Intra articular therapies for Osteoarthritis Primun .
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IL-1 in Synovial fluid are low in OA

o Correct needle

placement.... 1/3 only !

Knee extra articular =17

Uncertain = 3

i.a=39

Jones et al BMJ 1992 Lateral sub luxation

Lateral juxta patellar recommended




Blocking the « imperator »
cytokine in OA: IL-1 b

IA model, mice

normal STNFbp

IL1 beta: in OA: Pro catabolic >> Pro inflammatory, Pro nocicepti
ACR 98 - Vanden Berg WB (1594)

Blocking IL-1 by IL-1ra IA Injection :

lesson from animal model
Pelletier JP et al Arthritis Rheum, 1996

Saline-
treated dog

rHulL-1ra 2mg
-treated dog

rHulL-1ra 4mg
-treated dog £ A & B: saline-treated dog
i o C & D: rHulL-1ra 2mg-treated dog
E & F: rHulL-1ra 4mg-treated dog

BLOCKING ONE CYTOKINE
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Intracellular Inhibition
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IL1 RA therapy in human OA
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Main criteria at W4: WOMAC global
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NO EPISODE OF LOCAL TOXICITY m
150 MG WAS CONSIDERED AS THE MTD
(a posteriori probability: 0% - Cl: [0%-9.1%])
E A

Chevalier X et al. J Rheumatol 2005; 32(7):1317-23. *p:0.05 P<0.77
Chevalier X et al. Arthritis Care Res in pr
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Synovial membrane Inflammation on MRI
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7 peteis (BF AEU M) & L Hie) B » Short half life of IL-1ra (< 4 days)

Unsufficient binding of IL-1ra compared to IL-
1 to individual IL-1 R

MRI performed 36h after the i.a
injection
OA=42; RA=11

Loeuille D et al. ACR 2005 Richette P et al. J Rheumatol 2008 ;35:1650-4

BLOCKING SEVERAL CYTOKINES
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- Intra articular administration
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S oo STRATEGIES

HOW TO PROLONG THE
EFFECT?

Ex vivo gene transfer

i.a vector
In vivo gene transfer

Problems of security for viral
vectors +++

Ribozyme, siRNA,ODN
Block the transcription
at the m RNA level
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2F a (nude mice)
. . TARGETING SUBCHONDRAL BONE
Saline solution

~—— siRNA EFGP

SiRNA TNFa - o ;
e e A_pnqn more difficult to reach by ani.a
injection

T SiRNATNFa
With Electrop

Schiffelers RM et al. Arthritis Rheum 2005; 52: 2128,
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Mice medial menisectomy +
Medial collateral Ligament TARGETING CARTILAGE

section

OPG +/- mice and WT mice
Goal: to favor cartilage repair by growth

x 5i.a/week: 10ul of OPG vs factor delivery
Control » - i.a is the most attractive strategy

4 Weeks Anabolic factors = additionnal problems

Kindly provided by Dr Shimizu S
Shimizu S et al. Arthritis Rheum 2007; 56: 3358-65

TGFb supplementation to treat OA GENE THERAPY WITH TGF b

lubricin Synovium
High TGF b Cartilage

low TGFb

synovial N ® ¢ @ o

cartilage membrane : fibrosis
<y TGFb BALANCE
& :

osteophyte
production Co transfection of adenovirus TG + Smad 7 in synovial lining cell:

Blaney-Davidson EN. Arth. Res. Ther.2006;8:R65
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Synovial Fluid 59 #
or gelatinase
Protein

6—.% o @ Control effective

® Local administratio
Gelatin 6 C S

microsphere

US bFGF
100ug

Brown KE et al. Arthritis Rheum 1998; 41: 2185-95.
Inoue A et al. Arthritis Rheum 2006; 54: 264-70.

Cell therapy for cartilage repair

The stem cells

Murphy JM . Arthritis Rheum 2003; 48: 3646-74



Read. OARSI 200

Medial condyle after 6 wee

PROTECTION OF CARTILAGE

Improve the quality of Synovial fluid

Regenerated hyaline like protection
Meniscal tissue at the
posterior compartment

After i.a 12 weeks meniscus (A),

Synovial capsule (B), periosteum (C)
From Murphy JM . Arthritis Rheum 2003; 48: 3646-74

How to improve the i.a
i.A of LUB-1: Cartilage boundary 5
lubricant strategy in OA?

Lewis rats, Menisectomy +
transection of coll L

Decrease severe cartilage lesions
Flannery CR et al. OARSI 2008: A:
Cartilage discs removed of endogenous lubricin;

Ac anti lubricin 3-A-4
«Jones ARC et al. J Orthtop Res 2007; 283-92
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Il-1 Ra and TNFRI
Combine Targets Detectable up to 7 days

New technology Double inhibition IL-1 + TNF
Goal : Long term Anti Inflammatory + pro

delivery . anabolic strategy: OP-1
Gene silencing

Improving nuclease
resistance, nuclear
uptake

y New targets

— Inhibition of FGF 18
Improve QIfquIOH Inhibition of bone resorptive age tRabbflt Ct)admodel, On? I.A 1 x 108 Adenovir
Nanoparticles technology Inhibition of Transcription factors TENEEEEE [ SYOE SYOIEeEs

‘Wang HJ. Chin Med J 2006;119:1365-73.




How to improve the i.a
strategy in OA?

Back to a basic clinical point 1 1

of view Joint Early anatomical Symptomatic Terminal
insult changes phase _stage

To whom patient and when? A

Irreversible mechanic
Induced damage

* 1 %- %,

Prevent or decrease the anatomical evolution of the disease

Selection of patients \ o e
N Y ) < OA =————l
with a profile of fast cartilage loos| .
~— Liposomes encapsulated

with clodronate

I Macrophage
Early anatomical Symptomatic i iSOl
Layer only

changes
APOPTOSIS

i Cytokine IL-1 ? TNF 7

To block early synovitis
Blom AB et al. Arthritis Rheum 2007; 56: 147-57.

Agressive i.a therap _
Anti TNF + Anti IL- /

Repeated i.a Favoring repair
Anti IL-1
SF protection

Hypertrophic form wit
secondary osteochondromatasis Stem cells ?
TGF b appropriate ?? y Bone
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