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'aH Immunotherapy delivery: Rethinking the target site

Chemotherapy

Targeting Cancer Cells
Reaching the Target Site(s)
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Immunotherapy

Targeting immune cells
Reaching the Lymphatic Tissues
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Immunotherapy Delivery: Old Challenges, New Opportunities
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Enabling & Enhancing Therapeutic Activity

Trafficking of
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Chen & Mellman, Immunity, 2013

Achieving Defined Spatiotemporal Delivery Profiles
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Reaching the Target Site(s)

Endothelial barriers

Clearance by MPS system
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Drug spreads everywhere
Low therapeutic index
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Reducing Toxicity
Drug in tumor
Higher therapeutic index
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Cavalcanti and Soares, Advances in Cancer Treatment 2021.
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The cGAS-STING pathway Sl
&5
/ Enhanced priming ocheIIs\
Dendritic cell

Stimulation of NK cell

=e

Polarization of macrophages

T cell K _’* /

Cancer cell

Immune Response




Polymeric-based nanoparticles allow the delivery of ST
different types of nucleic acids '
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Considerations for a systemic STING agonist NP formulation S

a

Systemic

Advantages Practical

* Low therapeutic
index
* High toxicity

Disadvantages

Paunovska et al., 2022. Nat. Rev. Gen.

g o

Intratumoural
* High therapeutic

index
* Low toxicity

Technical

Requirements of a nucleic acid NP
formulation for systemic delivery:

e Good serum stability (protection of cargo)

e Circulatory half-life (not immediately cleared)

* Potent transfection of cells (internalization and
endosomal escape)

e Biodegradable (non-toxic)

* Facile synthesis (potential for scale-up)

How do we enlist these criteria in a
STING agonist NP formulation?



Design of conjugated STING agonist nanoparticles
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CDN-NPs stimulate dendritic cells and macrophages

,z.'/ﬁ?kv S
(Ve s &Eom,

FSC-A

CD86

CDN-NP treated DCs or Stain cells with Analyze cells by
Macrophages activation markers flow cytometry
Dendritic Cells Macrophages
o NP-Control
c -
o ok Kok ranenm ° NP-Control S > il *¥x* o CDN
g 6 | sokx Sk ohkk CDN g 30- a iy ** 2 NP-CDN
S _‘ | —. 2 NP-CDN g W a | [ @
X o X &
Y4 L 29
() (]
2 2
T S
o 2 < 10
s lnll nfll af 5 olid
§ 0 . . ﬁ : § 0- o |
° & & & ° & & &
N & $ N S S



Intravenous delivery of CDN-NPs in multiple syngeneic tumor models

Primary Challenge !
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Reduced tumor burden and increased survival in mice treated with
CDN-NPs and aPD-1in a B16-F10 Melanoma Model
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Reduced tumor burden and increased survival in mice treated with
CDN-NPs and aPD-1in a B16-F10 Melanoma Model
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CDN-NP improve therapeutic outcome of CDN and synergize W@

with immune checkpoint blockade (aPD-1 mAb) Wf
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Cured mice treated with CDN-NPs reject tumors upon %

rechallenge

B16-F10 melanoma model

100 . = Untreated
: - pBAE-CDN + aPD-1
= 801 -
2 | ] Seeesssscccsscssssccs:
S
S 601
N
S 40-
2
[« b]
Primary Treatment Tumor o 20 ‘|
Challenge period Rechallenge 0 1

0 10 20 30 40 50 60

. m . | Days posttumorinoculation

Day—(7) o0 CT-26 colon cancer model
1 () mmsmsmptm—————————————————
= Untreated
T 80 ~ pBAE-CDN
s - pBAE-CDN + aPD-1
g 60
> ]
g 40-
[}]
o 20-

0 . y T T . .
0 10 20 30 40 50 60

Days post tumor inoculation 14



CDN-NPs promote the generation of immune memory
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CDS8 Cell Proliferation
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STING activation within host cells is sufficient to promote
anti-tumor immunity in the B16-F10 melanoma model
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Ongoing work

Can delivery route affect therapeutic efficacy? Can clinical therapies synergize with
Intratumoral Local STING agonism?
T - Vascular-normalizing therapies

- Chemotherapy
- Radiotherapy

Transdermal Intravenous
Delivery Delivery
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Synergizing immunology and pharmacology using materials to
enhance therapeutic efficacy and safety

Overcome Monitor
delivery disease status
barriers

Modulate Synergize
therapeutic combination |
immunity therapy 5
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