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B} AAEAE, dAEZR i E3hE slol==47]o H4= did] 1.2581¢) tholu]d A ¥E(divinylsul fone,
MW: 118.16 g/mo 1)S 0.1M NaOH (~pH 11 o]Ah)olA dols & st v|dAdZEy] X3 H o U:}E]r ‘ﬂ'%/\]ﬂ’%
gelete] S WA A7) SEhEgS Wk Albel wet FRdu= 6M HOlEs FolF g 7 olgt®
gojrmy == Fo=Z ). ol¥A HdAMEVE X3E Y~Ed IEAE 39 AE B2 —Eréi(dlalysis)’\]
7 Fo] (3.5kDa molecular weight cut-off dialysis membrane) ¥H&A] AREZ ko FaEESS AAS FA
o B4 3 5A7A%XE 9 vdAENE g8 uAgHe] Al 92EH uRAE F5590. vdAEY)
2 23] F HEA 9] R AXIFECH MR) BAS Fa) ot

T 39 Z+ZF 108%, 208%, 1E]i 30E5%<] H|HdAE|E x3E dAEYS 77X H MR 2FE8S e
Ak, A7)A X3 AxE § = 6.9 9 at 6= 29| dNFE= ¥ A (peak)d] FAoleH A (area under curve)E
] o o
h

| %

w5 oHlaske] gRlsksirt.
HdAdE7] 9 E&7]2 X3E A2 92z u¥AE A7 98, 47 105%, 205%, 183 305%2] H|
dHEZE X3H Al 92Ed 1825 I E2Ho]E W (phosphate buffer saline)E& ©]-83he] pH 7.42
urzo] FEvk. X3kE v|dAEV) E4= tiH] 5u] o]Ate] tholE e Ed ol = (dithiothreitol, MW: 154.253
g/mol)& H7bEl o oF 40%7F WS sty EE vjdAET e HUME § JdEE SFITE. 40+
F M HCIS #H7tell Fo] pHE 9katAd el Aoz wE 7 397t9] B4 (dialysis)S Sa WA AREX

tolEl S Edo] &S AASN FATh. FA F EHEV|e vdAHEVE X3 A2 9iEQ 1@AE FHAAX
sgith. AEA0 gLy A% o]ni a7 2H(H MRS B850 § = 6.9 937} AR EA o]RE E3

I v, Axd s2dx ] Al 9AEd aa 92 A2 9AE” ufAE 747 PBSell %9 &, A7

ICG B ofolertfol=r 0 YS HIISGUTE. o|F A&AQl olejertol=r 9 o] oA (emulsion)sHE 93l

98] (sonication) & ZH7F 58 Fet A8tk FakAY o] F dojxl LI 99 Al girEG uEA

A3} A2 gAEY uEA NS Fete] Astd ¢ U=EF Qv EFEAL pH 7.4 (A pH), A2
e}

(room temperature)ol A &3talo] oF 30 WA 40% Zof Al dAo] A7HIAY (= 2).

AA 2. AFE 9 A87] X$ A=l A

7] el AsgtE= AIHS HA g sy flete], nEAe] v 2 28] Xg Ak w
o13to] = 5o YehQIth. iR FXEE PBSIl tidte] w/v %2 ez, ZE7) X
10, 20 2 30 2%°|t},

AFAI 10%(w/v)e] AEAF =AM, Al gAE- uiak 3 A2 gAEd agake] 287 A& Jr=rf 20
=09 stol=mAe] of 303 Ao Ao HAstE A S 2t AR 1HT

Al 3. otolerol=E 09 i wE dol==Ao FHA3

ofo]o ol =t Qo] Tk mE Jlo|m=RA] FAE Folegitt. ofojorfo]lxE 0L Al F HIE
71Eo® Z+2F 0, 10, 20 2 30%(v/v)E AAERAoH | 30%(v/v) ool W 1=A &3 P (emulsion)©]
He Aol ERIHAT (B 6 R ¥ 8). g 20%(v/v) Wwrdul= AA W AdAxd Aol Ruje wgh (T Al
a4g ﬁ‘rohﬂ HA e AL gl (& 6). wWEhA 20%(v/v)e ofolertio] 2= Y TRE HAslH Tk
2 AAsth. 20%(v/v) 9] ofelettol=E 24 i Al AstEe Alzte] ®Wislgle] ¢F 0XAER A HE

A AASAF (&= 7).

AXd 4. IC6 ¥E9 HA3

T3 ICG %= A2AHES 9ldl, Hironobu Wada 59 'Minimally Invasive Electro-Magnetic Navigational
Bronchoscopy-Integrated Near-Infrared-Guided Sentinel Lymph Node Mapping in the Porcine Lung (PLoS ONE
10(5): e0126945. https://doi.org/10.1371/journal .pone.0126945)' == sl sAlo A3 HH 3t 243
S AP}, olw, 16 s=7F <F 0.005 mg/ml ~ 0.02 mg/ml & wl el A7) (intensity)#e Holix A
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[0084]

[0085]

[0086]

[0088]

[0089]

[0090]

[0091]

[0093]
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A 5. ICG & ofolettol=E 299 Fr wWE o=z FFMT H3

A7) ABEE5EH, 0.0Img/mle] ICG B 20%9] olelettol=t 0¥ x3gtale sfol=z2 Ao 7HY a9A <l

el As AAS oA = Ak, olo] 0.0Img/ml9] 1CG B 20%9] olo]otfolZ= 2dUS HAS slo]=
24 AYS A4 F, 106G ¢ ofolerfo]=zE U9 WEAIZHS 24A17H5< 37 T2 PBS(Phosphate Buffered
Saline)oll A &el3F3tt.

ot

o AT, 106 2 ol ool =E 0dle] 24N7HEt AFHOR Solmmde] At B A%E s (=
10).

AA 6. dEdd=FAe] WA W (in-vivo) &3} 2

eln AHskd AP EFPEGAs] B AA Wlinvive) FFON L £/ A mE)e FAE
el Aol F9 F, 106 @ ofol ool 2E 0 Fhaln A Al HaED DEA g A2 ¥
@ n@A o] gt selmzal 4ol B YRS 3] Aste] FA AAA(dual syringe)E A%, ol

]
& in-vivod gl &8s v(= 11).

mode o

TAAo R 0.0lmg/mle] ICGE XT3, 0%, 10% = 20%2] olo]otto]z2t UL BEHA3t slo]|=24S o
£3}o] in vivo AES FAATY. MNE L3 invivodd Ay X (Slo]=2A glo] ofo]orte]z= Qo
%1067 5

d 2 ICGERE dE A (emulsion)S WHE AE) di¥] tsPdxd A AFE Al ofo]lerjol=2t oY
de # 22 F FAHA Qe AS IRlEtt (= 12). gEo] A& W (in-vitro

ZHA 2 10%9] ofoletfel=E oS FRetal Y& st l=R2AL C-arm 9 Al AL Ho
olotfolzE 2US FFEtal e AL 106 Al2dy W B0 & X8y FAlol W

AE CT A2ES BlY (= 12).

>

Ne 283 F7H< in-vivo A3 @AE AX =7 ok RN e dzdde] ads I At
24A7F EQF ofolottol= 99l Wl ICG7F Hoh MW F-9felA F FAEAL 3l

oFom iy g SAT FEe A vlesklsnt, FAAe T3] AAES ZRR Al Al 9lejA, o]
A A Ve ax v A FEd olw, ol ofs) & o] Wb AlRkE = Aol obd &
gl Aojnk, whebr 2 e AEAQ W= HEFE A7EEd A5 SUkEC ffste] Aojdnta &
Aot}

* 1cG
X-ray contrast agent
am Crosslinking point

Dextran polymer backbone
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k1
g
[\

Sonication Sonication
Synthesis of dextran-Vs:
L 0 cH, OIMNION o . \\\‘ &‘
on + /_gj —_— e j’"?
o W 6 Ll
OH ] OH

Synthesh of dextran-SH: +
o M SH P4 OH o
o ¢ M + 'ﬁlﬁ’ — i~ QJ_.(\&LSN
L5 Ig -0 ./'g

o o0
& é Hydrogel

Hydroga!lormation:
Dextran-V§ Dextran-SH ‘
= OH pHI4 OH Ig_,'o
o4 - ?JP': + o Q s’\g/s" T oM 9 s’\gts 0 04
il ”f, . J_gJ " _,—34 on- ® Crosslinking
L o o =0 ICG Lipiodol® point

1
(g
LW

li & W
B S MR | q o o _"'_ o =
i} i
DM 20% | R
|
DM 10%
= A
e (] [ [0 Ve i) i i 7e

-

_13_



ErY
Dex-\V5
e in AJb
Dex-SH
| VIVATA
: F|||_'|' - _Illl,ll.- | l'-.___f'l___)‘-n
L F 5
Zd5

mm DM: 10%
E DM: 20%
= DM: 30%

H [l
5 75 10 5 75 10 5 7.5 10
Polymer concentration (wiv (%))
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3
r@

k1
[N
N

Gelation time (s)
R Lt =
T ¢ 7

—
[—]
|

u_
0 10 20 30

Volume fraction of iodized oil (%)

=498
4008 -
ns
3000 .
5 2000
F
5 1000
o
W@ ° W 3 3
Violume fraction of iodized ol [%] Volume fraction of lodized oll (%)
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A [ } -l W, e, i, e g R A e

10 g emd
DIDI2D222022>
1/2 dibution
EH]I0
3000 — ns - ns
54
Ezooo- =
- 3
2 g
2 1000 § 27
3 N e
(& ] =
14
0- 0-

0 24 0 24
Time (hours) Time (hours)

Custom-manufactured dual syringe

216
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] C-arm Fluorescent C C-arm Fluorescent

% 10%  20% 0%  10%  20%

C-arm signal Fluorescent signal

in e 4 ns

Sigral fo Background (SBR)

Sigrzl to Background (5BR)

3
0% 0% 20% W 2%

Valume fraction of lodized el %)  Volume fracticn of iodized ol %)

100 =

BE

L e

40

204

Degree of calocalizatian |%h)

n-l
10%  20%
Volume fraction of iodized oil (%)
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Computed Tomography (CT) Fluorescent Imaging

24 hours later 24 hours later

0 hour
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