectoral
International
GOAL :

> Strengthening Academia & Industrial collaborations
> Optimising bioproduction processes

> Developing new biopesticides in the Mediterranean il
region s \,\/
L
HOW :
> Fea SI bl | Ity Stu dy fO r fUtu re S pl n -Off a CtIVItI es a n d n evyhis project has received funding from the European Union’s Horizon 2020
p ro d u Ctl O n I | n es , Research and Innovation programme under Grant Agreement N° 734921

» Benchmarking the opportunities & obstacles related
to bringing innovative ideas to the market.
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From Lab ...to Field

MM Bucket
Tod 178 801€ _
—Nbpartidpents: E3 =
BBU HPCA GBS CTA FSU INSAT IPT JK MEDIS TWB WsU] MM [Tol id .
F WP1 Secondments 0 0
MM (No permanent)
MWP2  Secondments g% £ €5 s8| 3%
MM (No permanent) 12 16 24 12
EnWP3  Secondments 9 1 6 5 11 9 16 14 71| 3195 JE
MM (No permanent) 9 0 0 1 10 6 2 12
{WP4  Secondments 3L iFi e i 1 11| 495
MM (No permanent) 0 ]o LE
WP5 Secondments "3 =1 1| 8] 3 ET
MM (No permanent) 0
9 4 27 5 3 34 918 33 1 1 |178|] sm
Total k€ 405 18 122 225 158 153 41 81 1575 45 45 80l
Partidpents(secondement 2 s iiioiiteiiic b B G iy
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IPM-4-Citrus, WP
e N Stru Ctu rati on

WPS5: Networking & Outreach Activities

Knowledge sharing, Communication and Public/Stakeholder engagement

‘. WP4: ‘.

WP3:

tion

ina

£ At optitisation Economic Maturation "
= Proof of concept f
8 : IPT/ CTA m
S ESU-SJ BT impact A
T 100-1000L BBU / CTA
Clc.l Field assays
E BIOPROCESSES >
o MEDIS MEDIS
gﬂ 1-10L '
c CBS | Y
g BT Microbiology INSAT/TWB
— Lab scale -
Lab scale

WP1

WP6: Dissemination & Exploitation

L. MA = Market Assessment / 2. TA =Technology Assessment /3. RA =Regulatory Assessment / 4. DEP =Definition of Exploitation Paths



IPM-4-CITRUS

IPM-4-CITRUS

Welcome on the European scientific project website: IPM-4-Citrus
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From Research
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This profect has recehied funding from the Eumspean Union's Horlzon 2000 reseanch ans Innavation programime under grant agrsement No 734921
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conference Session
Biopesticides , Juby
2018

ESOF [Eurnicience Open Forum],

Toulousze, Julty 2018 Conference

Open innowvafion for biopesticides:

a new paradigm™. Ploce :
Mercure Hofel - Conques-Cordes
Although traditional innevafion
used fo be a verficol process
within companizs, a new open
innawafion paradigm hos
amarged with o tiple-hekc model
imeohing inferocfions bafwean

policy-makams, academia and

INDUSTRIAL MICROBIOLOASY,
FERMENTATION AND SCALE-UF -
CELL CULTIVATICN 1N
BIOREACTORE jM14 AND MI7)
Troining TP2 ic dedicoted fo
“indiusfrial microbiclogy,
fermentation ond scale-up™
aszociated with o Demo Day on
“Scale vp (from Ed=nmeyer to
bior=actor] and product
recovery”, the consorfium has
acted to realiced it ot CES (ot

wvalorsation unit, ...

=ading

|20t Apsil 2016, CBS, Sfax]:
“Biocotalyst improverment 4
bioreocior cultivation: from bosic
concept up fo intenifi=d
bioproduwcfion™ PR woc
ostocioted with 2 cofelftes avents
[TF1 ard BT}, Troining TP &= briefhy
decoribed hearsofher.
S=condments hove been planned
in relotion fo och partner’s ciillc
ond experdfise ond the most

relevont mesting ...

P wor amociafed with 2
soteditec aventc (TP1 and BT,
Round Taoble BT is briefly
dezcribad hereafter. RT] woz
initially scheduled ot F3-US. in hd_
Due to delay in the project, this RT
wias reglised ot CB3 in ossociation
with BRAT (WA12). A wordd cofe & an

innowvofive mathod of ...
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BEIRUT Training TP2 training @ US),
TRAININGS... Industrial microbiology, fermentation and

ot oo scale-up - Cell cultivation in bioreactors

From Lab

...to Field

4000
Production (sporulation) >
]

o

g
g

in (Supernatant and culot), [mg/L]

°
=3
L]

-
g

+ [Glc] residual (g/L)

@ [X] by DO [gedwiL]
| —X_smooth |
~—Glu_Smooth

© Protein (Sur) [mg/L]
© Protein (Culot) [mg/L]
~——Protein_smooth
Ty Cd

20.00 25.00 30.00

1000

ot

P

I
35.00

SFAX Training TP2 training @ CBS
Industrial microbiology, fermentatic
and scale-up - Cell cultivation in
bioreactors
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Project Acronym: IPV.

Marie Skiodowska-Curie Actions (MSCAJ
Research and Innovation Staff Exchange (RISE)
H2020-MSCA-RISE-2016

o numser: rated Past Management for Citrus
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From Research ...fo Market

kiodowska-Curie Actions (MSCA) - Research and Innovation Staff
Exchange (RISE) - H2020-MSCA-RISE-2016

...to Field

., us disease Integrated Pest Management: from Research to Market

From Lab

TUN IOS

ANKARA Biyans-seminar,
April2018 (Ankara, Turkey)

= |
-
TOULOUSE European | § Erl-

Science Open Forum,
July 2018.

| e
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Project Number: 734921 (April 2017 / April 2021)

Fe Aims to develop new bio-pesticides based on 2

E=2J" promising and newly identified Bacillus
y thuringiensis kustaki BLB1 and LIP (Bt) strains and

scale up bioproduction from lab to market.

R Biopesticides will be used to protect gitrus against

2 targeted pests (insect larvae : Phyllocnistis

citrella & Prays citri).

ringiensis crystals

WP5: Networking & Outreach activities
1 Environment
n

Health

y ATECT 4
3 BIOTECH =_| BloACTIVITY
|ty studies i w—
sticide action

@ L0 4l

ragement & Coordination

A (3¢t on Fauna & Flora

Rencontre5plus5-1PM-4-
Citrus-, 7April2017 (Tunis, Tunisie)
managed by IPT

BEIRUT Foire
des sciences,
Bierut-LEB,
March2018 (US),
Lebon

Institut Pasteur de Tunis
Actions of partner 8

Venoms & Therapeutic Molecules lab (LR 16- IPT 08)
NanoBioMedika Reasearch Team
“Based approach on biological control”

Q 7 Food safety
bigpeNigidle & Security

WP3: Formulation & Bioactivity
“Best in class” formulations
v

Health impact testing under
Ethical committee approval
v

Comparative impact study
of biological versus
chemical pests on rats
v

Safety & Biosecurity related to
biopest formulations

/\ & Risk Assessment

K./ Environment L
& Protection

kiss BOUHAOUALA, Dr. Hazar KRAIEM
for IPT: Balkiss.bhouhaouala@pasteur.tn

29
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NETWORKING ACTIVITIES...
ROUND TABLES

BEIRUT ROUND TABLE: STATE-OF-
THE-ART OF BT CULTURE; COMPARING
& SHARIN™ ~)y 772 '

TAANAYEL visit of Biopesticide
Start-up (Lebanon) - April 2019
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INNOVATION & TRANSFER

1o Field

4 DIMENSIONS OF INNOVATION INTO IPM-4-
CITRUS:

1. Robust fermentation process with low cost
raw material + 2 endemic Bt kurstaki strains

2. Alternative instrumentation for real time
process monitoring (objective : process
monitoring and control)

3. Standards & norms for Bt production process
for the MENA & Sub-Sahara African countries

4. Innovative application strategy for controlling
leaf miner insects through epiderm (formulation)
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FROM LAB TO MARKET...
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Plant prnedyctignsite (Nabeul)
MEdTS N |:§Tunisian and African markets
1 endemic strain (Btk BLB1)
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‘‘‘‘‘‘‘ 1 a n a r

1 Bioprocess engineer
1 Formulation engineer
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