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The table summarizes all experimental studies reviewed in this work that include both diagnostic imaging (SPECT or PET) and radionuclide therapy performed on
the same tumor model with the same route of administration. Color coding indicates the degree of correlation between imaging findings and therapeutic outcomes:
e Dark green: strong correlation.
e Light green: correlation is observable.
e  White: insufficient data to establish correlation.
e Light blue: combination therapy; SPECT/PET correlates with the effect of isolated nanoradiopharmaceutical.

This assessment is inherently subjective and reflects the authors' interpretation of the available evidence.

References are numbered according to the main text.




Table S1. Studies with ']-labeled nanoparticles. Abbreviations: IV (intravenous injection), IT (intratumoral injection), PTT (photothermal therapy),
PDT (photodynamic therapy), SDT (sonodynamic therapy).

Radionu- .
ad}onu . Targeting | Tumor model | Admin- . SPECT (or PET) Conllblna .
clide Nanoparticle platform . . Imaging . . tion Therapeutic outcome Reference
agents (therapy) istration findings
(therapy) therapy
Tumor growth: 8.78-fold (tar-
—— : o e T geted), 17.16-fold (non-targeted),
FGNAC | cératglioma, Clinical SPECT (o), | 6724 - brighter tumor 18.51-fold (Nat*1I), 26.65-fold | ) M
181] HPAO-PEG-FA Folic acid I\Y% . signal for targeted vs — . . etal., 2015
. subcutaneous 2 min—24 h . (saline). Survival: 25% after 38 d
(PAMAM dendrimer) non-targeted dendrimers [65]
(targeted) vs 0% after 31 d
(non-targeted)
Tumor growth: 7.27-fold (tar-
6-24 h: higher tumor geted), 10.67-fold (non-targeted),
1317~ 5 =
FCSNHACHPAO | C6rat glioma, Clinical SPECT (1), | signal intensity for 13.07-fold (Nat™iI), 16.7-fold (sa- | = 200
A (PEG-CTX)-(mPEG) Chlorotoxin v . — . . etal., 2015
(PAMAM dendrimer) subcutaneous 5 min—24 h targeted vs non-targeted line). Survival: 25% after 40 d [66]
dendrimers (targeted) vs 25% after 35 d
(non-targeted)
Tumor growth inhibition: tar-
—24 h:
PGS NHACHPAO- (irlrcfo(tg( C6 rat glioma Clinical SPECT (1), |higher tuleozriadioactivit geted > non-targeted > Na'*'I > Y. Cheng
A (PEG-BmK CT)-(mPEG) in-like subcutineous: v 5 min_24 h dua for targeted vs y — saline. Survival: 50% after 39 d |et al., 2016
(PAMAM dendrimer) . & . (targeted) vs 50% after 32 d [67]
peptide) non-targeted dendrimers
(non-targeted)
. Tumor growth: 9.7-fold (target-
Peak at 8 h: tumor signal
181]- Au PENPs-CTX . .. . ed), 18.2-fold (non-targeted), |L.Zhao et
131 =
181] (PEI-entrapped gold | Chlorotoxin C6 rat glioma, I\Y Clinical SPECT (*'1), 2.4-fold higher : — 19.6-fold (saline). Survival: 25% | al., 2019
. subcutaneous 0.5-16 h for targeted nanoparticles o
nanoparticles) at 48 d (targeted) vs 25% at 34 d [68]
vs non-targeted
(non-targeted)
. Tumor growth: 7.36-fold (tar-
BmK CT Peak at 8 h: tumor signal
o _131 o o
Bk CT-Au PENPS™ - hlorotox- | C6 rat glioma, Clinical SPECT (1), | 2.11-fold higher for geted), 19.88-fold (non-targeted), N.Sun
181] (PEI-entrapped gold . 1\Y% . — 21.91-fold (saline). Survival: 25% |et al., 2019
. in-like subcutaneous 0.5-16 h targeted nanoparticles vs o
nanoparticles) . after 45 d (targeted) vs 0% at 34 d|  [69]
peptide) non-targeted

in all other groups




131]J@PEI-AuNPs: high

Tumor growth: 5.04-fold

131]J@PEI-AuNPs , . thyroid uptake, but 20% (**I@PEI-AuNPs), 12.36 (Na®'I),| M. Zhu
131
131] (PEI-coated gold nano- — (s:jbrcijtiizzi IT Chmia:n?:EiTh( D/ remained in the tumor at — 12.33-fold (saline). Survival: 20% |et al., 2024
particles) 24 h post-injection. Free at 31 d (¥'I@PEI-AuNPs) vs 0% [39]
Na'®1l: <2% at 16 d (saline)
Tumor growth: 1.42-fold
. % 1317- .69-
PNS.NHAc-HPAO(1])- AT1 murine 1\.Ia.n.ospheres. 8.1 Yo of (&l nan?as;pheres), 6.69 fofl
PS mammary ade- Clinical SPECT (11]) initial tumor signal (branched '31I-PEI), 7.60 (Na®®l), | W. Zhu
131] (polyphosphazene — nocarcin}(l)ma IT 5 min_12 h ’ retained at 12 h — 8.10-fold (saline). Survival: 80% |et al., 2019
P ne}llrlios leeres) subcutaneou; post-injection. Branched at 35 d (*¥I-nanospheres), 20% at|  [38]
P PEI: 33%, free Na'*'I: 13% 35 d (branched '3'I-PEI), 0% by
30 d (saline)
internal
131-AuNPs-TAT: 20% of radio- | Tumor growh inhibition: 79.95%
initial tumor signal -immunity | (**I-AuNPs-TAT), 68.98%
BILAUNPS-TAT | TAT (nuclear| 1 -1 -10 MUman SPECT/CT (1), retained at 48 h therapy | (S-AuNPs), 44.74% (free | 'V 2%
1317 . . colon cancer, IT L . : et al., 2020
(gold nanoparticles) targeting) subcutaneous 2h-168 h post-injection; (without |B!-TAT). Survival: 6/7 at 58 d vs [71]
non-targeted 31I-AuNPs: | external 0% at 34 d in DMEM control
20% at 24 h immune group
agents)
181]-PS miﬂmrl;?rlzse SPECT/CT (123]), Tu??;?iéléf}tjfn};i(tl?'% Significantly inhibited tumor J. Cao
131] (PEG-PIC — . y 1A 0-192 h onre) y: — growth; survival: 32 d vs 14 d for|et al., 2019
nocarcinoma, . 1. 66—256 HU at 48 h; no . .
polymersomes) + CT (iodine) . non-radioactive control [44]
subcutaneous thyroid signal
9mTc-HSP-PEG: high
99m!
BB1I-HSP-PEG 4T1 murine SPECT/CT (*Tc) tumor uptake. DMXAA s
. 0.5-24 h for tumor . .. Tumor growth inhibition: 50% .
(hyperbranched semi- mammary ade- . 125]-HSP-PEG: liver and | adminis- X.Yietal.,
e conducting polymer B nocarcinoma v accumulation; spleen retention at 72 h, | tered sepa (WLHSP-PEG), 80% 2018 [45]
& POy / SPECT/CT (1) 1- | P! / p (WT-HSP-PEG + DMXAA)
nanoparticles) subcutaneous high kidney and bladder rately

72 h for metabolism

signal — urine excretion




High tumor signal for

Both 131]-BSA-PCL

131]-RGD-BSA-PCL NCI-H460 .
(albumin human lun SPECT/CT (1211) targeted and non-targeted (non-targeted) and H. Ming
131] RGD 5 IT " |nanoparticles; weak — for — 181]-RGD-BSA-PCL (targeted) |etal., 2017
+polycaprolactone cancer (NSCLC), day 1-21 §
. Na™I. At 21 d targeted > delayed tumor progression vs [37]
nanoparticles) subcutaneous
non-targeted controls
. Combination therapy
131 1317 _ .
SPECT/CT (1), FHSA ICG.' remained at (131I-HSA-ICG+laser): significant
ARO (human 0h-7d the tumor site for 4-6 d. .
PIHSAICG anaplastic th + NIR fluorescence | Free Na'®ll: spread to the tumor volume reduction. X. Zhang
131] (albumin-indocyanine — . P . y IT . -5P PTT B1-HSA-ICG, free Na'®'I: partial |et al., 2022
: roid carcinoma), (ICG) liver and other organs s
green nanoparticles) . o inhibition; HSA-ICG+laser: [92]
subcutaneous +infrared thermog- within 1 h s .
temporary inhibition with re-
raphy
currence
131]- - 1
( 'ncI iﬁaiz f::cceiti miﬂmr?:n:ge SPECT/CT (111 181]-ZGCs-ZnPcC4: ( I')’:})1Tut BI[-ZGC-ZnPcC4: tumor size | Q. Wang
] Znee op — Y IT " | remained in the tumor for| " © unchanged within 10 d. Free |et al., 2020
cles + photosensitizer nocarcinoma, 1h-7d external
7 d; free Na'®[: ~1 h ) Na®1I: no effect [99]
ZnPcC4) subcutaneous light)
Combination therapy
(*31]-rSPNs+laser): 81.8% tumor
.. inhibition efficacy, which is
1 1 SPECT (*31
rSPNs 4T1 murine Clinical SPECT (1) 1.5-fold higher vs 131-rSPNs
(radioactive semicon- mammary ade- 3-36h 131[-rSPNs: detectable from only, 1.3-fold higher vs N.Yu
121 , - = IV | +NIR fluorescence ' PTT + PDT = ¢ et al,, 2022
ducting polymer nocarcinoma, + infrared thermog- 12 h; peak at 24 h SPNstlaser. Lung metastases: [98]
nanoparticles) subcutaneous & ~1 nodule (*'[-rSPNs+laser),

raphy

which is 13.3-fold lower vs PBS
control, >4.0-fold lower vs other
treatment groups




B1-AN@D/IX

BxPC-3 human

BII-AN@D/IX
stable intratumor

Triple therapy: complete tumor

131 (P?lydopamine- pancreatic can- T SPECT/CT (**™Tc), |accumulation Within 36 h; SDT + PTT thzii)eiZssl:()srilzc;rlzifzi/c?;rr:’zlicr;ililslon - ilézrz)z 3
modified gold nanostar cer, subcutane- 0.5-48 h free Na'®'l: no signal at the but no eradication; B-AN@D/IX| [100]
+ protoporphyrin IX) ous tumor, high at the spleen by el i’nhibition
and thyroid at 2 h
1B1-TMP@D: gradual de- Combination therapy:
crease of tumor signal for | SDT+  [(®¥I-TMP@D+US): tumor growth
(polyils(l)ll:grl\r/llii(jzoate d E::s‘-e?)azszi: SPECT/CT (**1I) |24 h; minimal thyroid up-| chemo- | inhibition 97.2%, 1/3 complete J. An
181] FLOAme ok cer. subcutane- IT 0-24h take, gradually increasing | therapy eradication. Monotherapy |et al., 2025
MR Szt ! ous + MRI after 3 h; free Na'®'I: no (tirapa- | (¥I-TMP@D and TMP@D+US): [101]
signal at the tumor, high | zamine) | remarkable inhibition. Free 13I:
at the thyroid at 3 h rapid tumor growth
Combination therapy
(**'I-PDA-PEG/DOX): greatly
4T1 murine chemo- inhibited tumor growth; 100%
151 1311_PDA_PE_G/DOX mammary ade- SPECT/CT (**Tc) | Tumor uptake after 2 h therapy | survival at 4 weeks. Monother- X. Zhong
I (polydopamine nano- . v s . etal., 2015
T nocarcinoma, 0.5-6 h post-injection (dox9rub1— apy (PDA-PEG/D.OX or [85]
subcutaneous cin) 131]-PDA-PEG): partial tumor
growth inhibition. Free DOX +
free 31I: unsatisfactory effect
SP;)CIE{SLE(;?)’ Combination therapy
. . . (1¥1I-Pd-PEG+laser): significantly
4T1 murine + photoacoustic im- | Clear tumor visualization it s ey, wo | 1, Gl
1] 181]-Pd-PEG mammary ade- v aging + infrared at 24-48 h, almost zero PIT firmed by F-FDG PET, /CT tal 2018
. . : irmed by . letal,
(palladium nanosheet) nocarcinoma, thermography background in normal Monotherapy (#I-Pd-PEG or [46]
subcutaneous + PET/CT (*®F-FDG) organs at 48 h

for therapeutic effi-
cacy monitoring

Pd-PEG+laser): delayed tumor
growth. Free *1I: no effect




SPECT/CT (251),

0.5-48 h;
SPECT/CT (9,9mTc) 125]-FDP-Pds: higher Combination therapy
0.5-32 h: tumor uptake than other (*31I-FDP-Pds+laser) and PTT
AT1 murine . h(.)toacm;stic organs at 3248 h (high (FDP-Pds+laser): superior inhi-
BI-FDP-Pds mammary ade P i maein tumor/normal ratio). bition, no recurrence for 2 Z. Guo
] (fluorinated palladium — Ly v &g 9mTc-FDP-Pds: tumor + PTT months, confirmed by 8F-FDG |et al., 2018
nocarcinoma, + MRI (**F / Gd) . . . )
nanosheet) subcutaneous + infrared liver uptake (high back- PET/CT. Radionuclide therapy [47]
thermograph ground). Na®=TcO4, (131I-FDP-Pds): significant inhi-
crmograpiy 99mTc-FDP, Nal2°I: no bition. Controls (including free
+ PET/CT (**F-FDG)
. tumor uptake Na3l): uncontrolled growth
for therapeutic
efficacy monitoring
PET/CT (¥Zr),
2-48 h; Tumor uptake: 3.62% ID/g o
h
PET/MRI (Zr / Mn2)| at 2 h, 7.73% ID/g at 24 h, _ Combination therapy
2_168 h for 6.20 % ID/e at 48 h (131]-PMNs-11-813+laser): relative
PMNs-1I-813 LNCaP human therapeutic efficac ’ i in'e;gction tumor increment rate 2.0% at L. Xia
R (melanin-based organic | PSMA-SH | prostate cancer, v P o Y P ) ) PTT day 20 (best effect). Radionuclide|et al., 2021
. monitoring Tumor/blood 5.23,
nanoparticles; Mn?*) subcutaneous . therapy (*31I-PMNs-1I-813): [52]
+ photoacoustic tumor/muscle 5.93, o
imagin tumor/liver 0.93 at 48 h 33.2%; PTT (PMNs-Il+laser):
aBIng o 38.7%; free BIL: 68.8% at day 20
+ infrared post-injection

thermography




Table S2. Studies with ””Lu-labeled nanoparticles. Abbreviations: IV (intravenous injection), IT (intratumoral injection), PTT (photothermal therapy),

PDT (photodynamic therapy).

Rad?o- . Targeting | Tumor model | Admin- . SPECT (or PET) COII:lblna- .
nuclide | Nanoparticle platform . . Imaging .. tion Therapeutic outcome Reference
(therapy) agents (therapy) |istration findings therapy
. i Reduced tumor growth.
177Lu-DOTA-aMSH-PEG-C O(NII)S:;%’:IIC Spgf;féli;g?;zrg::(e' Survival: 58 d (targeted,
Ly (siliczegfseciloﬁs brid (melano- M21 human v SPECT/CT (*”7Lu), non-radioactive NDP . 05 mCl);4fa<ciﬁ((‘)c:1;§ie:ietd;.l.O mCi e):;th;(I;ZgO
nanoplatform }éornell cortin-1 melanoma 24 h post-injection peptide, confirming 33 d (non-targeted 0}’5, mCi) ['6' 4]
’ rime dots) HEEE PO, MCI-R-mediated 60 d (non: targeted, 1.0 mCi),'
P MC1-R) selectivity DEE BgS )
UMUCS hu-
man bladder
177 - . 1
7L-LCP Anisamide cancer + SPECT/CT (*77Lu), anc%g ]ldeCeII)l‘ :s:;zz&g:g’n Sustained and significant tumor A Satter
7Ly | (ipid-calcium-phosphate (sigma NIH/3T3 v 24 h post-injection at 24 hp Free ”7LuCle bone _ growth inhibition compared to le'e ot al
P nano artiiles)p receptor fibroblasts + Cerenkov lumines- and ki;ine accumual.ation free 177LuCl; and nonradioactive 2015 2 9i
P ligand) (stroma-rich cence imaging . I}; r uptake ’ 175Lu-LCP control
model), sub- © tumorup
cutaneous
AT1 murine Intravenous: tumor Intravenous: growth delay of
uptake observed at 24 h, ~15 d, median survival 32 d (vs
177Lu-DOTA-PEG-CPNs mammary . X. Chen
. SPECT/CT (*7Lu), | more remarkable at 48 h. 17 d in control group). Intra-
77Lua (covalent polymer = adenocarci- | IV, IT = . etal., 2024
. 648 h Intratumoral: long reten- tumoral: 50% of mice cured, no
nanoparticles) noma, subcu- . . [24]
- tion, no whole-body tumor recurrence within 90 d.
leakage Free 77Lu: no effect
SPECT signal mostly
?;?:;i;oa?;n;fj; }11:; Tumor growth index: 0.3 (tar-
177Lu-T-AuNP . MDA-MB-468 mogeneous at 48 h; simi- get‘e d), 08 (n'on—targeted), 11.1 S. Yook
g (PEGylated gold Panitumumab | human breast T SPECT/CT (177Lu), lar for tareeted and (saline). Survival: 100% at 120 d otal. 2016
y . & (EGFR) cancer, subcu- 1-48 h & (both) vs 75 d (saline). Complete ’
nanoparticles) - non-targeted. SPECT data [70]

also used for tumor do-
simetry (voxel-based

Monte Carlo modeling)

regression: 3/6 (targeted) vs 1/6
(non-targeted)




177Lu-EuDPA/SiO,-NH HT-29 h
HE . f 1 2 2 wman Visible tumor accumula- Significant inhibition of tumor | R. Viana
(europium dipico- colorectal ad- SPECT/CT (*”7Lu), |.. . ep . .
. — . IT tion 2—48 h, little diffusion growth vs non-radioactive et al., 2020
77Lu | linate-doped mesoporous enocarcinoma, 2-48 h RO —
- ) from injection site control [26]
silica nanoparticles) subcutaneous
Dose-dependent tumor growth
Us87’MG Intratumoral injection: inhibition (1.20, 2.78, 5.55 MBq); .
SPECT/CT (7L R.L
177Lu-MIL-101(Fe)/PEG-FA . . human glio- FE (AL, tumor retention with no free 177LuCl; — limited inhibi- 1ang
177Lu . Folic acid IT 1248 h . o — . . . etal., 2023
(metal-organic framework) blastoma, radioactivity release tion. Median survival: 24 d
+ NIR fluorescence o [27]
subcutaneous within 48 h (1.20 MBq), 26 d (2.78 MBq), 32 d
(5.55 MBq) vs 18 d (saline)
Survival (median): 35 d
T2 i 7.4 MBq), 24 .7 MBq), 17
177Lu-nanostar 126 murine PET (¥Zr), 3 days : (7.4 MBq), 24 d (3.7 M (.]) _d J. Goos
. ) . colon L High uptake and clear (1.5 MBq), 14 d (non-radioactive
Lu (polymeric organic = . v post-injection . . = et al., 2020
carcinoma, delineation of CT26 tumor control). Tumor
nanoplatform) +MRI . ) . [51]
subcutaneous growth considerably impaired
with increasing dose
4T1 murine Significant tumor growth inhi
77Lu-PCN-PEG mammary SPECT/CT (**™Tc), . 'g' ca of grow . Y. Tao
177 . . Tumor signal enhanced bition and prolonged survival
Lu (Zr-porphyrin = adenocarci- v 1-24h . . = etal., 2021
. during 24 h post injection compared to free 17Lu and
metal-organic framework) noma, subcu- + NIR fluorescence . ) [48]
non-radioactive controls
taneous
9mTc@AuNCs, Both (!) 77Lu@AuNCs and
4T1 murine 77Lu@AuNCs immuno- #mTc@AuNCs (intravenous,
LTI mammary ot | tumorverention gt | (ani. | suppression of wmor growh. | PP
1771 lutathione-coated gold — d i- | IV,IT ' ] ) " letal, 2021
b (glu analr?:celucscijzri) 80 ni)rzzoscjécclu SPECT/CT (*7Luy), 24 h) vs free ®mTcand | PD-L1, ad- | "Lu@AuNCs intratumorally € a[ 49]
’ 1-24 h 77Lu. #mTc@Au NCs (in- | ministered —almost completely
taneous :
travenous): effective tu- | separately) | suppressed. Free **™Tc'7’Lu: no
mor accumulation inhibition effect
T47D human B.Gibbens
PECT/CT (*77L hemo-
177Lu-DOTA-DN(PTX)-BN | bombesin breast ductal SPECT/CT ("7Lu), . chemo Tumor size reduced by 15.6% at | -Bandala
177Lu . . IT 1.5-120 h Tumor retention for 120 h| therapy
(PAMAM dendrimer) (GRPR) carcinoma, . day 5 (1 mouse) etal., 2019
(1 mouse) (paclitaxel)
subcutaneous [83]




CFPAC-1 hu-

Strong tumor signal for 4

Combination therapy
(”Lu-SPN-GIP+laser): tumor

GIP (gl - SPECT/CT (7L th inhibiti ithin 21-d
177Lu-SPN-GIP de (gnl:jc;nsf man pancreatic 0 é 9 6(h u) days. Free 77LuCls: grow IHOLS;?:;SSH n Yl X.shi
77Lu | (semiconducting polymer |. p . | ductal adeno- IT . ) diffused whole-body PTT . etal., 2021
. insulinotropic . +infrared thermog- . s Monotherapy (*””Lu-SPN-GIP or
nanoparticles) olypeptide) carcinoma, raph signal within 1-day, SPN-GIP+aser): suppression [89]
POlypep subcutaneous pay excretion at day 2 . - Supp
with recurrence. Free 177LuCls:
slight suppression
Combination therapy
PECT/CT (*77L
MTCQ-1 oral > g a1/r1f1 251 h = (*77Lu-PNP+laser): most appar-
7L 4-PNPs squamous cell I Tumor-to-muscle ratio 3.2 ent tumor retardation and pro- | H. Hsieh
177Lu (polymeric nanoparticles) — qcarc'n ma v N NIliQ Il d rescence (with PTT) vs 1.3 (without PTT longed survival. Monotherapy |et al., 2025
POty P Hnoma, , © PTT) (77Lu-PNP or PNPs+laser): [90]
subcutaneous +infrared thermog- e . .
ravh initial antitumoral effects with
PRy regrowth within 10 d
Combination therapy
PET/CT (¢
4T1 murine O/SC 7; hC‘u), Tumor uptake: 12.5 %ID/ (*”Lu-PPNs+laser): tumor
177Lu-PPNs, 10 nm mammary am;na Can;era at 24 h 15 69, iD /' at072}ig growth completely inhibited for| B.Yu
7Ly (porphyrin-PEG — adenocarci- vV gam? 17 gaoauth | PDT 14 days. Monotherapy etal., 2018
nanocombl imaging (”7Lu), |Tumor/muscle ratio 5.2 at 177 )
plexes) noma, subcu- 914 davs 24 h 16.6 at 72 h (*”Lu-PPNs or PPNs+laser): [94]
taneous y T slight/moderate effect. Free
+ NIR fluorescence .
77Lu: rapid tumor growth
Combination therapy
4T1 murine . (*”Lu-GCP-NPs+laser): tumor
177Lu-GCP-NP t t 1
- S:ngt(i:veNl Scol mammary SPECT/CT (*"Tc), 8? rfzfllfh‘lni‘g f}‘lgarr‘lafér growth inhibition 95.5% — | Y. Zhang
77Lu p chitosan bafe}(:l — adenocarci- v 1-24 h ’ non Hgsensitive PDT completely suppressed. Mono- |et al., 2022
noma, subcu- + NIR fluorescence p therapy (”’Lu-GCP-NPs or [95]

nanoparticles)

taneous

99mT'c-GCOP-NPs at 8 h

GCP-NPs+laser): moderate
effect. Free 77Lu: no effect




Table S3. Studies with '88Re-labeled nanoparticles. Abbreviations: IV (intravenous injection), IT (intratumoral injection), PTT (photothermal therapy),
5-FU (5-fluorouracil), EBRT (external beam radiotherapy).

Radio- —
ad?o . Targeting | Tumor model | Admin- . SPECT (or PET) COII-lblna .
nuclide | Nanoparticle platform . . Imaging . 1 tion Therapeutic outcome Reference
agents (therapy) |istration findings
(therapy) therapy
C26 murine Slow blood clearance, Tumor burden: decrease of
. . high activity in the 63.4% (vs 9.1% in 5-FU group). .
188Re-1 1 - C-C.T
. €-HpOSOmEs - coon card SPECT/CT ('**Re), | abdominal cavity before Ascites: decrease of 83.3% (vs sa
188Re (liposomes loaded with — noma, perito- 1\Y . . — . ) etal., 2011
155Re-BMEDA) neal carcino 1-72h 24 h. High uptake in 44.9% in 5-FU group). Median [77]
e ascites, in the tumor, liver, survival: 32.8 d vs 26.7 (5-FU)
and feces and 24.3 (saline)
LS-174T hu- Tumor volume
188Re-liposomes man colon Tumor SUV: 1.21 (1 h), (day 26): 143 mm? vs 480 mm?® |C.-W. Hsu
. . . SPECT/CT (#*Re), | 9.81 (24 h — peak), 5.87 .
188Re (liposomes loaded with — adenocarci- v -7 h (48 h), 4.2 (72 h). Liver — (5-FU) and 920 mm? (saline). |et al., 2012
188Re-BMEDA) noma, subcu- s lee,zn .accumu'lation ! Median survival: 58.5 d vs 48.25 [32]
taneous p d (5-FU) and 43.63 d (saline)
Small tumor model (50 mm?3):
mean growth index 0.49 vs 0
AT1 murine (100% complete regression) in
mammary ad planar gamma SPECT: sienificant tumor Lipo-DOX group; median sur-
188Re-liposomes enocarcin}cl)ma imaging (1%¢Re), accuﬁu?arlion At 24 h vival 28 d vs 59 d (Lipo-DOX) |C.-M. Liu
188Re (liposomes loaded with — T ’ v 1-24 h; Planar imasine: tumc;r — and 23 d (saline). Large tumor |et al., 2012
188Re-BMEDA) (mamml; SPECT/CT (*Re), | _°°" ™ 93 Ig‘/ oAk model (300 mm?): mean growth |  [76]
i y 1-24h P st index 0.486 vs 0.062 in
P Lipo-DOX group, median sur-
vival 23 d vs 41 d (Lipo-DOX)
and 17 d (saline)
SPECT/CT (!88Re), N
1-48 h + SPECT/CT Tumor v1ab1h.ty suppressed by
NCI-H292 (BLFIAU) for tumor 188Re-liposomes,
188Re-liposomes human model validation No apparent %Re signal but not by 1¥¥Re-BMEDA L.-T. Lin
188Re (liposomes loaded with — non-small cell v + bioluminescence detected in the orthotopic — (assessed by bioluminescence |et al., 2014
188Re-BMEDA) lung cancer, lung tumor imaging). Median survival: 40 d [79]

orthotopic

imaging for moni-
toring therapeutic
efficacy

(*%8Re-liposomes) vs 26 d
(***Re-BMEDA)




FaDu human
hypopharyn-

SPECT/CT ('%%Re),
4-48 h
+SPECT/CT
(*I-FIAU) for tumor

Apparent accumulation of

Tumor growth: suppressed by
188Re-liposome at 12-21 d vs
188Re-BMEDA; regrowth after

188Re-liposomes geal squamous model validation 188Re-liposome in the ey 71 (s oy ol e L.-T. Lin
185Re (liposomes loaded with cell carcinoma| IV |+ Cerenkov lumines-| lower oral cavity after — s ) etal., 2016
185Re-BMEDA) (HNSCC), cence imaging 24 h, signal reduced after S T [78]
borthcl)topic + biolumifnescence 48 h O
(buccal cavity) imaging for moni-
toring therapeutic *Re-BMEDA group
efficacy
Tumor growth inhibition rate:
25% (88Re-liposomes),
188Re-liposomes ifoiﬂzgn;i? Tumor uptake was 30% (EBRT), 5% (corr.lbination C-H.
185Re (liposomes loaded with adenocarci- 1\Y SPECT/CT (*$*Re), present in BE-3-bearing EBRT therapy). "1"1};: ee-f.old fnerease Chang
155Re-BMEDA) noma, subcu- 1-24h mice delay: 8.3 d ( Be-hposomes), 8.3|et al., 2015
- d (external radiotherapy), 12.4d | [102]
(combination therapy). Additive
effect of combination therapy
Mean growth index: 0.048
(188Re-DXR-liposome) vs 0.134
i (*88Re-liposome) and 0.413
188Re-DXR-liposome C26 murine "?;r;&r }SI)U Z7(1)?29 4(:1 }3' chemo- (Lipo-Dox). Median survival: Y.-].
18Re (liposomes loaded with colon carci- v SPECT/CT ('#Re), p‘eak) » 6'7 ( 48 h), 2.07 therapy 74 d (1%8Re-DXR-liposome) Chang
188Re-BMEDA noma, subcu- 1-72h (72 1), | 58'Re—BME[,) A o (doxorubi- | vs 60 d (*88Re-liposome), 38 d et al., 2010
and doxorubicin) taneous . cin) (Lipo-Dox) and 31 d (saline). [34]
Synergistic effect. Complete
regression: 2/8 at 120 d only in
188Re-DXR-liposome group
BNL/Luc SPECT/CT ('8%Re), Tumor growth inhibition: 84.8%
188Re-Dox micelles . 1-48 h . .. chemo- (18Re-Dox micelles), 42.0% .
" (PEG-PCL polymeric murine hepa- + bioluminescence | Nadioactivity accumulat-| o Gspa0,) 60.7% (Dox-micelles). | L SNl
Re . . tocellular I\Y ) . . ed in the liver and tumor . . etal., 2015
micelles loaded with carcinoma imaging for moni- at1 4 24 and 48 h (doxorubi- | Survival rate: 80% ('8Re-Dox [80]
doxorubicin) hotopi ’ toring therapeutic T cin) micelles) at day 31 vs 0% in all
orthotopic other groups by day 31

efficacy




Triple therapy: most significant

PTT + tumor growth inhibition.
9om chemo- | Chemotherapy and chemother-
188Re-Au NRs B16F10 murine SPECI;/%T d( Te) Tumor retention therapy apy+PTT: poor inhibition. O. Peltek
188Re (PEGylated melanoma, IT + infrared for 3 davs (paclitaxel, 188Re-AuNRs and et al., 2023
gold nanorods) subcutaneous thermograph Y adminis- | 8Re-AuNRs+laser: increased [50]
grapy tered sepa- | inhibition. Survival rate: 75%
rately) | after 25 days (triple therapy) vs
0% by day 25 in other groups
Combination therapy
(188ReOx-HSA NPs 1.85 MBq +
laser two or three times): tumor
188
185ReO,-HSA NPs . SPECT/CT (**Re) Tumor retention for 48 h growth arrested. PTT only,
. . B16F10 murine 1-48 h . .. S. Ghosh
(rhenium oxide nanopar- with minimal leakage and 185ReOx-HSA NPs only (0.5 MBq
188Re . : melanoma, IT +CT o ] PTT .. .. ‘letal., 2025
ticles encapsulated in subcutaneous + infrared negligible uptake in or 0.9 MBq): moderate inhibi- [28]
human serum albumin) healthy organs tion. #8ReO,-HSA NPs only (2.78
thermography

MBq or 3.7 MBq): significantly
decreased tumor volume, but

radiotoxicity effect




