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® About Osteoarthritis (OA)

"I Prevalence of OA in Canada
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® @ @ About Osteoarthritis (OA)

/ MUSCLE
/ I \‘ f CARTILAGE

" Quality of life implications S

HEALTHY JOINT

THINNED CARTILAGE

BONE ENDS
RUB TOGETHER
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Importance of effective treatment options
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® Introduction to Hyaluronic Acid (HA)

Ophthalmology " e Wound Healing
Cosmetics Hyaluronic Acid DNA Carrier
Drug Delivery o ] Osteoarthritis Treatment
[ HA + CNC s ] [Vlscosupplementatlon therapy ]

4 %" pivisioN
12-16 JUNE 2023 - VANCOUVER, B.C. CANADA



Internah nal I:onferehcé mn Nanotechnnlogy for Renh‘wahle Mat%r:ak .

e ——Y _., o “ .
i b

Enhanced oxidative stability: the addition of
CNC / Viscosupplement (VS)

Objectives —

Enhanced tribological nature: the addition
of CNC / VS
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® @ ® Materials and Methods

HA-CNC
suspensions
HA added Blending CNC added Blending
in PBS for 6 hrs in HA for 4 hrs
at 37 °C solution
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® Materials and Methods

Investigation of varied HA and CNC fractions in suspensions

Nomenclature of samples
Sample No. Sample name HA concentration (mg-ml™) CNC percentage
1 0.5HA-2CNC 0.5 2%
2 2HA-2CNC 2 2%
3 3HA-2CNC 3 2%
4 4HA-2CNC 4 2%
5 0.5HA 0.5 0%
6 2HA 2 0%
7 3HA 3 0%
8 4HA 4 0%
9 VS+0.25CNC -- 0.25%
10 VS -- 0%
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Tribology test - Pin on Disc

Adjustable weights
Tribometer arm

e ;_] \ To arm pivot and displacement

i ; motor (wear track radius adjustment)
= S —- d 7 =
. _ 9| Strain gauge
Rotative Mation ifor lateral force measurement)

<' _ ‘s Pin or ball holder
Sample stage

Rotative Wear track

Coefficient of Friction (COF) is measured.

Weissberger's H,0, generating system
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® Steady Shear Viscometry
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® @ @ (QOxidation Stability and Rheological Insights

30

Enhanced stability:
0.5HA+2CNC, 2HA+2CNC
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Deteriorated stability:
3HA+2CNC, 4HA+2CNC

Change in Viscosity (%)

—_
S
|

I Oxygen Scavenging
%, %, ‘3;:7 efzy % %, 7/87 7,;% Capability of CNC
%, B, b, o,
Y o @« @«

10



.
Sl
'.‘-.'!F

| rﬁn _1 EWahle_M

0.20

0.18

S

—

(o))
e E—

—_ —
\S) EN
—

S
[e%e]

.

CoeffTicient of Friction
S o © © o
>

[l
(@)
H
}7
}7

e
(e
i

0.02 A

0.00

COF of different samples with/without CNC for 5N, 150mm/min
11 on PDMS

® Investlgatlon of Trlbology -- HA-CNC suspensions

Compared to samples without CNC:

Low HA concentration

N
lubrication film formation
X (mending effect) )
r _ _ D
Suspension agglomeration
X Increased COF
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® [nvestigation of Tribology -- VS-CNC suspensions
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VS VS+0.25CNC

COF of VS samples with/without CNC for 5N, 150mm/min on steel
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® @ @ Conclusions and Summary

« CNC addition in HA suspensions improves oxidation stability but
deteriorates with increasing HA concentration, reaching a critical
point at approximately 3 mg-ml-'.

* Low HA concentrations coupled with CNC reduce the coefficient
of friction due to the mending effect of nanoparticles, whereas
higher HA concentrations result in increased friction caused by
suspension agglomeration. The addition of CNC to the
viscosupplement sample does not result in a significant

decrease in COF.
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® Future Work

« Experiment with a broader range of HA and CNC combinations
 Employ diverse loads and rotary speeds in these experiments

* A thorough investigation into cytotoxicity. Ultimately, aim to
develop a viscosupplement
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