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Viscosupplementation

“Viscosupplementation is the process that restores the
normal rheological environment in the synovial fluid,
synovial tissue...and reestablishes the protection,
lubrication, shock absorption and barrier effects.”

4 KEYS PROPERTIES
Visco-elasticity

Shock absorbing
Lubrication

Barrier effect

Balazs E.A. and Denlinger J.L. Journ. Rheumat. Suppl. 1993; 39: 3-9.
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W Hyaluronic acid:
limitations and needs

= Low residency time
= Low to moderate clinical efficacy
= Not recommended In recent guidelines

Need of new
products

» with a longer residency time

» a better clinical efficacy
»a disease modifying effect
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Viscosupplementation:
new directions

HA PROTECTION
Manitol
Sorbitol

Tocopherol

HYALURONIC ACID DRUGS/ANTIBODY

Animal origin DELIVERY
Bacterial fermentation NSAII_DS_/COXIbS
Chlonidine

Chemically Cross-linked _ :
Triamcinolone

I el ) Doxycycline
il v/ IXChondroitin sulfate
} ’ ADAMTS inhibitors

NEW MOLECULES
TtChitosan (Arthrovisc)
Lubricine

Polynucleotides (Chondrotide)
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I 0 HA+CS (Structovial CS)
= A pilot open uncontrolled study

= 30 patients with femoro-tibial OA

= 2 ml containing 24 mg HA and 60 mg CS

= 3 Injections on a weekly basis
TO T1 T2 T6 T12 Weeks

7 A

VAS VAS VAS VAS
Lequesne Lequesne Lequesne Lequesne
Ultrasound Ultrasound
Biomarkers Biomarkers

Henrotin et al. BMC research Notes, 2012
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HA+CS
Pain intensity

A\

-40 P=0.0008 P=0.0012

80 % reach a clinical reponse according OARSI/OMERACT criteria
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W HA + CS
Biomarkers

| ATo-Ti2 | Trends |

Coll2-1 (nM) -11 + 78 Degradation
Coll2-1NO2 (nM) -0.06 +0.41 l Oxidative
stress
CS-846 (ng/ml) +1+ 17 1 Synthesis
CPIl ng/ml) -41+ 867 l Synthesis
IL-6 (pg/ml) -5667+ 21769 1l Inflammation

Biomarkers changes suggest that HA/CS tends to promote return to
cartilage homeostasis
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I @? Chitosan smartbeads®+
@ chitosan hydrogel = Arthrovisc®

]
» 9.' I\'
»Diameter: 600-900 um : ' v 21

» Mushroom Chitosan :
0.5% - 42Kda

»Thermogelling
» 1% trimethylchitosan
»132 Kda

» Alginate (Pronova UP):
1.4%

chitosan (C) smartbeads Chitosan-derived hydrogel
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W A thermogelling hydrogel
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RHEOLOGY ——— Energy adsorption (6]
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Study design

Day 7
Single injection :

> 900 pl Arthrovisc® (n=7)
> 900 ul Hydrogel alone (n=7)

> 900 pl saline (n=7) Histological gvaluation
of cartilage
Day 0 '\ ~and
anterior cruciate synovial membrane

ligament OARSI score
fransection

Sacrifice
Induction of OA
one week Analysis
HYLA albinos ‘ ‘
X-rays X-rays X-rays
K&L
score
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X-ray Grade

» Arthrovisc® decreases OA

progression
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Conclusions

So...What's about the future?

Perhaps not only a dream!
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