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Quantum Nanomaterials and Nanobubbles for Evaluation
of Near-infrared Photoimmunotherapy

Kazuhide SATO™

Near Infrared Photoimmunotherapy (NIR-PIT) is a recently developed molecular targeted photothera-
py that combines a cell-specific antibody with IR700DX, a photosensitive substance that reacts to near
infrared light. The mechanism of this therapy is unique photochemical cell death, in which the hydro-
philic nature of IR700DX becomes hydrophobic by irradiation with near-infrared light. However, uniform
irradiation is difficult because light varies and attenuates depending on the distance to the target and the
tumor environment; a method with easy clinical application is strongly needed to adequately confirm NIR
irradiation for NIR-PIT treated patients. We have found that the concentration gradient antibody + IR700
conjugate, a macromolecule, increases with distance from blood vessels in NIR-PIT-treated tumors, and
that the treatment disrupts and dilates the vascular area, improving the penetration and retention of
particles. The research was conducted with the aim of developing a biomarker to predict the therapeutic
effect of in-situ light irradiation. The possibility of predicting therapeutic effects by imaging quantum
nanomaterials and microbubbles was verified in a mice tumor model.

. ¥E
SEARAN AR S iRE (Near Infrared Photoimmunotherapy: NIR-PIT) IZTAEBRTE Su7-. A2 KA CIERY 4 5 ik
WE ARSI SRS 5 LS M CTdo 5 IRT00DX A fHIN L7243 %ﬁ%%#%f&%ﬂll)%zwoﬁmﬁﬁm%%U
T HARCTHAEPEEHEIATEE 23 A% L THE BGFR HLIR-TR700 fHMA D REAGE ST D 2, ARIBEOHEFIE IR700DX D
IEARIEIRGHC L 2 BUKEDREZ BT 2 2% b Y H— k#él’—ﬁﬁtM%m@%fﬁé”

LaL. 3kl @%if@ﬁﬁ@ﬁ%ﬁﬁ;iofﬁk'ﬁﬁTét@\ﬁ*ﬁ%%il%?%éoMKﬂT%ﬁﬁﬁ“
DITHRIMNEIRI &+ CHEsE T 2 o0, BRICHARE S e FIER B RO BTN
ﬁﬁM\M%HTT@%Ltﬁ%i\%%??&éﬁmvmmoHm%%m%#%ﬁ%KWDT%EQMﬁﬁéétb
2 BRI X 0 E TR ARE SIPEIR U, BT OREM S WEMSM ET a2 L2 RIL, TRAEBLTHZ TR
TR Z DB T OB EE TR LB A, F~—h—DBEE A E LTI EITR - T,

BT T/ ~T VT~ 70RTNDOA A=V Tk TEFEDRETH T2 Z ENFARTHDL Z L 2E8MET
JVCHRGE L 72,
RN AR B

(Near-infrared Photoimmunotherapy : NIR PIT)
il + RBBEWR HEFRAKEZRA VL2 —F v MA

Y 4 " N P
fig) Rl
k3245 -3 v}

conjugated

0036
0028
0.02
0.017¢

Scala bar : 5mm

Iz [ IRDye700DX(IR700)| [ NiRTight |
IR700 : 690nm®MD K THHE L. 700nmDEKE KT 5 HAWHE, KPR
JERIEERAMETH B A, ERNNEERESS 5 Z & TphthalocyanineZR D
silanolEA%HERE L. BKKEICEL T 2 ERZUEYE,

a: 7 ZEEIEE A~ DQD800D
A XD
RRED, K RETIER

b: f&555 7 FERF 1L (CUBIC-R)

b TERL L @GO REENL
FE3DER, D34, MEAK
BB kES AL
T RRES

R0
kw%m#&mmmm

mA-IR700 conj

. H She o <‘
T v B 5 DHARR

1 DRI SRR OB 2 QD800 DITAAMEARSLIE G L 72 Mg~ D HAL.

202443 A 11 H 23
B BT A A T —
AN = Y N2y N U VR 30 1 o R R 6 A



HFF /T )TNERA T uNT VI L BIEARIUSENE 7 0 — TR ARl DL 103

2. H&

BT EGFR Hi{ATd % panitumumab {2 IR700DX &0 L T, panitumumab—IR700 (pan—IR700) Z1ER L7-, ~ ¥ AfEEET
NELT, X—KvURIZE NEFBRATEGR @B LT\ 5 A3 HlaE~ T ADMBERICHEAE L, lem FREITK
F&®7=, 690nm YRR (50 J/cem®) @ 24 KEMAIIC 10pg @ pan—1R700 Z # k%5 L, AIEEOABE LT, 1 KRR#%ZIC
B+ Ky FThD QD00 (32pmol) ZFRkIE G- L TH A A — 7 % PEARL imager (2 CiT72 o7, £7-. EEZERY H
L. CBICIEIZTEIL L., 3D A A=V T %84T o7, RITHFWA A— 2 7% Vevo® 3100 high-resolution
Imaging System Z W\ T, 0.4 uL OV F VA RV T VT H ) ZFkBES U CREI L 7=,

3. BREEER

YIRS %2 LT A OEEICIZ T/ ~ 7 U 7L T 5 QD800 (30-50nm YA X) DM & i MRS EIN L7z, g
WiZ WL C % QD800 D HTHE DM 23GR O H AL, [FRFIZIMAE O RFILRA R Hiv7e (K2), Fio, EEERLoBEGIC X
L&, MEORMEFRICID 5-10umIZIER L THD Z ENHBA Lz, 20 &k, 2um¥ A XD~ A 7 o XTIV R
JES~D MBI ZEFET D RIEREN B D 2 & AR LTz,

L%EO)%*S'E%E”% AT, %A 70TV THDLI T A ReWTBEREEA A=V T 2772, ~A4 7 an
TNNOUFEE & IR ROMBNEE RO 7SR, EOMBENE LN (K3),

ﬁ@#%ﬁ% NIR-PIT {RIEZ AT 72 o T2 M T, T/ VA X, ~A 7 a4 XOR1 D & g ks m L,
T OREITIREIRE TR TE D E I LT,

4. FEH

ARFFENZ & o T, NIR-PIT TIAHE L7 IESENEAK 5 um £ TOMUNRL 7 OIEBNHEMEZ @D D L WO BRE LD

L. Zhvax~A 7 a¥ A X SUPR ZhE (super enhanced permeability and retention effect) &£ fFi}7=, &I, <A
7 aNT N EEGBEWEA A=V TIZE 5T, NIR-PITOFMEE=2 ) 7V TEL LR ONE -T2 (X 4),

HHEREREE O TOIRBENREO TR, 1BROFEZE LR TE e LTHETH D,

s

unmsonogmphy
/ > Mici voh bbles

¥ Ultrasound Contrast agent

|
é‘%
‘& \ Q ]L.
Time
Retail nad Signals Signals soon decrease

g =
;- T a ey AR ) | ]
2. o BREEXER } ’
g s b: BENR L BB~ i
B3 amls” DITREREE D O
? 1688 (r =0.74292, ey — by _—
p < 0.00005) % S eessiul therapeutic effect % ﬁmciam therapeutic effect
"""'"' KEHOWE CBERA A~V FERBL, Y42 0ATLD
<A P ORTLOBEER FREFETNIL. ARDREZOBTINTE B,
K3 <A 7 anNT Va7 BEEA X — Y v 7 FH. B4 ARHFFED G FAREE.
REFERENCES

1) M. Mitsunaga, et al., Nat Med., 17 (2011)1685-1691. doi: 10.1038/nm.2554.
2) H. Kobayashi, EBioMedicine., 68 (2021) 103416.
3) K. Sato, et al., ACS Cent Sci., 4 (2018) 1559-1569.



	102
	103

