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Lutetium ("77Lu), with its theranostic properties, is one of the most widely used radioisotopes
and has a large share of the radiopharmaceutical market due to its many applications and targeted

therapeutic research using lutetium-based radiopharmaceuticals. However, lutetium-based
radiopharmaceuticals currently approved by the US Food and Drug Administration (FDA) are limited to
the indications of gastrointestinal cancer, pancreatic neuroendocrine cancer and metastatic castration-
resistant prostate cancer. To overcome these limitations, we aimed to demonstrate the feasibility of
expanding the use of lutetium-based radiopharmaceuticals by verifying the availability and therapeutic
efficacy of lutetium produced in a research reactor [HANARO). In this study, we confirmed the therapeutic
efficacy of lutetium by using cancer cells from different types of cancer. In addition, we selected cancer
biomarkers based on characteristics common to various cancer cells and compared and evaluated the
therapeutic efficacy of lutetium by regulating the expression of target genes. The results showed that
modulation of cancer biomarker gene expression resulted in higher therapeutic efficacy compared to
lutetium alone. In conclusion, this study verified the potential use and therapeutic efficacy of lutetium
based on the production of a research reactor [HANAROQ), providing fundamental evidence for the
development of lutetium-based radiopharmaceuticals and the expansion of their indications.
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Table 1. Type of FDA-approved Lutetium-177 (*”’Lu) based radiopharmaceuticals

Radiopharmaceuticals Components Target Indications
o . SSTR2 GEPNET
Lutathera Lutetium ('”’Lu)-oxodotreotide . (Gastroenteropancreatic
(Somatostatm receptor 2) .
neuroendocrine tumors)
. Lutetium (”"Lu)- PS . mCRPC
Pluvicto L (Prostate specific (Metastatic castrate-
Vipivotide tetraxetan . .
membrane antlgen) resistant prostate cancer)
s, A7 Zdo|Ed o] FHIE (VLu)= o= AYAGrE, Aol 50 B 100 uCi®| FH|
A A AZA &, 75% MRS o] F = AHgstel A B (Lu)S A @St 37°CollA 72417t F<F Bl STt

7HAIZ] F TLC iaﬂﬂi =751t (RF=0.07).
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A28, 00001), tHE LA ZF H716 A2 (FH=A
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2P| A A FSl= HHU R v . Roswell Park
Memorial Institute 1640 (RPM 001, Solbio, Korea) Bl %] ]|
5% fetal bovine serum (S001-01, Welgene) ¥} 1% antibiotic-
antimycotic solution (AA001, Solbio, Korea)= Ho] gt=
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ROI # 1 RANGE: 916 = 111.15284. to 942 = 114.31284.
AREA : Gross = 194 Net = 185 +/- 14
CENTROID: 929.16 = 112.75284.

SHAPE: FWHM = 0.40 FW(1/10]M = 1.53
ID: Th-234 at 112.81284.
Corrected Rate = 1101.19 +/- 83.33 ca

ROI # 2 RANGE: 1701 = 206.40284. to 1727 = 209. 55284
ARER : Gross = 250 Ret = 241 *f=
CENTROID: 1716.21 = 208.25284.

SHAPE: FWHM = 0.76 FW({l/10)8 = 1.41
ID: Lu-177 at 208.37284.
Corrected Rate = 36.52 +/- 2.42 cA

50000

ROI # 1 RANGE: 916 = 111.15284. to 942 = 114.31284.
AREA : Gross = 8418 Net=7603 +/- 102
CENTROID: 929.93 = 112.84284.

SHAPE: FWHM =0.90  FW(1/10)M = 1.70
ID: Th~-234 at 112.81284,
Corrected Rate = 45255.95 +/- 607.14 cA

ROI # 2  RANGE: 1701 = 206.40284. to 1727 = 209.56284.
AREA : Gross = 12591 Net=10833 +/- 129
CENTROID: 1716.87 = 208.33284.

SHAPE: FWHM = 0.94  FW(1/10)M = 1.74
1D: Lu~177 at 208.37284,
Corrected Rate = 1657.42 +/- 19.55 cA

50000

RO # 1 RANGE: 918 = 111.39284, 1o 944 = 114.55284.
AREA : Gross = 3147 Net = 2662 +/- 60
CENTROID: 929,86 = 112,83284,

SHAPE: FWHM = 0.83  FW(1/10)M = 1.62
ID: Th-234 at 112.81284.
Corrected Rate = 17630.95 +/- 357.14 cA

ROI#2 RANGE! 1704 = 206.77284, to 1730 = 209.92284.
AREA : Gross = 4374 Net = 4257 +/- 68
CENTROID: 1716.89 = 208.33284.

SHAPE: FWHM = 1.00  FW(1/10)M = 1.77
ID: Lu~177 at 208.37284.
Corrected Rate = 645,00 +/- 10.30 cA

ROI#1 RANGE: 917 = 111.27284. to 943 = 114,43284,
AREA : Gross = 147 Net=133 +/-13
CENTROID: 930,32 = 112.89284,

SHAPE: FWHM = 0.66 FW(1/10)M = 1,18
1D: Lu=177 at 112.95284.
Corrected Rate = 34.64 +/- 3.39 cA

ROI#2 RANGE: 1704 = 206.77284. to 1730 209.92284,
AREA : Gross = 200 Net=181 +/-14
CENTROID: 1717.12 = 208.36284.

SHAPE: FWHM = 0.84  FW(1/10)M = 1.78
ID: Lu-177 at 208,37284,
Corrected Rate = 28.94 +/- 2,12 cA

Fig. 1. Quality evaluation of Lutetium-177 (*""Lu).
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(mm)  (mm) (mm) Region Region % of % of (mm)  (mm) {mm) Region Region %of %of
Reg Start  Stop Centroid RF Counts CPM  Total ROI Reg Stat  Stop Centroid RF Counts CPM  Total ROI
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Fig. 1. Continued.
Table 20014 &2lgt 4= Qlt}. 2429 Zu|gE ¢hA| 22 o, Table 2. Characteristics of various cancer cell lines
i ZHE (7Lu)S A2l A1ZE S9F v
50, 100 wCi FE& (Lu)= feote] 72413t ok Hid Cancer type Cancer cell type Cell growth
T, A2 A ES Bl wsk et (Fig. 2). 11 Ao, oFAIE TF m
- 1 Lung H197S Adhesion
o] Zfol= Ao}, #H (H1975), THY (Hep3B2.1-7), $
ol etz A Lh fid ( ) A ( P ) i 2 Liver Hep3B2.1-7 Adhesion
T . = (177 >
%(SNU'I) Aol A 2 (0 uCi —E'—Eﬂ-ﬂ_( Lu) ;qa) 3 Blood KUS812 Suspension
tHH] 9~16% -F2] A Q1 M ZAR A E S5t T 4 Stomach SNU-1 Suspension
Aol Azlols 2elE (Vo) PAKsF SjEdoR A S Colon H716 Suspension
R JFEo] A gagel weh FHE (L) SR
= A C}oEs) OFA L o] AR AAA]Z] & — —
57H>100uCi)= g A S AAANE = olgto 24 (Fig. 2), TS BT o o] B D Eof
o SL A
e e 5 A Mo whgate dAlne 5Y& BrlsknAt o4y
2 Adde] S83t A EHO] FF5H B2 FFAAF
(=} = 177 _ _ -
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=, % E 2 ] = B3
£ 801 ™
§ B0 G
% 604
B 050 pCi
E 40 0100 pGi
20 4
04 T T T T 1
H1975 Hep3B2.1-7 KU812 SNU-1 H716
0 uCi S0 uCi 100 uCi
H1975 100x1.12 91.58+1.62 87.54£0.93
Hep3B2.1-7 100x+1.12 89.12+£5.56 84.59+0.71
KU812 100+ 1.26 95.99+2.44 91.70+1.26
SNU-1 100%3.39 90.62+2.11 86.47+2.41
H716 100+5.47 89.35+£5.26 90.00%3.17

Fig. 2. Inhibition of cell growth according to treatment at different Lutetium-177 (*""Lu).
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ORUNX3+Lu-177
0 4 ; r T T )
H1975 Hep3B2.1-7 KU812 SNU-1 H716
Con RUNX3 7L RUNX3+""Lu
H1975 100+ 6.39 70.79+2.38 82.48+6.61 60.63+5.75
Hep3B2.1-7 100+2.27 84.86+1.38 82.24+7.51 77.02+5.82
KU812 100+ 5.81 95.95+3.37 89.37+1.45 89.07 £3.29
SNU-1 100+ 5.82 90.11+3.76 86.82+2.51 84.32+1.26
H716 100+ 1.45 92.03+5.26 90.52+3.62 89.22+3.42

Fig. 3. Inhibition of cell growth by Lutetium-177 (*"’Lu) considering RUNX3 gene expression.
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