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it in two papers. We will first report
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Abstract

Thyroid scanning using technetium-99m (*"Tc) is the gold standard for diagnosing feline hy-
perthyroidism. In cats with an overactive thyroid, a thyroid scan is the most appropriate imag-
ing technique to detect and localize any hyperfunctional adenomatous thyroid tissue. In this
study, the pharmacological properties of the Technekitty injection (Tc-99m), developed as a
diagnostic agent for feline hyperthyroidism using *"Tc as an active ingredient, were tested in
FRTL-5 thyroid follicular cell line and ICR mice. The percentage of cell uptake of the Tc-99m
in FRTL-5 thyroid cells was 0.182 £ 0.018%, which was about 6 times higher compared to
Clone 9 hepatocytes. This uptake decreased by 38.2% due to competitive inhibition by iodine
(sodium iodide). In tissue distribution tests by using ICR mice, the highest distribution was
observed in the liver, kidneys, spleen, lungs, and femur at 0.083 hours after administration,
and this distribution decreased as the compound was excreted through the kidneys, the pri-
mary excretory organ. Maximum distribution was confirmed at 1 hour in the small intestine, 6
hours in the large intestine, and 2 hours in the thyroid gland. Additionally, the total amount ex-
creted through urine and feces over 48 hours (2 days) was 78.80% of the injected dose, with
37.70% (47.84% of the total excretion) excreted through urine and 41.10% (52.16% of the
total excretion) through feces. In conclusion, the Tc-99m has the same mechanism of action,
potency, absorption, distribution, metabolism, and excretion characteristics as *"Tc used for
feline hyperthyroidism in the United States, Europe, and other countries, because the Tech-
nekitty injection (Tc-99m) contains *"Tc as its sole active ingredient. Based on these results,
the Technekitty injection (Tc-99m) is expected to be safely used in the clinical diagnosis of
feline hyperthyroidism.

Keywords: feline hyperthyroidism; technetium-99m (*"Tc); sodium pertechnetate Tc 99m;
Technekitty injection (Tc-99m); pharmacological properties
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INTRODUCTION

o] 75 FRFTL 1gole IIANA A T2ER] HEA(TH)E 4
TEHEW(T)E HAGZ 0 & FrtstA FH|oh= Agtoln, thiio] 49 4 A AF
of oJsf FE =y 1goloA At 7P &3t AW F stHEHA FHEES 104 °]
A} 719F0]o] ok 10%E HiE|o] 9lom, A& A, A8 =7} oS thr, TE=A =7} o
e ofs} 59 A T4 UERATH 1] 11%e] A7 s 3RS ekt dQl B
A UA gkom, g A%, AR A4, Aol H ARG ¥ So] 1] A7 5
59| Aol JFS =ohal HE 1], o] Agto] 27]of| XdE| x| groH AlF A
A3 59 A4l F/do] Uerg 4= qlon, X 5okA] o 4735k SO o]ojd 4
AT, 2].

3] A7 EBRTY Ao 2= T2 A T4 W, N AAL 230 AAL
A ~70(thyroid scintigraphy) 50| ARSH T @ HAIZE & T4(total thyroxine con-
centration) Al Z A3 T4(free thyroxine concentration) AAF} 2 AREHTH F T4 HA
=34 Y £ T4 £XS 245l Adsiy, AT 2R B2k A4 vkosl= 713 o
JHA] Q1 A Aol % Fe & T4 £ &2 1190] I/dA7153R52] 2ol 753t 90% ©]
oA At ArE 9S & oy, 27| T AR A7 SRRSAAME T T4
17} HAY H*Hoﬂ 5,\— Qltt. T3 F T44%+= euthyroid sick syndrome©l|A] Y E=

T i T4 Ar= & T4 AALR o] of FAY An[jt S/ Kol
NILE] @”’ﬂﬂ%@'ﬁ%# Aol 985ttt 23U 10%-20%2] g4F aLFolof A= 2;
TS = o], e AARE A AREShe o] EAE 223 HAR= B

B A A719t S AZH 0 & FRIT & Qe Aol slou, A9 s
HE IS 7t glens IA7)E °L7\]7‘_§-_%L A5H7] of 2 Tl ATH3-5].

olo] ¥t5] Bl E-99m(technetium-99m, * Te)S 0|83t THAFA A7HS ZHAFA Q] St
& Gz} AR 7150 Wl ARE A|lZLshe, 19ko] A Aglo] Ak By A °
o] 5838 9TZ H5-9). A7 e TSI 22 A IS 7HR] 1ggolal
Al A AL BHE B4, ASH A 22& "ASHL |9E welste d 7MY
At JAF A7lsolvh. T3 A ATS IS4 A A 54 A A8
:er‘i'—sb—’—, WA 2719 @AHEE BrtstH, olad Ex Mol A 2AS Add &
A= Aol AHH10].

H ZUE-99m | Y| AP EE(sodium pertechnetate) 732 Flo] 9lom, Achg
WA oloFE 0 2 AR YW 0 2 B HU[E-99m &AWL T AUFAUES FAY
A Fl o] €l (sodium pertechnetate injection generator)ll 2|4 F4E FUsIo] F=FH, |
FYE-99m2] B W71 6.02417E0.2 0.141 MeVe] 7S WEshe B84 &
“go] o] Zmt 7iH|ehE o835k A A7l A2, 11-13].

AW 2 o= EHIAHE-99mS 2 2= HI(sodium iodide symporter)= E5}0] 7HAFAl0]
ol o g A= EA40] doH, A7 s dRSolA = A tAE S71gtoll w2t
HZHE-99me] AF ol S71RItH11, 14]. o]of wet HZWE-99m= o8-t A &
0E 19609t FE QIAE 13715752 Zetol| AREE L Qlom, 2918}t Fofof A=

1ol A7 e dRT= Aetstal 715 AA517] fIet 1 AHH o= ARGEITHS].
JEy AP QorES w7HE MRl wet 517 e A EE FF AT FHEATE 2
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Sjoleh, H SHo] WAMICIORES BB ATl A8 4 i Aldo] 5o whet
HS9E-99m 5 E2H0l FEE PAYYRES Ao] =Y A A7t 271
9lct.

H 2171 ] FAP(To-99m)S 71 HIZL1E-99m Bo] el 4l d4ghe: 7)ot o
3ol 39Folo] thet Folupo] mhe} e wpARs RO A S AU FAHS PAHolF
ot} ueba] €] 2117] 8] FA19)(Te-99m)L THE| LUl B 4HFE §(sodium pertechnetate)
£9] QY E-09mE B FRALOR 58, 7|2 A F ELUE-9omst sHeby
% 9 E4o] SYUslth. B ATONE FF Ho] FEE HAYE-9mE =] 915t
o, Bz 7]e] FA19(Te-99m)2] oFefebs E4S Shelsteirt.

MATERIALS AND METHODS

=

H271e] ZA(Te-99m)S LA ATAL] YA IORE A=A Ao
g 9 7|20l ek AR A4, S, pH, SECEABHHE o)Z,

2¢84-99, PRulE), BiE, AEEA, B2EH01Z, PAsT 52| Falo] BAlE|,

MIE HH Q¥

FRTL-5 = HAF ZHAMA M (rat thyroid follicular cell line)= Al-&tistw ¥ g3
W2 HE Aol AlFo] ARESEI T &, F-12 nutrient mixture Ham Kaighn's mod-
ification medium(LM 010-03, WELGENE, Gyeongsan, Korea) BlZ°] 5% bovine calf
serum(S003-01, WELGENE), antibiotic-antimycotic solution(AA001, SolBio, Suwon,
Korea), 1% 10 mM MEM-Non essential amino acid(LS005-01, WELGENE)E ¥ %loH,
F7H 02 6714 S 2E(10 mU/mL bovine thyroid stimulating hormone; T1614, Scripps
Research, La Jolla, CA, USA), bovine insulin(I5500, Sigma-Aldrich, St. Louis, MO, USA)
10 ug/mL, human transferrin(T2252, Sigma-Aldrich) 5 ug/mL, hydrocortisone(3867,
Calbiochem, San Diego, CA, USA) 0.36 ng/mL, somatostatin(S9129, Sigma-Aldrich) 10
ng/mL, Glycyl-L-histidyl-L-Lysine acetate(G1887, Sigma-Aldrich) 2 ng/mLS go] T
= iFHo = viekstdct. ERL, clone-9 A|Z(CRL-1439, ATCC, Manassas, VA, USA)
+© ATCCZHE st oH, ATCCOlA A5 W= vidstitt. %, F-12 nutrient
mixture Ham's modification medium(LM 010-03, WELGENE) 8] Z]°]| 5% fetal bovine se-
rum(S001-01, WELGENE)¥} antibiotic-antimycotic solution(AA001, SolBio)< go] TH=
v o 2 vigFetqitt. 9] F7HA] A= 2, A5 #iY71(37T, 95% air, 5% CO,)°lA HY
Gkl e, A3 confluence 80% “JE7t =™ AlhuiFsto] Al2fA 2 A =2 of oA
ARE-SFATH 15].

ME 932 A

Clone 9 A2} FRTL-5 A ZZ 12 well plate®] well & 5 X 10° = seedingdtATt. &
BgF Z- A2 5 uCi2l "Y1 FAIN(Te-99m)T} 1 uM2] 2 2 =(sodium iodide, Sig-
ma-Aldrich)E &A1°] A2sHAY, 5 uCi2] HIZU71E FAH(Te-99m)ThS A 2]ste] 24
5}t 370l A Higstgint. 2 A Wo] g 1EE #E5= 3710 = 3) SHGic =
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ol TrH Foll NEAFHES 34510, AF7F- PBSE A& sto] Al AE 3l4=s13ict.
7B (Wallac Wizard1470, Perkinelmer, Waltham, MA, USA)S ©]-&5}o] Af| Eufjofolx}
Al A ] BiANsTE 5751l o] FHAbsto], Aol A=A g2 BT U718 FARA(Te-
99m)9] F<S ERISHAATE 181 IN NaOHZ Z+ M| E - 3|<=alal, e R 3l4d
AR O] HANsTS Z75to] Aol A E B FZU71E FARN(Te-99m)e] F2 &1t
oH15].

HASE MF e

£ LA EA(SPF) 2719 A% 63739 71 ICR U-2(DBL, Eumseong, Korea)S
Tofiste] 3L =3 TkE AX & AFS FH6IT GRS HA Het A
=5 %’—%‘3}7 ARS 9 AL FEAS9-2] 91U 3] (#kirams2024-0059)2} =7RIAICFAIH
AEEEAEAGLLR) AR 711 2] 9] 22 2] FH A (IMG-SOP-ANI-001~008)°] @

gt £YoIATE 22 19C-25C, X5 30%70%, 22 12412 H57]/12417 4=

7], 2%&+= 150-300 Lux, 7] 314 A7 10-203], 4 52 AFAES #24GAH

Alof| wheh AAJsHIet.

X 2R Y HIM AIRS S AESE I HE R &
o] wet A FFAIAE o 1 &oto] Fol-8dS wlon, HAu71E FARN(Te-

99m)2 o] G 0.67 mCi/kg SFOZ 0.2 mLE FoJ313ich ol 832 ol gd AgE

B AT —i—%ﬂﬁ&—? Elaca 0}04 10 L DHE *Fgo}‘ﬁﬂr Al %1#‘ = 77ﬂ Zgo]l A

A W Z=E] EX A

A W 2AERE ER1Z fioto] 7+ AR EE 4nted] I Eeste] F 201 E Al

o ARgottt. vhe] G AlFEZ 0.67 mCi/kg/0.2 mL(+ 20%)% Ze] o] Fof
0.083A17H5), 14121, 241, GAIL, 24412k 0|50l A (44 B A=A 27%)
Aot EH, A, 21 |, B, AR, 9, 2, o AL AL 25 diEE, S A
712 ARl Fol B, sk AUEE 22 o4 A ASS 2FeA Ak
° 2 A9 4 ABL Soto] A T, 1.7 mL microtubed] Hol BAE 23k on]
1 tube2] FAE AQjoto] AA| EA FAE ALboraiet. et BA] 22 9] EAE S (&
3 AR A7 F, AREE] Fof YA 1/10 4 1/100= 3]As] ZH]et #

=4 (standard, STD)Z | APFLEEE ol&3f ME T 124 PAsT= S5
WS FFEA 0] HANsERS 7|20 2 nphe At —Z,—?J% OJE’J %ID(injected dose)= THAF
tolom, 78 2 A o] 85to] 87471(EY, I E A% 5)°142] PK parame-
ter(AUC; area under the curve, Tmax, Cmax, CL 5)5 Phoenix WinNonlin 8.25 ©]-835}o]
AREsHITt

ot
2 e o usa

ﬂlﬁl’. oX, ﬂllO

" mﬁr{

[¢]

A LY B2 AR

A Ul wiAE ER1E fisto] F 4ntelE Aol ARgskT Hh B 0.67 mCi/kg/0.2 mL
(£ 204 2] FH oz Fofgt &, vhe-Ag HiAF o)A 2 o]Esto] 1 AlC|AF 19k 4
S8 AIFER Fol T, 6AIZE 244171, 484171 ke Wl WS SR oH, Ao]A]
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oS ste] AXSHAT. Swab HES b HE] clste] 335 1 % wlo

AZAFE 2 A W E2F 5ol gt 344 248k A2 Microsoft excel, GraphPad
Prism(Prism 5 version 5.01, GraphPad Software, San Diego, CA, USA)S AR50,
Phoenix WinNonlin 8.2(Certara, Radnor, PA, USA)E ©]-8-5}] PK parameter®] Tist 54|

2 BAZS AT,

RESULTS

AEEEe 2 &

HI Y718 FAMY(Te-99m) B2 HE-99me] B/d/dwel7] uoll, AldEdo] o2
A EFsP] Aside sl et DRl PAReHE ko gqle] WAt £
ol A3k AlgEd2 HAWE-99me] F5511 0.141 MeV7t RIS T ARSI &k
E3 95% oVFo BN AN O R WAMIOIfEe] 87 H = V€S S/ & Al
AR BT 718 FAE(Te-99m) 9] 3 (Supplementary Fig. S1)2 EE=2 75130}

MNZ M52 g7t

A3 Az A el 271 FA(Te-99m) 2 8.2 E(sodium iodide)?] 7490l w2
Al W A3EE vla B7eke 24, Bl 37T FAMH(Te-99m)o] A Al A=
o= HH == 2871dS Brlekltt.

Fig. 13} Zo] clone 9 A|Zo| A H|ZH|7|E] FAFH(Te-99m)] A3 A FHE(%cell uptake)
2 0.029 + 0.005%°]%12L, ool ¥kl FRTL-5 AlZA H 2|7 E] FAFN(Te-99m)] Al
E AFE20.182 + 0.018%=H FolF 07 =2 FXE HYL} o]F 53lo] HAY|7E
FAFH(Te-99m) /g4 Ao A Bol&H o2 AHEE gRlstqirt.

8o E9to] B4 9k Al, clone 9 A|EAA E|TU|7|E] FAM(Te-99m)] A2 A3 E&-2
0.035 + 0.012%°]%1. 2™, FRTL-5 A|3o|A] €| 2|71 8] AN (Te-99m) 2] A3 A3 &2
0.113 £ 0.018%°1Utt. B 7|9 MEoA= 8 E2to] AHA vhgo] H A7 ¥ FAY
(Te-99m)9] Al AHFH o] & IS T4 GO, A AlazoAd= Al E AFHEEZ 72
(p=0.009)0.2 A7 = Ai7E ERIE . o]E Boto] HA7|E FAFH(Te-99m)
2 3 9 =(sodium iodide)2t 5Lt 71702 I Ao HAHES RISt THFig. 1).

XX 21 U HM AIRS ISt M-S HIE 2 0
gt IS ek, 1 A EY EFAE S5kl <37t
QF AWESAF ol E AFIIIAIE A EA gttt AT AAE SRAE SPsHloH,
B4 34.26 + 1.68 go]Att.
ZAER AYEOE QEAEOR F 57 IFCE IFT 47EY, e AYEo= 4
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Fig. 1. Cell uptake assay of the Technekitty injection (Tc-99m) in Clone 9 and FRTL-5 cells. The % cell
uptake means the percentage of the value obtained by dividing the amount of radioactivity uptaked by the cells
by the amount of radioactivity administered. ~ In FRTL-5 cells, %Cell uptake of the Technekitty injection (Tc-99m)
was significantly reduced due to a competitive binding reaction with iodine.

g Ui, 2t OEE S5FAE S0 4 AAE Fojd AEEE Bt 23.21
+ 0.93 £Ci(0.86 + 0.03 MBq) / 200 pL & BE 7iA0] o 3-8 ¥ (+ 20%) HE F
Y=qlom, Fof o], AF7|ZF W A¥SA ol 9 AMGAl = A E A ZATHTable 1,
Supplementary Table S1).

Table 22} Zo] H|ZH7|E FAA(Te-99m) Folgt &, 22 A& A A8 55AE
S745to] IEEE Fo| 3T AEdo] FFAE Bttt gl dste 1F Gl,
G2, G3, G4 ¥ 9] dds= &A= B2 S4SHA &UTh AIF7IEEt A=
Fol & F5A19] Fae WEEA o, AREES AdEEANA F83% &= HA
A] &-5-2 Q151 tH(Tables 1 and 2).

Table 1. Grouping, average weight and dosage for in vivo tissue distribution and excretion testing

- . q The Planned
Administration Harvest time Average Actual Actual
Group  Testsubstance method (hr) number of (ﬁ':gi";lgg) weight (g) dosage (Ci)  dosage (MBq)

G1 Technekitty LV. 0.083 (5 min) 4 0.67 33.27 £ 2.61 23.07 £ 1.06 0.85+0.03
injection (Tc-99m)

G2 Technekitty LLV. 1 4 0.67 3446 £2.14 23.29+1.24 0.86 +0.05
injection (Tc-99m)

G3 Technekitty L.V. 2 4 0.67 33.89+1.29 22.88+0.72 0.85+0.03
injection (Tc-99m)

G4 Technekitty L.V. 6 4 0.67 3543+£1.72 23.38 + 1.61 0.87 £ 0.06
injection (Tc-99m)

G5 Technekitty LLV. 24 4 0.67 33.77£0.79 23.33+0.62 0.86 +0.02
injection (Tc-99m)

Excretion Technekitty L.V. 6, 24,48 4 0.67 34.77 £0.96 23.34+0.57 0.86 +0.02

injection (Tc-99m)

190 | hitp://www.jbtr.orkr
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Table 2. Weight by group after administration of the Technekitty injection (Tc-99m)

Average body weight q
Group Harvest time (hr) on the day of oﬁ‘;g:,%i:v;;g'}t )
administration (g) y 19

G1 0.083 (5 min) 33.27+2.61 NA

G2 1 34.46+2.14 NA

G3 2 33.89+1.29 NA

G4 6 3543+1.72 NA

GS 24 33.77+£0.79 32.62+0.40
Excretion - 34.77 £ 0.96 NA

NA, not applicable.

MFH W ZX] 2 A, ZE A[ZHHE ZX] L} 22 (%injected dose/organ)
ZF AZHE B F3M]71E] AN (Te-99m)9] 24 ] F3i 2 A&3 HA| 24 (organ)
2

2 28 B Bysle] BAsigtt. 2 289 DAL A, 2% L fEBS Agstn
£ A 9718 Mkl $AS 254 A5, YAE BRAS 71202 565 mL/

kg SHO2 st A& 22|9] FAE Hoo] AH=E3sIAT

Table 33} Zo] A[H=4 EﬂﬂLﬂﬂ‘ﬂ FALY(Te-99m) H 2] ol AL &, 7 220
7, BEEAHTE AR 9 A7, &%, dA)S B9t i E S RIS Ald=E
AL 45173 A QR thE-EO] 2204 0.0834|7H] Hdf E2E ERIstion, me 4
oz Fo Q—?(S—r oj)ell w=A Hile g HA= A SISt AldEE2 A7t

Aol met Hi7E Aol BR2Fo] Hotle S gelstglor, WiEd7Il AdE £
estof 7t w1, ﬂﬂ o=, HEECIAE 0.083417100, 281711 9, &M= 2417
g2 641710l H1L BEE HAS SISt WEn]7] 8l /dAdolAe 14130, 34

Table 3. After administration of the Technekitty injection (Tc-99m), the value of in vivo tissue distribution (%ID/organ)

Mean (%ID/organ)
Organs 0.083 hr 1hr 2 hr 6 hr 24 hr

AVG S.D. AVG S.D. AVG S.D. AVG S.D. AVG S.D.
Blood 16.268 1.732 5.768 1.023 5.003 0.716 3.363 0.601 0.271 0.167
Heart 0.441 0.123 0.144 0.032 0.164 0.022 0.093 0.026 0.013 0.006
Liver 9.541 0.939 4.476 0.713 4.183 0.974 3.723 0.900 1.719 0.305
Lung 1.245 0.047 0.439 0.072 0.406 0.033 0.264 0.058 0.033 0.013
Spleen 0.419 0.078 0.130 0.014 0.114 0.009 0.070 0.007 0.009 0.004
Kidney 2.268 0.220 0.858 0.248 0.881 0.076 0.750 0.129 0.270 0.063
Stomach 2.848 0.560 6.247 2.106 8.916 3.677 5.666 1.672 1.202 0.680
Small intestine 3.475 0.182 3.183 1.054 4.247 0.405 3.401 0.960 0.681 0.245
Large intestine 2.033 0.312 3.597 0.370 5.011 0.962 10.174 2.012 1.935 0.813
Thyroid 0.575 0.150 0.730 0.071 0.711 0.100 0.341 0.038 0.055 0.024
Salivary gland 3.113 0.584 4.872 0.862 6.442 3.531 3.394 1.368 0.474 0.309
Muscle 0.206 0.049 0.079 0.021 0.065 0.021 0.050 0.015 0.005 0.003
Femur 0.268 0.007 0.101 0.021 0.100 0.022 0.053 0.013 0.006 0.004
Brain 0.114 0.040 0.053 0.013 0.046 0.003 0.033 0.008 0.005 0.001
Testis 0.281 0.023 0.187 0.023 0.143 0.008 0.103 0.025 0.018 0.006
Tail 3.249 0.660 1.390 0.239 0.901 0.123 0.659 0.146 0.153 0.069

ID, injected dose; AVG, average.

https://doi.org/10.12729/jbtr.2024.25.4.185
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%, ), dEZA 1 £2E 2E ERI6t90m, 0.083A17t o|*=2 Hi&EX7
Boto] v o] WolA]= BE S Harh ARl AollA= AR, tigollA
oAt F o Ex2E HUS FRlstith. W&n]7]Hel Aol A= 241710 23 &2
HOlE EIstieh. AIEEdo] AW Fof A5 JAofx Hoff £2E Koo} I, T34
RQofA o] 3 2470l H1L ERE Hols P2 FHA A|zejd 9 fjuto =z ‘H}E
A B E = HAUE-99mO] AF A1 B Fiolrt. Fof £ 2441710] 7H, i, 9, 2
A 9 AL A Qe mE Ao A 0.5 %ID/g °©]5tE 2% IthTable 4, Fig. 3).
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MF| LY 2| 22 IS 22| L 22 (%injected dose/g)2| PK It2t0|Ef(parameter) A&
AFEEE W Fo T, 7 At whE 22 W £329] oF55H4] getulEE 4RSSt
Alatich 2 2AER AUCE HIL3IAE o, Bojol Bjste] 2k oF 1,504, 9l 11.01
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Fig. 2. Distribution graph for each organ (%ID/organ). After intravenous administration of the Technekitty injection (Tc-99m), the radioactivity of each organ
was measured over time, and through this, the distribution characteristics of the Technekitty injection (Tc-99m)’s radioactivity in the body were evaluated. ID,

injected dose.
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Table 4. After administration of the Technekitty injection (Tc-99m), the value of in vivo tissue distribution (%ID/g)

Mean (%ID/Organ)
Organs 0.083 hr 1hr 2hr 6 hr 24 hr
AVG S.D. AVG S.D. AVG S.D. AVG S.D. AVG S.D.
Blood 8.358 0.573 2.890 0.573 2518 0.288 1.621 0.260 0.136 0.080
Heart 2.780 0.507 0.912 0.507 0.977 0.090 0.594 0.123 0.079 0.036
Liver 4.903 0.262 2.392 0.262 2.222 0.329 2.016 0.384 1.008 0.176
Lung 5.447 0.473 1.971 0.473 1.723 0.184 1.136 0.252 0.149 0.058
Spleen 3.015 0.152 1.122 0.152 0.844 0.088 0.634 0.112 0.080 0.035
Kidney 4.027 0.194 1.629 0.194 1.642 0.168 1.555 0.211 0.498 0.134
Stomach 9.683 3.041 21.329 3.041 26.376 8.489 18.481 5.081 4.031 2.032
Small intestine 1.826 0.161 5.118 0.161 2.268 0.114 2.063 0.277 0.409 0.177
Large intestine 1.869 0.284 3.448 0.284 5.554 0.765 8.986 0.648 2.314 1.206
Thyroid 11.590 3.506 21.327 3.506 22.641 5.247 13.144 3.136 1.842 0.402
Salivary gland 13.030 4.547 20.178 4547 25.517 14.442 13.705 6.500 1.931 1.222
Muscle 1.049 0.024 0.359 0.024 0.320 0.026 0.299 0.113 0.026 0.013
Femur 2411 0.221 0.914 0.221 0.776 0.054 0.494 0.280 0.064 0.027
Brain 0.256 0.045 0.107 0.045 0.094 0.006 0.095 0.057 0.010 0.002
Testis 1.224 0.231 0.850 0.231 0.639 0.048 0.418 0.227 0.080 0.026
Tail 3.937 0.831 1.567 0.831 1.068 0.140 0.798 0.156 0.197 0.098
ID, injected dose; AVG, average.
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Fig. 3. Distribution graph for each organ (%ID/g). After intravenous administration of the Technekitty injection (Tc-99m), the radioactivity density of each
organ was measured over time. The radioactivity of each organ was measured and divided by its weight, and the efficiency of the Technekitty injection (Tc-99m)
uptake by each organ in the body was evaluated. ID, injected dose.
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Table 5. PK parameters for in vivo tissue distribution (%ID/g) of the Technekitty injection (Tc-99m)

ogans TG (D) (wxChbla) (hr= 4D “’"Ci}'g:éb[?"'mg]}’ Mt MR e
Blood 0.083 8.358 27.084 28.104 0.024 6.015 6.940 5.198
Heart 0.083 2.780 10.404 11.102 0.060 6.719 8.360 6.108
Liver 0.083 4.903 40.590 67.839 0.010 9.963 26.455 18.730
Lung 0.083 5.447 19.832 21.161 0.032 6.663 8.312 6.189
Spleen 0.083 3.015 10.743 11.456 0.058 6.697 8.330 6.195
Kidney 0.083 4.027 27.515 36.251 0.018 9.150 16.957 12.161
Stomach 2 26.376 298.465 345.810 0.002 8.638 12.349 8.141
Small intestine 1 5.118 33.882 38.890 0.017 8.111 11.735 8.496
Large intestine 6 8.986 124.702 170.379 0.004 10.361 19.308 13.680
Thyroid 2 22.641 211.414 227.777 0.003 7.455 9.282 6.158
Salivary gland 2 25.517 223.304 240.129 0.003 7.419 9.191 6.040
Muscle 0.083 1.049 4.263 4.485 0.149 6.820 8.090 5.931
Femur 0.083 2411 8.754 9.318 0.072 6.567 8.154 6.108
Brain 0.083 0.256 1.332 1427 0.469 7.336 9.074 6.589
Testis 0.083 1.224 7.554 8.415 0.080 7.438 10.225 7.418

1) Terminal half-life of the drug.
ID, injected dose.
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Fig. 4. PK parameter calculation graph for each major organ. ID, injected dose.
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£ 3505t AR 315 A7l A7 Aatol] Tk AlRO| A3t I]4=E floto] A
ojA] YRS ¢FZ H#O 2 swabsto] b Alzet Fsto] vl d F=5 F7istqie wid A9
717t B AR EES] oHAHEI(E S, So1d% 5) E AFYIAIE A E A skt

Table 63} Zo] B2 7|8 AN (Te-99m) oFEo] 48AITH2 D) 7HA] e} ¥1E &-5to] v
Ae FFL FUH 4o 78.80%% k& 37.70%(F BT 47.84%), HOZ 41.10%(F
v AEEY] 52.16%)7F Bl A= 52 ZRlstott. 48A1F #7175t FHH F &F
78.80%7F A3A tiollAl vid= o, & uidge] 87.92%(FUE ¥ 69.28%)7F FAF
24A17F o] o] vl dHS ERI5HItHTable 6, Fig. 5).

)

DISCUSSION
HZU1E-99m O] AP 270 3190 o] A7) SR AES Aeeka 718 4gsp]

Table 6. Average value of urine and fecal excretion (%ID) over time

Mean (%)
Excretion
8 hr 24 hr 48 hr SUM
Urine 13.340 21.949 2412 35.289
Feces 4.607 29.384 7.108 33.990
SUM 17.947 51.333 9.521 78.801
ID, injected dose.
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Fig. 5. Accumulation rate of urine and fecal excretion over time (%ID). ID, injected dose.
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