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INNOVATION

 Une innovation est une nouveauté, un
nouveau produit, un nouveau service qui a
pu étre implémenté.
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La curcumine: médecine ayurvédique

Poudre
Extrait de Curcuminoids

Plante de curcuma Longa
Zingiberaceae
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Des mécanismes d’action identifiés
par la recherche scientifique

PUBMED

Curcumin:
@(Macmphages) 2014: 1100 articles

_ _ 2004: 226 articles

Interleukines (Radicaux libres ) :
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Curcuminoids

Sahebkar A, Henrotin Y AJN, 2014 submitted

Curcuminoids Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean S0 Total Mean S0 Total Weight IV, Random, 95% Cl Year IV, Random, 95% ClI
Curgaprasad et al. 031 1.849 g ny2 133 Too101% -0.23[-1.259 0.749] 2005 ——
Kuptniratsaikul et al. 26 24 45 18 213 46 14.4% -0.31 [[0.72,011] 2009 —=T
Adarwal et al. -306 1041 25 -344  11.E 25 12E% -1.97 [-2.66,-1.29] 2011 B —
Chandran and Gogl -42.896 23.46 16 -39.08 17.44 15 12.3% -018[-0.90 0453 2012 B
Rvan et al. 464 443 14 287 272 16 12.3% 044 [-0.29 1.16] 2013 B
Fuptniratsaikul et al. 32a 211 17 317 1883 160 154% 004018, 0248] 2014 T
Panahi et al. -30.02 16.24 19 -285 16.11 21 12.3% -1.69[-2.37,-092] 2014 e —
Craknic et al. 23.3 7.H 2] 06 7.4 1M 10.6% -0.8a-1.24 0.07] 2014 T
Total (95% Cl) 306 300 100.0% 20.57 [-1.11, -0.03] e
Heterogeneity: Tau®=0.48; Chi#= 8051, df= 7 (P = 0.000017; F= 86% I l

2 1 0 1 2

Testfor overall effect: £=2.08 (F=0.04) Favours Curcuminoids  Favours Control

Augmenter la biodisponibilité

: -Pipérine
Probleme: Liposomes
Biodisponibilité faible _Complexe de phospholidpies

-Nanoparticules
-Microspheres



http://upload.wikimedia.org/wikipedia/commons/2/21/Curcumin_structure_(keto).svg
http://upload.wikimedia.org/wikipedia/commons/2/21/Curcumin_structure_(keto).svg

La curcumine bio-optimisee:
nanoparticules de polysorbate (Flexofytol)
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TIFLEXY

A proof-of-concept study
Henrotin et al., BMC Complem Altern Med,2014
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sColl2-1 (nmol/L) 302.21+/-53 257.84 +/-52.78 0.02*
sColl2-1NO2 (nmol/L) 0.71 +/-0.78 0.80 +/-0.24 NS
sCTX-Il (ng/L) 11.81 +/-7.98 13.17+/-4.96 NS
sFib3-1 (pmol/L) 707.05 +/- 178.79 765.20 +/- 261.90 NS
sFib3-2 (pmol/L) 580.58 +/- 103.59 636.74 +/- 119.73 NS
SCRP (mg/L) 10.42 +/-30.27 3.10 +/- 2.40 0.06
sMPO (ng/ml) 27.20 +/- 29.05 21.96 +/- 14.65 NS



Curcuminoides bio-optimisés:

nanoparticules glycérine/ghatti gum
(Nakagawa et al. J Orthop Sci 2014)

50 patients (gonarthrose)

The improved rates
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Curcumine
Curcuminoides

Glycérine
Ghatti gum

Gum Ghatti =complexe de polysaccharides de I'écorce d’Anogeissus latifolia (Dhaora-Combretaceae).




Phyto-molécules
Taille de l'effet sur la douleur

Taille de l'effet
(Douleur)
0.14 (0.05, 0.23) Bannuru, 2010

Ginger 0.30(0.05, 0.90) Christensen, 2014
Rosehip 0.37(0.13, 0.60) Christensen, 2008

AINS 0.44 (0.33, 0.55) Lee, 2005

Curcuminoldes 0.57 (0.03, 1.11) Shahebkarr, 2014




TRAITEMENTS INTRA-ARTICULAIRES




Intraarticular Sprifermin

(Recombinant Human Fibroblast Growth Factor 18)
Lohmander et al. Arthritis Rheum 2014

Epaisseur du cartilage fémoro-tibial medial
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Epaisseur du cartilage fémoro-tibial latéral (qRIVIN)

Placebo 10 ug 30 ug 100 ug
-0.04 mm -0.02 mm +0.02 mm +0.04 mm P=0.031



Intra-articular LMWF-5A

Bar-Or D et al., PLOS one, 2014

* Fraction (<5000 Da) de
I'albumine sérique humaine

* Riche en aspartate-alanine
diketopiperazine (DA-DKP)
— Anti-inflammatoire et
immuno-modulateur

* RCT 329 patients avec
gonarthrose
symptomatique
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Platelet-rich Plasma

Méta-analyse
Chang et al., Arch Phys Med Rehab, 2014

Taille de l'effet fonction
WOMAC, IKDC, KOOS

e 16 étudesinclues 6
;7 . 5 —&— PRP group
* 26 groupes experimentaux °7 |-o-Presrueyren
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=
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* 1543 patients avec @l
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A 6 mois RCT : 1,55 PRP vs 0,75 HA

Pas plus d’effets secondaires que HA
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Injection MSCs hématopoiétiques

Variables cliniques
Wong K et al.,J] Arthr Rel Surg, 2013

28 patients— Ostéotomie + microfractures/3 semaines/HA
28 patients— Ostéotomie + microfractures/3 semaines/HA + MSCs

Dutcome Lnadjusted Adjusted=
Estimate 95% ClI P\ alue wpate G95% Cl
IKDC score 473 -1.31 101077 124 304101226
Index Lysholm score  2.55 -4 53101002 .504 1.44t0 13,79
algo-
fonctionnels Tegner score  0.45 -0.18t01.08 158 0.10t0 1.15
=  Modsladjusiedfor age, basseline seore, and ime of evaluation

IKDC
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Injection MSC Hématopoiétiques
Wong K et I!\T.?ng:icif IZ/(I;I\ISurg, 2013

HTO + HA + MSCs HTO + HA

1 an apres
traitement

MOCART Total score

HTO + MSCs +HA HTO + HA

Moyenne (DS) 62.32 (17.56) 43.21 (13.55° 0.001



Injection MSCs adipeuses

Koh Y et al. J Arthr Rel Surg 2013

A
I Débridement I "

Womac (degree of improvement)

18 patients 3.4

Womac (degree of improvement)
- o
o

0.3 x10° a 2.7x10° MSCs
+ 3 ml PRPCacl2 0 05 1 15 2 25 3

cell count*10°

WORMS (degree of improvement)

Criteres cliniques 10

Pré-op 26 M post-op P value e
WOMAC 49,9+12,6 30,3+9,2 <0.001 §
Lysholm 40,1+12,1 73,4+ 13,5 <0.001 E ai ==
EVA 48+16 2,0£1,1 <0.001 5'”
T o
Pré-op 26 M post-op P value P
WORMS 60,0 £ 33,0 48,3 31,8 <0.001 0 05 1 15 2 25 3
WORMS cartilage 28,3 +11,7 21,710,3 <0.001 cellcoumtaet



DRUG DELIVERY SYSTEM

Libération prolongée

Corticostéroides
Anticorps monoclonaux
Curcumine

AINS

Acide polylactique (Billes)
Chitosan (Billes ou gel)
Acide hyaluronique (Gel)




Flexion’s Product Portfolio: Spanning the OA Pain Spectrum

Phase 3 Phase 1
Severe
FX006 (?I;OOEBSS
(Sustained Release Steroid) I h'bF')t
Moderate to severe OA pain nhibitor)
End stage OA
c pain
‘©
a .
< Total Joint
o Opioids Replacement
Hyaluronic (TIR)
Acid (HA)
Steroid
Injections
: FX006
. : Poly(lactic-co-glycolic) acid
Mild : 100 - 200 micron
. + Triamcinolone acetonide
Early-stage End-stage Post-operative

Treatment Spectrum




FX006: pharmaco-cinétique dans le fluide synovial

Study 1

TCA Concentrations in Synovial Fluid 6
Weeks After Single Injection

19 OA patients on FX006, 5 on TCA IR

FX006 FX006
40mg 60mg

(7) (7)

Study 2

TCA Concentrations in Synovial Fluid > 12
Weeks After Single Injection

40 OA patients on FX006, 10 on TCA IR

FX006
40mg

16 20
weeks weeks
(10) (10)

Lower limit of
quantitation

1000.00
W FX006 10 mg
W FX006 40 mg
® FX006 60 mg
100.00 78.76 mTCA IR
E
jo)]
£ 10.00
<
o
|_
2 1.00
o
c
=
w
0.10
0.01

Week 16 Week 20

Data represented with geometric means




FX006 40 mg: Effets sur la douleur

2,2

| 1-12 weeks AUC Analysis (p=0.0382) |
| |

-2,7
I 51 patients — injection unique — TCA 40mg 59 patients — injection unique — FX006 40mg

>1 unit on 10
point scale

p=0.047

LS Mean Change from Baseline (+SE), 0-10 Scale

" i

| p=0.051 [p=0.022 |p=0.006

p=0.025

Wk 1 Wk 2 Wk 3 Wk 4 Wk 5 Wk 6 Wk 7 Wk 8 Wk9 Wk10 Wk11 Wk12

Weeks Post Treatment .
Note: 2-sided t-test

«4=TCAIR40 mg =M=FX006 40 mg

flex/ion
e



s Vente totale biomédicaments
Croissance globale biomédicaments
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Source: IMS Health, MIDAS, MAT Dec 2010, Biologic market only

MEDICAMENTS BIOLOGIQUES




Fulranumab

Human monoclonal anti-NGF
Sanga P et al. Pain, 2013

Intensité de la douleur (NRS)

Placebo

3Img Q3w l—l—.
ImgQaw

-468 OA (Cox/Gon)

-Sous-cutané

- RCT 6 bras

-1 ou 3 mg toutes les 4 sem.

Mean Change from Baseline (+/- SE) Average Pain Intensity Score

- 3, 6 ou 10 mg toutes les 8 sem. 2
-3
* 3mg/4 sem, 6mg/8sem, 10 mg/8 sem
4=
DAY1 WK4 WKS8 WK12 WK16

Autres cibles : Cathepsin K, VEGF, aggrecanases (ADAM-TS5)



Peu d’innovation: pourquoi?




A méditer |

«Ll’'innovation est une alliance entre recherche, marketing,
instinct, imagination, produit et courage industriel.»

Antoine Riboud

Antoine Riboud est un homme d'affaires
francais, fondateur et président de
Danone.




International collaborations:

F Blanco (La coruna, Spain)

T Conrozier (CHU Lyon, France)

V Kraus (Duke University, USA)

L Punzi (University of Padova, Italy)

A Mobasheri (University of Notttingham, UK)
J Monfort (Hospital del mare (Spain)

P Richette (Lariboisiere, France)

J Runhaar (Erasmus MC, Rotterdam)




SMD =-0.30

L2= 27%

A: Pain

Emdaal (2000)
Altman (2001}
Wigler (2003}
Haghighs (2005)
Zakeri (2011)

Crvarall
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Zu 3 d0i B 006

B: Disabilivy

Bl (2000
Adernan (2001
Wingler (A003)
Haghighi (2005)
Laken (2011]

Owerall
Che's 1.3 Pa D%
FEF LT T

SMD =- 0.22

L2= 27%

Bartels et al. Osteoarthritis Cart, 2014
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MARQUEURS
BIOLOGIQUES

Scaling-up



TNF-stimulated gene 6 (TSG-6)

Crosslinking

Hyaluronan
hyaluronan chains

binding
Aggrecan
binding

Chondroitin-
4-sulphate
binding

Covalent

HC1TSG-6 Inter-a-inhibitor

HC2TSG-6 +
Heparin TSG-6
binding = Activité inhibitrice de

lal sur les sérines protéases
Non-covalent
LaI-TSG-6
Regulation Cell
of CD44 proliferation
Inhibition of Increased anti-

neutrophil migration plasmin activity

+»*Anti-inflammatoire

+*Inhibiteur de l'activité des ostéoclastes
+*Inhibiteur de la différenciation des ostéoblastes
+»+*Stabilisateur de la matrice extracellulaire




TNF-stimulated (TGS)-6 protein activity

Wisniewski et al. Osteoarthritis Cartilage 2014

e 132 fluides synoviaux
* ArthroseKL=1
« RXaTOetT3 ans _ ORGS0

&
1

E
* OARSI score 3 =
i1 I
J5 o 1 -
Non—progr:seurs . Outcome = e

Ostéophytes progresseurs
Pincement progresseurs

Prothese
dans les 3 ans



TE. McAlindon et al. / Osteoarthritis and Cartilage 22 (2014) 363—388

OARSI Guidelines forthe Non-surgical Management of Knee OA

Knee-only OA
without co-morbidities

*Biomechanicalinterventions
*Intra-articular Corticosteroids
*Topical NSAIDs

*Walking Cane

*Oral COX-2 Inhibitors
(selective NSAIDs)

*Capsaicin

*Oral Non-selective NSAIDs
*Duloxetine

*Acetaminophen (Paracetamol)

Land-based exercise
Weight management
Strength training

Core Treatments
Appropriate for all individuals

Water-based exercise
Self-mgmt and education

Recommended treatments*
Appropriate forthe following OA types:

Knee-only OA
with co-morbidities

Multi-joint OA
without co-morbidities

*0ral COX-2 Inhibitors
(selective NSAIDs)

*Intra-articular Corticosteroids
*Oral Non-selective

NSAIDs

*Duloxetine
*Biomechanicalinterventions
*Acetaminophen (Paracetamol)

* ARSI also recommends referral for cansideration of open orthopadicsurgery if more conservative treatment modalities are fo und

ineffective.

Multi-joint OA
with co-morbidities




Rosehip

Mc Alindon et al. Osteoarthritis Cart, 2014

OARSI guidelines Rosehip
Benefit and Risk Scores Treatment

Appropri:teness

Knee-only OA without

Enee-only OA with '

co-morbidities - Uncertain
Multi-joint type OA Ui

without co-morbidities
with co-morbidites Uncertain

B Benefitscore
500 6.00 3.00 0.00 300 6.00 9.00

W Risk score Risk Scores (1-10) Benefit Scores (1-10)

I Taille de I'effet douleur = 0.37 (0.13-0.6) I

Rosa canina
s*Vitamine C
s*Caroténoides
-Beta-caroténe
-Lutéine
-Lycopene
-Zeaxanthine

« Uncertain »



