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Introduction: Oncolytic virotherapy

» Oncolytic viruses (OVs) are an emerging class of bio-therapeutics with the capacity to selectively kill cancer

« OV T-VEC (Imlygic®) was approved as the first oncolytic virus therapy by USFDA for advanced melanoma
treatment in the year 2015
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Introduction: Oncolytic virotherapy

Challenges for delivery of OVs in cancer:

Cancer response to intratumorally injected OVs is heterogeneous (types, locations, intra
and inter lesion), means it is extremely difficult to predict which cancers will be responsive

While intravenous (IV) delivery is highly desirable (simple and targets metastases), the
systemic delivery of OVs is not very efficient as most of the viruses are neutralized by IV

delivery

Very limited viral replication within the tumor tissue, which hampers the therapeutic
response

Oncolytic virus sensitizers can improve virotherapy

Paclitaxel, mTOR and novel kinase inhibitors (e.g. BI-D1870, KA-019 and others) can
increase OV replication 1000-folds

Systemic delivery of these drugs is often associated with severe side effects, and when
combined with systemic OV-therapy, can also compromise the tumor specificity of the
virus
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Hypothesis: Ultrasound targeted OVs and OVs sensitizer (e.g.
Paclitaxel) loaded microbubbles

« Ultrasound targeted microbubbles can increase viral load as well as replication of virus and
also increase the local concentration of OV sensitizer (Paclitaxel) within tumor tissue

» Local disruption of MB has been shown to increase vascular permeability and improve
reperfusion, which could ameliorate subsequent drug/virus delivery
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Drug loading techniques & microbubble
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Technique A is used for Microbubble preparation

Here, drug is Paclitaxel (PTX) which is cytotoxic and hydrophobic in nature
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Paclitaxel (PTX) loaded Lipid Microbubbles (PTXLPMB)

Thin film hydration Emulsification

PBS + 10% glycerol Degassing
_ Em—
Incubation at 45 C C,Fyogas
for 45 min .
Shaking for 60 s
LlpldS and drug in Homogenous ||p|d Suspension MBs Purified by Centrifugation
Chloroform (DPPC,DSPE) with drug 500 rpm for 5 min (x 3
cycles)
PTX L) [ ifferential Number
BT 4 R =

L) 70*10° -

25

g Sy 60%10°
PN r L
. 50107

2 A
3 A : q % 40°10° \MN
0 of . 4— g 30*10° !
i b Bl @ 8.2 RS e,
t*' o 9 CI e, 10*10° | ‘RL'“\\,M
» 3 ;f 5 0 o R R S T W K
on ° o : article Diameter (Um)
Lipid shell (DPPC, DSPE) st N
N o PTX loaded Lipid MBs (Size: ~1.6
PTX loaded lipid MBs Microscopy pm; MB Count: 3.8 x 109/ mL)

Departement de radicologie, radio-—-oncologie
et medecine nucleaire
Faculte de miedecine

Universite
de Montreal



Paclitaxel (PTX) loaded Lipid Microbubbles (PTXLPMB)

Ultrasound Imaging

PTX quantification by HPLC
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PTXLPMB stability studies:

1. Cell culture media
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Conclusion

* MB and US targeted delivery has the unique opportunity to increase viral load within the
tumour tissues, which we believe will strongly improve efficacy for cancer therapy.

*We are expecting to have developed efficient techniques to incorporate viral sensitizing
drugs, as well as OVs, into MBs and provided a proof of concepts showing that OVs,
viral sensitizing drugs, MB and US are complementary approaches to treat cancers.
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