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Clinical Application of Multimodal Sentinel Lymph Node

Seeker in Breast Cancer
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Project Summary

Title of Project Clinical Application of Multimodal Sentinel Lymph Node Seeker in
Breast Cancer

Key Words Sentinel lymph node, Multimodal, Breast cancer

Project Leader Kim Seok-ki (MD PhD, Molecular Imaging and Therapy Branch)
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Clinical application of multimodal breast cancer sentinel lymph node seeker in biopsy surgery

Associated Company National Cancer Center

i

- ARAES fg =) ; . .
LA EEa EARE 08w AAdEA AAW AT - Production of multimodal sentinel lymph node seekers
R = T Al e = HHEo Ho ¢ - Assessment of next generation multimodal sentinel lymph node seekers
- OFERE AEZE 5A2E 5o Facl st Ful. APl o 9 - Clinical study in breast cancer sentinel lymph node biopsy
EEE S I IOEE
- el ALl dEAIE =l A A @ Methods
N _ o . B _ . N } 1) Examination of clinical application of multimodal sentinal lymph node seekers
- GPNEN BARZA BAAL FA R AhIIBY. SHGY 8D " Mainton, o] Te BB ICG-HSA Kit oroduction and qual
- Maintenance of [Tc-99m]Tc-EB-ICG-HSA kit production and quality control
- OSRE FAAE o] &3 fubetel A YFxzAd dA AlE ¥ interim analysisE A 3 — Assessment of next generation multimodal sentinel lymph node seekers
- OFERE BAAE o] &3 Fuket FAFEZA Q4 AlE vy - Managing and improvement of clinical imaging device and system for sentinel biopsy
S RAREA 5% AR L Fashge] v

2) Clinical study in breast cancer sentinel lymph node biopsy

& AT - Result analysis of sentinel biopsy clinical study

- - Comparison of biopsy time and small part resection ratio
2]
z)

- R A - In phase-II randomized study, 86 patients with clinically node negative breast cancer
T 2 x/2 g A E(%) were randomized to receive periareolar injection of the mixture including ICG fluorescence,
SCI =% #AF 0/2 0 RI and blue dye or the only RI for SLN biopsy
IF 3 0/4 0
71 e} A7 o3 tn =9 6, U 1 @ Results
% =5 qubmission: 27 - Production of multimodal sentinel lymph node seekers
« WY ES: 2 29 14, PCTZAZY 14 - Clinical _system grliangement usir?g the developed 1_nu1ti1_nodal Ser?tinel lymph node seekers
- Preparation of clinical and experimental study basis using near infra-red fluorescence
- A4A Y - Clinical trials were done with 86 patients
_ - Sentinel lymph nodes were identified in all patients of both groups (100% in the
2R M B IO o] &F a z 278 ole
D 24904 9 ‘iE ol &% (‘y‘:’f = 61‘7]7‘} v multimodal group vs 100% in the RI group)
2) AAEEL gAY YEAEE 93 B vy - The average number of SLN in the mixture group was more than that of the RI group
3) YHAEE 9% IRB 52 (34 +1.37 vs 2.3 + 1.04 p<0.001).
4) FRE FZARY] A, FAL Zodol tiugh Zodd, FAME Au] T Ay - The time to excise the first SLN was similar in each group (65 * 516 min vs 80 *
5 YHAEE AT FEFES I Az A 45 min p-0.13). - -
o oo o A AL A 5 sl ol s Al - In multimodalgroup, percutaneous lymphatic drainage was visualized by fluorescent
6) BN (LM AmAlobd el A sl AW SRS o] &3 A imaging in 90.7% (39 of 43 patients) and all of the first SLN were detected by both ICG
ZH o A FH7hE AFete] dA 86 At dAAIF e, TR fluorescent and RI.

- After operation, there was no complication including skin staining or necrosis.

® Fd7q AR, Az, AU, 237, AAE, AAL, wA4,
- 4 W joled, oledk, AAY, oA, AYHl, A&
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1.20% HSA
o] =
1. ﬂ:[L_q 5] %%E 2.1/45 MDP kit (Fujifilm)
. B 1.0.3 M EDTA 40 pL (pH 8) Methylenediphosphonic acid 0.17 mg
1) H=2=x ss 1 MNaHCO; 40 pL SH sH Ascorbic acid 3.7 pg
1.5 M B-mercaptoethanol 50 pL Stannous chloride 8.45 ug
u— 3T et S
- GERE S gAEIZE B4 ZAYEE AsEdl 9o n Hgar are,1hr NaOH, Hol woa kit
— H,N i
HoN 2. PD-10 purification (PBS, pH 6) 2 3. Freeze drying

20% HSA (11 mg)
in 0.1 M Na,CO;

2. 479 W& & 25 1 mL,pH 59

1mL

D #ANY=ZA EdolA & AIANEH FAFAANNE FH H £

- 71 AP e kR A 3 2AIAAE dell 38 = GMP d8AE A

<HSA Kit>

- Indocyanine Green(ICG) 2 Evans Blue(EB) 71E¢] &u] (DSS)
ICGE tlol1:1¥5F (25 mg, Daiichi sankyo-#A1 9 2F#)S F18lal, EBE 20 mL &%
o #2 mpoldel 120 mg Tl

- Human serum albumin(HSA) £ ¢ nlo]&e] FH] (HSS)
(12381) & GMP A-&AA 20% HSA 05 mL (0.1 g)& 20 mL &9 & wpo]do] =t}

. ) - Human serum albumin(HSA)9] Tc-99m WA EA €4 EX
2 BERe EdolN J1Ed % 2A IT AR (radiolabeling of Tc-99m)
HSA 1 ¥49 Tc-9m 4 A#e] vz EXst7] 98t

ste] tldste]l= ey ElS HSA
F1E°] Tc-99m 10 mCi/0.5 mL < ¥ Aol A 10 £3F &

RE AAE Fuxg 7o R gn, Al AlgH Ee AMETIES 3Rl e &
w80 TPHE A Hasay] skl WAL A AN A/E GMP AN RE 2 -~ [Tc-99m]Tc-ICG-EB-HSAS £
A A AWt fotaxad o] FAES 208 mL 79 § & Itk o]F EB 120 mg E°13 & vlo|

o ol F 10 mLS Wil & EE0] 4o F1t} (Dye Stock Solution, DSS). th&2
2, HSA & wlojdo] FAE4 95 mLe ¥Wa 2 53 Fu} (HSA Stock Solution,
- gAdgel= 89¥ ]2 Human serum albumin(HSA) 7]1E¢ FH) HSS). %A wrEo] 7l DSS9F HSSS 2h2E 5 mLA 410141 % 10 mLe] Stock Solution (SS)
S W= Fu)h ol @ A AP SS €9 1 mLE [Te-99m]Te-HSA 10 mCi/0.5 mL o] <
of Yol thg, vhx oz 2% =AY & 05 mLe F7FE JlelFErh
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o _ _ _ 3L ZI kUl C
oW | uuw Azad | 5 AzAs | B Azxee AQO
Pyrogen | Bacteria Size
2011. 9 ~ 12 16 160 pass pass <10nm
HSA Kit 2012. 1 ~ €A 25 250 pass pass <10nm

- BEAAE S =S (pyrogen)3t BHE Elobrt HEH A FES g

- AlxE dYLFEN] FE Q| particle size’t AH FES

Tc-9m ¢ FAFT LS BF 99% ol ols. =g
g AgArEol At

- EA hHA

[Tc-99m]TcOs 10 mCi/2 mLE H7+s &
HSA Kitg g3t 34 Adxe
A&S AT 5 A

A2ollA 10 #1F W3AA

Tc-99mo] 9] 8] HAte 2 &

[Tc-99m]Tc EZ]E‘
ITLCE ofAEo] HMste] 189S wf 9% o] &%

FABH=A ALl AR Sl

WAFE 9] 0.3% ©l
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(7195 [Tc-9m]Tc-EB-ICG-HSAS ©] &3 U]—°/\-4 E]——? =
vhg-2 AL (b) SPECT 9% () <494 &3 94 ()
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4) gFEE EXAY FA}

- FA-$] inspection ?"FPE}

- upsed ﬂzi oF 30 & ©leoh (3ol F9)

- 45L& A% F Peri-areolar single injection (<F 400 uL) 3t}

FAPES W u SS Ho] FWoR FAdo] HX| GrE XAt

FAF Al g AL A ﬂixl% Zlol B AT g ¢A FAL

- Injection ¥-91& WEEd AZE Wil 2 min &= EA 2
(Warming 7 2: vl #42l 22 H(JgA 1S Azl 30 = d%)

- Aseptic technique &2 A] 3] gt}

5) BEFRE RAAE F&AA ZAAdE A2ge 7=

7h A

- B3 et 2E: HAgite #Evh 22 F

Simply the best fixation.

Articulated arm for surgical applications
with quick central fixation
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Operable early breast cancer
with
clinically negative or equivocal
axillary LN metastasis
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golgs ZA D43
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| dopRammmade | | ASuDEHEAE AN S |

)28 &A : Phase 1T
FAEEG : Double-arm (T RE TAHZHE B 7 vs. 71F9 HAMA wd 242}
+=7}4 : Single blinding

Wi o F2¢1uld (Randomized controlled trial)
Aol ¥4 prospective
ol 71 1 single institute

A

A2 B & AT 2] FU 2
o) S717k g7t merstel A3
- o 19l & 867 Al (AF 437, EHE‘%_I 43%)

- B7tg % (Endpoint): A @2 &9 $5 AL Ala, A gdEde] A& (54358)

% ot

D 9BAY B Bl 22 A Sy
- Al (v A "l ) 433
BCS with SLNB(sentinel lymph node biopsy) : 329
Simple mastectomy with SLNB followed by axillary lymph node dissection (129)
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AT (PR BANLE o8 AAFIY £4) ¢ 439

10

Breast conserving surgery with sentinel lymph node biopsy (33%)
Simple mastectomy with sentinel lymph node biopsy (107)

370 vs WiE2a 2.3

- AR dxTel A FAEEA] A4 }% 1009 = % 5} a, Algatel A geld
= +].
Fo 747} 65 + 5163,

o gased 23 ugm

80 + 435% (p- 0mes a8 Ad9 BT, (E 1
EL AET, HEToA AAgzde] sasks val
Al oz
P
($h2}7=43) (§FAF=43)
sk (%) 100 100 1.00
A 1% Ele AA gz
a7 s ZER) 34 +1.37 23 + 104 <0.001
A A PAREE AAAA . _
g A7 (2 BE + FEAH) 65 + 516 80 + 435 0.13
AAgEA Aol AA F A7
4 o i fﬂﬂ‘iﬁ a W 176 + 7.10 150 + 758 0.09
o, | T Rl
A EZA 27 e
e Ul el 6.0 + 361 73 + 395 0.12

S AR ANE 7 el we BAYEA FAee Muge U gy wds)
QEAo) Y Fiol FANLE o g7 Yol vlal Fasgo] B vhehut)
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% a7 WA WA ol Aol el & 39 A A HSA 1. Folic acid,.?DA.C, r.t.
B4 Bapa o PPN o EPAEN o 2. PD-10 purification
AWM A A HEZA
AR g 43 43 100 43 100 39 907 1-0-3MEDTA (pH 8)
23t 3zt 1 M NaHCO; 1. Methylenediphosphonic acid

L R ] B 1.6 M 2-mercaptoethanol Ascorbic acid .

Zaste B 42 42 100 40 95.3 24 55.8 FSA 37°C, 1 hr Stannous chloride Freeze-dried

v 2. PD-10 purification 2. Freeze drying reduced FSA

A ud;; FAPNR= o

]—;;Ljﬂ.nzl ]:;z} = 34 34 100 34 100 10 294

T ) [Tc-89m]TcO,”

A 7A A 3) gg::gadpgg 70, [Tc-99m]Tc-FSA [Tc-99m]Tc-ACG-FSA

. . 16 16 100 16 100 5 11.6

T 43tE St

oh) gGataA] vERse FA-EZd gXx0 ol A¥
@ A7 +4
5 5 15 . V& A 2 5 AS

- AAQANA Y ARE 2 ou FPEAS F718 AL sentinel lymph node harvestell ¢l @O Gt 84 A2d AzF qF 2
o] At o] Fe Holx ¥: o}, harvest® lymph node?] & vl A 7} - [Tc-9mITc FAAT AFH dRle] QA e Axe} Sejxon A
3t 13L, sentinel lymph node® harvest st=dl 3lo] Zw t©f AFA e AAdE E& W& datel AgEA @2 [Te-9mlTe A=A bwmlzt vjwshelet,
7 A vzt " AeR oA

2 A, b T AEFA WRJIFHAE KB [Tc-9m]Te 323 AdH
-lel]l ik Al AF7F BoefAv, 100 pMo] @ikt fej 7l A xzadAE A
X w = AL Folsk 5= A
7 FAEA GFRE FAYZH EAA (Folate Serum Albumin) Ad R $F 503 AR A "ol s Haw 5 it
A58 9%
3.50E-04
7]_) % }‘\_ 7‘:1—61;}- Z:l_}\] %_‘T_L_Z;_é_ EX] ;q_ PPy ) = [Te-99mlTe lé!? HSA
- * [Tc-80m) Te-ICG-FSA
= Folic acld + [Tc-99m | Te-ICG-FSA
2.50E-04
H =
o 0.0 2 2.00E-04
OH =
o H S 1soe-on
N o i
lj“\ I j/\u = 1L00E-04
NS P
N N N 5.00E-05
Folic Acid (FA) Indocyanine green (ICG) O e mm BN
o KB MOAMEZE1 HM A MCE?
Cancer cell line
W) @A gERE gA"zZd 222 s cell line KB MDAMB231 KPL4 MCF?
[Tc-99m]Tc-ICG-HSA 456x10% 3.69x10°% 267 x10% 1.80x10°%
[Tc-99m]Te-1CG-FSA 288x10™ 1.09x 107 9.70 x 107 258 % 1
Folic acid + [Tc-99m]Tc-ICG-FSA 126 %107 141x16" 132x10° 243x10™

@ 5% mddA GUAEA GFRE GAYZE 54749 Hal
=

= [Tc-99mITe 4223 AdH SRNE ol gate] ATES #vyg/dS Animal SPECT



(2

(NanoSPECT, Bioscan)® 213ttt $% Sol4 43 ges

WOEAA 5 FASE $o] vl animal SPECT planar %7
skt

o
Ho
SR
jinsA
2
i)
o
o,
o2 nft
1o

3 Feste]l FERAS FAsH L, [Te-9mlTe FAAT ddxyg dxrw 2
mCi/0.5 mLE H7 o FAE $ 1Y Fo SPECT planar GdE Fgsidnk. o1 A3 o
z7oR #9% Ay %
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10 min 60 min

(2710) FAHA3 A8H G479 FAAE AHE T SPECT 3 A9 3494

S

) GUEA BERE FAYTE BAGe A A

= [Tc-9miTe F4H2aFE AP dERA Algg 7| EZ A2 [Te-99m]el 2

AgE el Al Avht gAY 9L B4 PR fAHEA YL wwet

Atk 2 Zsiﬂ} 99.7 %= A4 [Te-9mld @A dFe] WA Sme 24 A4 979
%E fFAERL, 95 %= AlZHE [Te- 99m]°°‘ A J¥EH GFNe FLE A
97.8 %= %X] = IIFoEA F mAA BF IE oM TS AT+ U



50 — [Te-99mITc-1CG-HSA

40 -=-[Tc-99m]Te-ICG-FSA
30
20

Radiostability (%)

10

Hour

Time (h) 1 3 7 9 24
[Tc-99m]Tc-ICG-HSA (%) 997 992 993 981 97.8

[Tc-99m]Tc-ICG-FSA (%) 99.5 99.3 98.5 ST, 97.8

8) SPECT 44 ¢ HIEx®EA ZAP=A EAA (Tetrac Serum Albumin) 74

ol
- AR 2R goln sl el BHEZ (Tetrac, tetraiodothyroacetic acid
THSA B AAERAYAY A9 vss Zerh o
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2 2 454
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Tetrac

) SPECT %744 HEZEA #AHZE A=) 7

1.0.3 M EDTA 40 L (pH 8)
1 1 M NaHCO; 40 L !

-3 1. Tetrac 1 0. ° 1.5 M p-mercaptoethanol 50 L. ! 0. ° SH SH
2,EDAC 37°C, 1 hr
HN — . HO | N -, HO | N
4 3. stirring overnight in the dark, r.t | H 2. PD-10 purification (PBS, pH 6) i H

4, PD-10 column
HSA

1/45 MDP kit (Fujifilm)

Ascorbic acid 3.7 ug
Stannous chloride 8.45 g

Methylenediphosphonic acid 0.17 mg
NaOH, HC

ssmye
Tetrac-HSA kit —————— [Tc-89m]Tetrac-HSA

Freeze drving

o) SPECT 9444 HlEe B2 4A9=d £A%e] Sol4 A%

DO AEF B 54 A
- WA HE

sEde Aan FAAD A}
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e FTC236
£ 100%
zZ
=
=
>
3 s0%
0%

control Buffer 0.01mg 0.1img img 10mg

Tetracin NaOH (24h)

@ Azl W A3 29

= [Tc-99m]Tc HEZHAZ AFHY LFUS 7 AEF Aesto] 4
sttt AlEFER JFH &0 Aols Hiloy 7E JAEHY &
HEZAS ¥y &7 AHgel o ¥ %
2 BAESS RS AT F Sl

8.0E-03
mHSA
WTSA
6.0E-03
g
w
=
2z
-~ 40E-03
o
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©
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20E-02
0.0E+00 - T T T l
KB A549 SKOV3 2774
Cancer Cell line
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SPECT (NanoSPECT, Bioscan)® <13} it}

4, vhese] 9% sububdte] [Te-99mlTe HELAF AWF FFAE 100 uCi/s0
uL FAFE F 10¥ % 60%o] SPECT 94-¢ FQstadrh. 7 A 10%we] gxd 43
B gAd 5 AL, 608 FoIE e 79 HAS wold gowA FARY 2 g
Zave] 0% AsA AAsel Aee HAY & ATk F, HESAF AP Aww
2 o g@ ATE Aol Agarlel bAF FAYLA EAAelTl A IS A
4 oobrd BAZE 9122 BAT & Atk B8 1 =2v)k AAstkel, 10 w9 A4
WE AZE ool ohmel Yid HAE HAY F Agom, AAYZAN vRE A7kl
60 Hol = §A5o), gAPLAe] WPEE Azl Aol FAYLAL WrIshE ] ol
w3, BAPZAG U@ AEFEIL sl FAYZA 4 AHEA S5 A
Yrd 2424 4% 54 e 39T & Aol

-
10 min 60 min
Animal SPECT

(911 [Tc-9miTce BlEZ AT AFH dF-HS o] &gk
nk-$-2~ 9] animal SPECT @24 4+

2h) SPECT 9738 HEZHEA FAHZA A4 AW HdA

- [Tc-9miTc HESAT AdH FRRl} Aad 7|ER A4 [Te-9m]dEH LHw
of Atg e WellA Aviil WA FH AL FAVF bgHow FAHEA FAES vl
shvk 1 A3 997 %= AAE [Te-9mld 8 dhnle] A &
979 %& FAHNUIL, 95 %= A ZE [Te-PmlalE2t AT <l E

AolA 962 %= FARE BAdFomH F FAA mF AP WA 95% ol AT

F9e 5 Ak
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100 L —i r— — —p
90
80
[ ——[Te-99m|Te-ICG-HSA (%)
60 - [Tc-99m[Te-TSA (%)
50
40
30
20
10
0
1 3 5 9 2
Time (h) 1 3 5 9 24
[Tc-99m]Tc-ICG-HSA (%) 99.7 99.2 99.3 981 97.9
[Te-99m]Tc-TSA (%) 995 982 981 976 9.2
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Comparison of sentinel lymph
node biopsy guided by the Breast
multi-modal method of | Cancer =
indocyanine green fluorescence, Soqu }lzun Research and| submission é(ﬂ 1110210
radioisotope and blue dye versus Treatment
the radioisotope in breast cancer; (4.43)
A randomized phase II trial
Sentinel lymph node mapping
using tri-modal human serum . . .
albumin conjugated with visible SIe{’Hun Biomaterials submission 79 1110211
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dye, near infrared fluorescent dye
and radioisotope
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Sentinel lymph node mapping using .
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peritoneal seedings using intraperitoneal | , H‘;, 7 Aﬂﬁ’ @ PCT FAEY. 5% 2 AAHzHo] So]42l [Tc-9m] Tc FA4¥ A4k Ag oldy ginl
.. . _ oo U, T, ~ - - 9] %
staining  with  folate-human  serum | o, 2" Go 00| SNM 2012 | =4 | 1110211 (LABELLED FOLIC ACID CONJUGATE COMPOUND SPECIFIC TO CANCER AND
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[Tc99m]Tc-ICG-Folate Human Serum AT, WA B 2) 20113 slsesgetRabod Al 2] W Initial step of multimodal image-guided sentinel lymph node
Albumin Kit for Cancer Specific 24 o]' A 7]' WMIC 2012 9] 1110211 biopsy in NCC, Korea
Sentinel Lymph Node Mapping Rl E
Comparison of sentinel lymph node 3 20121 = f8ek 33 913t =7] 91913] Wi, Multi-mode sentinel lymph node biopsy
biopsy guided by the multi-modal . .
method of indocyanine green A 2ol ZOFlﬁ Satn cAnt(Jiu() =9 | 1110212
fluorescence, radioisotope and blue dye e Seas OS?S;e
versus the radioisotope in breast v
cancer; A randomized phase II trial
Prediction of the non sentinel metastasis 2011 American
in patients who received neoadjuvant o)Al Society of Clinical
chemotherapy for clinically axillary node = Oncology annual
metastasis meeting
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Project Summary

Title of Project

Development and production of Multimodal Sentinel Lymph Node
Seeker for Breast Cancer

Key Words

Sentinel lymph node, Multimodal, Breast cancer

Project Leader

Kim Seok-ki (MD PhD, Molecular Imaging and Therapy Branch)

Associated Company

National Cancer Center
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SCI =% #F 0/2 0
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* =1 submission: 171
* U5 ) &4 13, PCTxAEY 14

& Aims

Clinical application of multimodal breast cancer sentinel lymph node seeker in biopsy surgery
- Production of multimodal sentinel lymph node seekers
- Assessment of next generation multimodal sentinel lymph node seekers

@ Methods

Examination of clinical application of multimodal sentinal lymph node seekers

— Maintenance of [Tc-99m]Tc-EB-ICG-HSA kit production and quality control

- Assessment of next generation multimodal sentinel lymph node seekers

- Managing and improvement of clinical imaging device and system for sentinel biopsy

@ Results

Production of multimodal sentinel lymph node seekers

Clinical system arrangement using the developed multimodal sentinel lymph node seekers
Preparation of clinical and experimental study basis using near infra-red fluorescence
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1.20% HSA
2.1/45 MDP kit (Fujifilm)
} HSA kit

1.0.3 M EDTA 40 pL (pH 8) Methylenediphosphonic acid 0.17 mg
SHsH Ascorbic acid 3.7 pg
Stannous chloride 8.45 pg
NaOH, HCl
HN
3. Freeze drying

1MNaHCO; 40 pL.
1.5 M p-mercaptoethanol 50 pL.

7°C, 1 hr
2. PD-10 purification (PBS, pH 6)

ATy AFEE
1) HEE5®
- OFEE S AR ZAE gXAE gAEZE Adged ddHes Hedn
20% HSA (11 mg)
i Lph 59
2. 479 W& ¢ 25 T
1) ZAEZE XA A& AINEG FAFAAAE FH L §X
- 7] WA o oFE st 9 =AY F GMP AEAA X
<HSA Kit>
- Indocyanine Green(ICG) ¥ Evans Blue(EB) J|E¢ FH] (DSS)
ICGE Yolax=18F (25 mg, Daiichi sankyo-#l ¥ 2F#)S +4|3taL, EB+= 20 mL &%
o f& wheldel 120 mg FETh
- Human serum albumin(HSA) &< nlo]¢e] FH] (HSS)
20% HSA 05 mL (0.1 g)& 20 mL &%<9 f2 npo]de Hi=t}h
=) = Q Al A
(2ED & GMP A8 - Human serum albumin(HSA)¢} Tc-99m BAHH S L4 EA
(radiolabeling of Tc-99m)
9) B2Rc EfoA JEY Y A EE AR HSA 1 #2449 Tc-9m 4 Y=t &2 ¥ A3817] $l8le] tjdsteol= 393 E]L HSA
; Z1Ee] Tc-99m 10 mCi/0.5 mL & W3 A2olA 10 #3F &5 Fh
7h) tERE EdolA &/ ZAY
BE ARe Fizgs Ron v, A AMEE oFE AMEVIES il B &
SEol XFEE AL A2uehs] fskel WAL FAYUAL/E GMP AN wE = - [Tc-99m]Tc-ICG-EB-HSA<] =
Ao At tolad o] FAES 208 mL 9] & & =Tk o]F EB 120 mg 01 & vlo] Y
of Yol adF 10 mL& ¥ & £509 4o FtF (Dye Stock Solution, DSS). th&2.
2, HSA & ulo]do] FAE4 95 mLe ¥ & H3 v} (HSA Stock Solution,
1= 2938 €€ Human serum albumin(HSA) 7| E¢] FH| HSS). 9hA wEelz DSSeF HSSS 2H2E 5 mLA 41014 % 10 mL] Stock Solution (SS)
S WFEo] Fr)b o o]#@ A AP SS €9 1 mLE [Te-99m]Te-HSA 10 mCi/0.5 mL vlo] <
of Wol& the, whAttow 29 HEAe) 9 05 mLe 7% selEr)
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FA2#2(Q.0)
Pyrogen | Bacteria Size
2011. 9 ~ 12 16 160 pass pass <10nm
2012. 1 ~ @A 25 250 pass pass <10nm

AbE 3L Q= E A (pyrogen)®t WHElEobrl AEHA B g

=01 el Axdd | F AxdE | T AxTFE

HSA Kit

|
Fel
HN
o

2
BN

| QFEFN ] F1ES particle size?7t A4 FEE& FAFEA A AR A, (7194) BFAR] EdolE o] & =AM

~ "hALELEF A8/ WRALElE A E

Tc-99m o ZAEES BF 99% o]/dols. L Tc-99mo] e WAs S &
stolol A el bargol A,

WAs el 0.3% °]

- EA 43 - wag 228 BEAY SUolAE olgetel whosold ARste] Ax/ 2AAYY WA
3 = SR 5

[Tc-99m]TcOs 10 mCi/2 mL& #H7be = A-2oA 10 #37F ¥-8A A [Tc-99m]Te F A€ A
HSA Kit $433, §4 23 ITLCE oldEdl Aot Helahale W 9% o wA&
2 g & A
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Simply the best fixation. Swiss Made

Articulated arm for surgical applications
with quick central fixation
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(2295) [Tc-99m]Tc-EB-ICG-HSAS ©] &3 wh§- /\4 q%
phg-2~ AR (b) SPECT 974 (o) =49 33 944 ()
Qojzl SLNO| A4 A3

by

pak
e}

5

4) FEE EARY FA
- FA-$] inspection ?"‘PE}
- upsed HZE;‘_ oF 30 & ©leoh (3ol F9)
- 43L& &%= % Peri—areolar single injection (¥ 400 ul) 3Ft}.
FAbbES W ow SgE Ado] FHoE FALdo] Fx JnE xAEa
FAE Al TR AT beA HAAE Aol B ARE A FAH
- Injection #91& wWd A=2E Q3 2 min A% A2
(Warming 7 2: vl #42l 22 H(JgA 1S Azl 30 = d%)
- Aseptic technique &2 A] 3] gt}
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Folic Acid (FA)

3!

W R4 e A EEd 542

1. Folic acid, EDAC, r.t.
1) HSA ——— FSA
2. PD-10 purification

1.0.3 MEDTA (pH 8)

Indocyanine green (ICG)

1. Methylenediphosphonic acid

chloride Freeze-dried

reduced FSA

1 M NaHCO;,
1.5 M 2-mercaptoethanol Ascorbic acid
37°C, 1 hr Reduced St
2) FSA FSA
2, PD-10 purification 2, Freeze drying
[Tc-99m]TcO,

3) Freeze-dried

reduced FSA — > [Tc-99m]Tc-FSA

[Tc-89m]TcACG-FSA

o QAEA GERE GAYTL EAA Folq AF

O g2t FEA AEd NEF gg A%
= [Tc-9m]Tc |AH43 a8

&S o]l 2FEA ¥ [Te-9mlTe A8 H dH-w3) vlasolct.

A, b R AEFQ HJFAAE (KB)AAT [Te-9mTe @443 <

ARRle] g AlZEd AH7F ZeAH, 100 pMel 4t FA A gz A=

=
WA 2 HelAE RS HAF S A

2013/02/18 13:43 C-8182

3.50E-04
® [Te-98m] Te-1CG-HEA
A.00E-04
= = [Tc-88m] Te-1CG-FSA
= Folic acld + [Te-99mTe-1ICG-FSA
2.50E-04
g .
&_ 2.00E-04
s
3 1.s0E-04
3
3
= 1.00E-04
5.00E-05
50000 | s p— ]
KB MDAMAZZ
Cancer cell line
cell line KB MDAMB231 KPLA MCF7
[Tc-99m]Te-ICG-HSA 4.56% 10°% 3.69x10°% 267 x10°%® 180 x10°=
[Tc-99m]Tc-1CG-FSA 2.88x10% 1.09x10°% 970 %10 258x10%
Folic acid + [Tc-99m]Tc-ICG-FSA 1.26% 107 141% 107 132% 107 243% 107

@ §B RN GAEA BERE GAYTE BA%e

= [Tc-99m]Tc F4tAd AdH
(NanoSPECT, Bioscan)® 3}

Wl FAA B FAE 5] mp9-~ animal SPECT planar 94 2
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?’—'],— [she]
FAch B Sold 4R UL AW JAAF QYA 2
EREE IR



2013/02/18 13:43 C-8182|

feSomiTe HEA 166 (TeS9miTe FSA 106 A del A geht Ay FelAs EXF AR FAHEA HHL e
vk 7 A, 907%= AAE [Te-9mlAAY ARme] WAy £EE 244744 97.9%
= RANRL, 95%% A% [TeWmlgaq d84 avne 598 A4
978%% FAES HAPORA F EAR BF Y ol A AL o

g

3 8 8

2

—+—[Tc-99m|Tc-1CG-HSA

Radiostability (%)
w
Q

(139) 4 5old 43 8998 93 dardd d84 989 242 573 FAE $9
40 = [Tc-99m|Te-ICG-FSA
w92 animal SPECT planar %74 30
20
7189 Q¥ GRNE o] &3 A, Aol AHEEH7el Wl g kA FAYZE ;AR 10
o17lel AW FAE A olFA 54 EAV fla, 53 1 Av)7F Fdste 10 ® U 0
o] A%k kel obEel WEA HFAE AW 5 YT wF AAAZA v ATro] * ¢ ° b ® *
60 RAAE FAHER AFAZ] Ho] AANYZ AL WS ugo] wx, PAPLY fou
of g MNEAEsL Fhete]l AR ZA Ao AFEIL 4 FAEZH BAAEA Time (h) 1 3 5 9 24
frelet 548 7ixich wekA,) o)y e A8 4RR mXAe] FHE BF 7k gake [Tc-99mITc-ICG-HSA (%) 997 982 %23 281 979
Ajtet ZAAE AL O FE Aol TEEIAA BA 7 7HEsth [Tc-99m]TcICG-FSA (%) 995 993 985 §7.7 978

7) SPECT %744 HEZREX ZAE=ZH ¥AA (Tetrac Serum Albumin) 7|

=4
- Y s28e] goln gl JEld BlEZ (Tetrac, tetraiodothyroacetic acid)2 Q1 1
Y oavB3 FEAC Agstd TETA L AAIRAAA A 7)TE ZETh oled HE
d : o] WAUFS o] &aH IV T 503, vFH A THEHE U FEAH F 9l
e 2 & Acw /Y Ak

(7910) FAHAF JAPA 4R ZAAE ARES SPECT 9 49 F34374 Tetrac
gl A EA tERE AP ZA 529 A okAA ) SPECT 94€ vBlE=t®A gAHZAE 32219 M

= [Tc-9miTe FAHA3 JddA st Aud 7ER A4 [Te-9mldEA &F-vle]



4. PD-10 column
HSA

1/45 MDP Kit (Fujifilm)

Ascorbic acid 3.7 ug
Stannous chloride 8.45 g

Methylenediphosphonic acid 0.17 mg
NaOH, HC

1.0.3 M EDTA 40 L (pH 8)
1 1 M NaHCO; 40 L.

-2 1. Tetrac 1 o. ° 3% 1.5 M p-mercaptoethanol 50 uL

2.EDAC 37°C, 1 hr
HAN — . O I N _reaw
3. stirring overnight in the dark, .. j N 2. PD-10 purification (PBS, pH 6)

smye

Freeze drving

th) SPECT 97%& HE®

D AzE o 54

- WA EﬂEE‘ﬁ?}‘} AEH gl AxFFo W 545

Tetrac-HSA kit ——————— [Tc-89m]Tetrac-HSA

u@r‘.’muﬁ

=dE Agsta
150% — UGTMG
e FTC236
£ 100%
=
=
o
=
T s50%
9%
control Buffer 0.01mg 0.1mg img 10mg
Tetracin MaOH (24h)

@ MEFo dig A3

\:l
= [Tc-99m]Tc EﬂE

welede). AEF
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50E-03

6.0E-03

4 0E-03
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Project Summary

Assessment of sentinel lymph node operation using the mixture of L gz=uce omol ziaalEa I = agaad QAo Aas ol = Ol AFA]H O Al 3l B
Title of Project indocyanine green, blue dye and radio—colloid in the breast cancer GERE fUe YL BAKE AAFE ARl A8 siste] ddAde Add
patients =5
Key Words Sentinel lymph node, Multimodal, Breast cancer
Project Leader So-Youn Jung 2. AFe g 2 A7
Associated Company | National Cancer Center
Purpose: Sentinel lymph node (SLN) biopsy is a standard surgery for axillary staging of early 7h Ao e
breast cancer. This study aimed to evaluate the identification rate and surgery time of SLN
biopsy with the multi-modal method using the mixture of indocyanine green (ICG) ouroroj=
Teao—lo
fluorescence, RI and blue dye as a new method, in comparison with the RI, in clinically node
negative breast cancer patients. l Pl %”iﬁ' 87128 ‘
Operable early breast cancer
Methods: In this phase-II randomized study, 86 patients with clinically node negative breast - with ]
clinically negative or equivocal
cancer were randomized to receive periareolar injection of the mixture including ICG axillary LN metastasis
fluorescence, RI and blue dye or the only RI for SLN biopsy. We compared the identification ‘ " E‘ow Py ]
= = ©—i T=
rate, the number of SLN, and detections time of SLN biopsy between these two groups. ‘
\ Sxt9| Wi \
Results: The mean age of the multimodal group and the only RI group was 482 years and ‘ ‘l
51.0 years (p=0.12), respectively. There were no differences of histopathologic factors including e —
=2 -
tumor size, node positivity, hormone receptor positivity and HER2 positivity between two SEAR DR MAY A, ST HE Sae HAY DTS 0|28 ZHA| AEE 42
groups. Sentinel lymph nodes were identified in all patients of both groups (100% in the 20|28 ZA| UDHE 425
multimodal group vs 100% in the RI group). The average number of SLN in the mixture l ,',
group was more than that of the RI group (3.4 +1.37 vs 2.3 £ 1.04 p<0.001). The time to l I,
excise the first SLN was similar in each group (65 + 5.16 min vs 80 * 4.35 min p=0.13). In l %‘*lan'Ef Holgg | [zMmzz E"' EEd
multimodalgroup, percutaneous lymphatic drainage was visualized by fluorescent imaging in ‘ SolE B =8 o = B
I UEY M EHE | | MAUTHH UM SN S |
90.7% (39 of 43 patients) and all of the first SLN were detected by both ICG fluorescent and
RI. After operation, there was no complication including skin staining or necrosis.
. QA A
Conclusions: This study is the first randomize trial which compared the multimodal method ~ 9144 @ @7 : Phase II
using the mixture of ICG fluorescence, RI and blue dye and the conventional RI method for - $AEE : Double-arm (U5 RE A HEZA FAAF vs. 7|9 WAMA w3z FA4]#})
SLN biopsy. The multimodal method is an available method for SLN biopsy, which allows - =74 Single blinding
percutaneous visualization of lymphatic vessels and intraoperative lymph node detection. - s el (Randomized controlled trial)
A

o] ¥4 : prospective
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