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Cancer immunotherapy: hype or hope?
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The immune system can be a powerful weapon against cancer — Y
but researchers are still grappling with how to control it.
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system against tumors are paying off—even if the future remains a question mark

This year marks a tuming point in cancer, as long-sought efforts to unleash the immune

Y - A

Responders and non-responders

100+ ,
@ 90
&
g 804
@ 70+
B -~
5& 60+
2T 50l
o .z Pembrolizumab
<2
=1 404
20N
9 304
g 204
s Chemotherapy
o 10_
0 T T T T T T T T T T T 1
0 4 8 12 16 20 24 28 32 36 40 44 48
Months

HETEROGENEITY

Patient stratification + Immunomodulation
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We can increase response rate by
decreasing heterogeneity
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Immunomodulation
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ICD-inducing (metallo)drugs potentiate immunotherapy
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Nanomedicine boosts immunomodulation

\‘(I Immunotherapy \‘(/ Immunotherapy

100 I_
_L'—l_\_‘_lﬂo-lmmuno (+chemo)

[Chemotherapy

f\;s 80
> [
PRIMING THERAPY E 60 - Chemo-Immuno
I )) ult d ‘ g 40 Immunotherapy
Ph sical . ) rasoun @ “; 1 .
y — © T-cell influx A —
@ Radiotherapy
Immunologically “cold” Immunologically "hot" 0 —

O OH o
1 I oH
H

Chemotherapy
< NH;
oo

Pharmacological

O O OH O,

Enhancing cancer immunotherapy
with hanomedicine

Darrell J. Irvine'2345* and Eric L. Dane'

to reduce their off-target toxicity. Here, we discuss how nanomedicine-based treatment
strategies are well suited to immunotherapy on the basis of nanomaterials’ ability to direct
immunomodulators to tumours and lymphoid organs, to alter the way biologics engage with

Combining Nanomedicine and Immunotherapy

Published as part of the Accounts of Chemical Research special issue “Nanomedicine and Beyond”.

Yang Shi*'® and Twan Lammers® **

target immune cells and to accumulate in myeloid cells in tumours and systemic compartments.

Irvine et al., Nat. Rev. Immunol., 2020, 20, 321-334.

Shi, Y.; Lammers, T., Acc. Chem. Res., 2019, 52, 1543-1554.
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[1-electron-stabilized polymeric micelles

M-electron-stabilized micelles prime the tumor (immune) microenvironment
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Smart (nano-)immunomodulation combinations
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(Metallo)prodrug chemistry

Smart modifications of pharmacological and/or physicochemical properties

Organic-based drugs Metal-based drugs
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(Metallo)prodrug-loaded micelles

Empty micelles
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Smart (nano-)immunomodulation combinations
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HIFU + Enzyme Prodrug Therapy
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Conclusion: modular prodrug chemistry is a key player
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Enzyme prodrug therapy (EPT) (poster 349)

(Metallo)prodrug-loaded polymeric micelles (poster 348)
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