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Photothermal therapy with immune-adjuvant
nanoparticles together with checkpoint blockade
for effective cancer immunotherapy

Qlian Chen", Ligerg ¥u'

HOG-RE37, while the D maturation percentages from mice
treates with PLGA-ICG or free REYT (with the same dose) only
increased to ~30 or ~35%, respectively. Therefore, PLGA-ICOG
REY7 manopartiches showed even stronger in vive immune-
stimulation effect compared with the same dose of free RE37,
although the two induced simdlar Jevels of f vitro DC mataration
(Fig. 1d and Supplementary Fig. 3).

DCs upon maturathon would secrete varlous types of cytokines 1o
regulste other types of immune cclls™, This, in the following

, various cytokines including interleukin 6 (1L-6)

(an important marker in the activation of humorsl immunity),
tumour necrosis factor @ (TNF-x) (an important marker in the
activation of cellular immunity), and imerlekin 12 {IL-12p70) {an
impartant marker of innate immunity)™® % in the mouse sera after
different treatment were analysed by ELISA. Tt was found that mice
tneatee] with PLGA-NOG-RE37 showed high serum levels of 1L-12p70,
IL-6 ard TNF-, which appeared 10 be higher than thase in sera of
ice treated with the same dose of froe RE37 (Supglementary Fig 4).
Such observed stronger i vive immune-stimulation effect of PLGA-
MOG-HE3T than free RE3T may be artributed wo the sustaned robease of
RA3T from nanoparticles.

Photothermal tumour ablation for immune system activation,

°, Chaa Liang!, Chaa Wang!, Rul Perg & Zhuang Liu®

PLGA-ICG-RAT nanopartices designed in our system is an
effective immune-stimulator. Tt has been reported that many
other ablative tmour  treatments such as hyperthermia,
photodynamic therapy and cryoablation will induce strong
numour-specific immune responses™ %, Therefare, we wonder if
photothermal — therapy  with  our  PLGA-ICG-RB37  could
wrigger further enhanced immunolopical  responses. Firstly,
in wirro experiments verified that the residues of 471 breast
tumour cells after NIR-induced photothermal ablation with
PLGA-IOG-RAFT could dramatically enhance the [C maturation,
10 a level much higher than that achicved by simply adding
PLGA-ICG-R837 nanoparticles, or cell residues ablated by
PLGAICG in the absence of K837 (Supplementary Fig. 1).
Such results sugpest that RE37-containing nanoparticles coukd
potentially act as an adjvant o promote  immunelogical
responses of tumour-associabe antigens in cell residues.

In our further in vivw experiment, BALBf mice-bearing
subcutancous 471 tamours were intratunsourally (iL) injected
with PLGA-ICG or PLGA-ICG-RB37 and then irradiated by an
S0b nm laser at the power density of 0.5W cm —* for 10min. As
monltered by an infrared thermal camera (Fotric 225), 0
tumeur temperature of mice injected with PLGA-ICG or
PLGA-IOG-RA3T  under laser imadiation quickly mose to

O the basis of the aforementioned experiment results, ~60°C, which was high enough to effectively ablate tumours
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PEGylated Au@Pt Nanodendrites as Novel Theranostic Agents for
Computed Tomography Imaging and Photothermal/Radiation
Synergistic Therapy

Xu Liu,' Xing Zhang," Mo Zhu," Guanghui Lin," Jian Liv," Zhufa Zhou,” Xin Tian,** and Yue Pan*"
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© Supporting Information

ABSTRACT: The integration of photothermal therapy (FTT) with
radiation therapy (RT) in a single nancscale platform is believed to have
considerable potential for cancer therapy. In this work, the rationally
designed PEGylated Au@Pt nanodendsites (NDs) have been developed
a5 & navel X-ray computed tomagraphy (CT) and PTT/RT enhanced
theranostic agent for cancer therapy. The absorption of Aug@Pt NDs was
turmed to the mear-infraned region with the growth of Pt nanobranches
and thus enhances the efficscy of FTT. Fusthermaore, because of the high
atomic number {high Z) of Au as well as Pt, Aug@Pt NDs significantly
enhanced lethal effects of RT by inducing a highly localized radiation sy
dose within cancer cella Mare impaortantly, the combination of APt
ND-enhanced RT with PTT suppressed cancer cell growth more
efficiently than that RT or PTT alone did, indicating a synergistic effect. Meanwhile, the Au@Pt NDs abo possess significant CT
imaging signal enhancement that has the potential to guide FTT/RT for cancers. The integrated strategy signilicantly improved

y /’ ""_‘_"""
- !ﬁ Loy e
e vt

CT and PTT/RT of cancer cells with mild laser and radiation. Because of these advantages, AugdPt NDs have become appealing
and effective agents for cancer theranastic.
KEYWORDS: AugdPt dendrites, computed sgraphey, photothermal therapy, rudioth synergistic effect
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.Mhl-l-mall;r. in umqwmuu with rare earth and bismuth

and Pt Is have higher bio-
compatibility bon. in vitre and i wive."” ™ Moreover, An and
Pt nanomaterials also exhibit good photestsbility and_high
phatothermal conversion efficiency i PTT for cancers.”* It
bas also been proven that hybeid bimetallic nasoparticles
exhibit optical and chemical properties better than those of
single-clement-containing nanoparticles.” ™ Therefore, we
Iypothesized that the combination of Au and Pt in one
nanoscale platiorm could be a high-efficiency and low. toxicity

2.4, Photothermal Experiments of AuiPt NDs. To study the

mi.} of AughPt NDs were irradkated under an 808 nm laser at a power
density of 1 W/em® for 10 min. An [ thermal camera (Fatzic 225-1)
ks s 00 recerd the tempersture of the solution a2 each tme paint.

2.5, Cellular Uptake Assays. To determine the cellular uptake of
Aui@Pt D, the 471 cells were plated on a siz-well plie and cultared
for 24 by Next, AwDPr NDs (S0 ug/mL} were added o cach well for
incubatian in cultare medium. At 3 determined time, PHS was used 10
wash the cells three times, A certain mumber of cels were callected 1o
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