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Investigation of Liposomes Labelled with Tc-99m Added EDTA, DTPA
and NTA for Tumor Seeker

Yong Wun Ryu, M.S., Jang Hwi Kim, B.S. and Tae Woong Kang, M.D.
Nuclear Medicine Laboratory, Cancer Research Hospital

Ju Hyun Yu, Ph. D.
Department of Food Engineering, Yonsei University

Using chelating agents such as Nitrilotriaceticacid(N'TA), Diethylenetriaminepentaace-
ticacid(DTPA) and Ethylenediaminenitrilotetraceticacid(EDTA), effects of liposomes labelled
with Tc-99m were determined in vitro and in vivo.

Methods of separation and determination of Tc-99m-liposomes added chelating agents were
practiced by thin layer chromatogram scan and gel filtration. Biodistributions of Tc-99m-
liposomes in normal and sarcoma 180 cells bearing mice were observed.

The results were as follows:

1) Maximum amount of Sn*? to reduction from pertechnetium(10~20 wci) by adding 0, I,
10 and 100 pg of SnCl; in 0.2 ml of oxygen free water was 10 pg.

2) The large amounts of SnCl, were not changed but the small amounts of SnCl, were
much changed by labeling with Tc-99m to add chelating agents. EDTA in small amounts of
SnCl; were reduced more strongly than DTPA or NTA. Using a hydrophilic chelate, DTPA,
the uptake of liposomes could not accumulated in liver and spleen b .. a lipophilic chelate
NTA were significant in vivo.

3) Uptake by tumor was achived 1.14% of injected dose per gram tissue and tumor to

organ ratios were measured in low with Tc-99m-NTA-liposomes(+).

H =

T 19604 Yallow
24 Py =3
22 oo A8Yde]l FAE D dE FLT 8U9F AT dol AT Folds dlAlgel Fobadl Tumor

¥ 3% marker 38 » %23 (pg/ml)el &7 2R3 Y
k7l whRlel rlal "tz Ao n g gre] Fxste AZAANAY WS FEol o



—The Korean Journal of Nuclear Medicine: Vol. 19, No. 1, 1985—

s rzA sk Aol 2 WA BAgGEY F
Jeoz W4 ¥ § 275 QAR Adsle
Tumor seeker ¢ o771 917w},

s Liposomes & A 87 Z714] < 1/100 %l <t
He 3 ATEA A3 F53tn F5dAds o
Ao 2 F8444Q A4d A 23 F4E 3}
289 AcrokA| 9] 4245 F(Drug carrier) 2 & o
F7F 52 ¢}, & Colley ¥ Ryman®$} Juliano ®
Stamp®§-% Liposomes =] utol] £]& Al F4 F
BF ARz % FAuk Tl q 7ol v sty
GEA L] dAHgrte AdgASst Lo ol &
g8y AL A3 +5L A7 AR St

Dapergolas® 52 o] & Liposomes o] F-ofz= 3l 31
el 9l&¢ A4 stgler 2 F Dapergolas ¥
Richardson® %o ¢|3le] wWAls)lE 2XZ o] &3td
%ok A (Localization)7} 4&5 gl

olel] A =}-g-& #mTc-Liposomes &] a2 31314 ol
ZolE gt Aol Al WA A o vt
Ftel A4 FFE-AY whas 54 & FaATAEO,

R 4} & ¥mTe.Liposomes ¢} Tumor seeker 2.4)
o Awke] dgtez AL A AY o Ay
429 AFAE Folrl H oA AHE A A
YHell F4slgh. & (1) *nTe-Liposomes ¢ 5 4] 1k
& A& Sn A HAHdzAL Fim (2) 22X
%9 Liposomes 2] 4- &2 WAE $a o] EA
8 EsE wiasty For (3) A PalolEAS A
718 *»Tc-Liposomes & Yz} £ o) nglxje 4
FRAE FT5) Fr2e AYH 43T Aol
223 upor},

MEWE W gy

I

1. dgimz

24l A-43 mice & A Fo| 20~25gm WY
4 swiss webster 24 235994 IAIFEL
E AWl 45l A | E2E AS gl

Na®m TcOy = Tl ) 2ol T4 4 T4 ekl ch.
Egg lecithin, stearylamine @ Dicetylphosphate =
sigma chemical company(v] F)e| A 9] 5} 2 Tl
28§ Junsei chemical company( £)o)4 F9]
skl ethanol 2 A QA sk Al-gatgich, A3lAl G F4
(SnCl,- 2H,0)-& G.R.F Merck ¢ 9] 5te] AL-§3}9 .
o 44 FE SnCl, 44 & ubE o] &= Argon 7] 5
7t FAREFTA A zxsgel. A o]EAQ NTA

(Nitrilotriacetic acid)e} EDTA(Ethylene dinitrilo-
tetraacetate)-2 sigma chemical Co.(®| )¢ A Z¢&
A-gstg o DTPA (Diethylenetriaminepentaace-
tate)-2Aldrich chemical company(n]5)A & A}-&8)
e}
AF ] FFE5FAXLE BATA0A 159 nAe
2 vhe 280y A Fo 2 AlelA A g6l A4
a4 et

2. HEYY

#mTe-lecithin-cholesterol(neutral charged), **mTec-
lecithin-cholesterol-Dicetylphosphate(negative ch-
arged) 3§ 9nTr.]Jecithin-cholesterol-stearylamine
(positive charged)?] A z4-& Kimelberg” %5 Ri-
chardson®%-9] wl & S22 4 nl5que,

Sndl ¢ 3 pertechnetate %< 4k-2-9 vjx = 5
AZE7) $8le WA A BF 1~2pl & TLC-plastic
sheets(silica gel 60) $ldl FAWE AN Lrlel 2
EHE ol ebE : B(40: 60 : 100l 4] oF 3087 AlsA
A ANFE AZAA Q 71& flow G-M 23 71l Aloka
Thin layer chromatogram scanner 2 ZFA}s}q ),

=3 NTA, DTPA ¥ EDTA Z74 1mM 257}
A7ME SnsE wisl) WE *nTegddd AHL Az
WA a2t E 72l 8 A 5e] sheets & lem 742
o2 Austd 4 AR PSS AA TS o
2= Tagleh. 49 #mTe-Liposomes Ex) 48
8 24& A7 927t =27 ol Radiochro-
matogram -& & $ ¢ k. 28 A sephadex G-100-
1200] #A13 column size (0.9X25cm)4}el A g4 A
z23 *nTc-Liposomes-§ 1mlgie]Ee w18 0.9%
NaCl 2 &% #3459 Pals& A S3geh

Swiss webster mice 50 v}2] & W AL 0. 2 A& 9mTe.
Liposomes X Aol E7l AR 0.6mle A& (F
10408 AS)E Bl FYstel A7 AAE 5
=& HA4AA g9, A%, A 9 w3 &3y
AAFEY ANEEE AZsgm, e A3y 4
PF2 sarcoma 180 4] E£S whz)} 5x106cells ¥ &
ZRAFFE 99l AAE 59lel & MNFLEG Al RF
T4 F 4 55X A7 E Animal whole body counter
(& Aloka A}) 2 A WA A &3¢l ch, ol ®mTc
o was 3% TFEARY YA E B4
WA AR %S 100% 28 229 g4l gm 3 *nTe
WAs S AFEskg ol

— 138 —



—Yong Wun Ryu, et al.:

Investigation of Liposomes Labelled with Tc-99m added EDTA, DTPA

and NTA for Tumor Seeker—

100 7 4

RADICACTIVITY { %)

———e Opug SnCle

o—-—-—0 10 yug SnClz
A—--—a 5 0pg Snlle
Bionensnans A 10.0 pg Snlle

o———a  100.0 pg SnCla

-

6

FRACTION NUMBER
Fig. 1. Radiochromatogram of the reaction of the pertechnetate at 0,1.0,5.0,10.0,100.0 g

of SnClL,.
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Fig. 2. Effects of chelating agents on the redu-
ction of the pertehnetate and SnCl;
concentration.
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Fig. 3. Column chromatogram of ®mTc-labeled liposomes on Sephadex G-100-120.
Column size: ,9X25cm. Solvent: .9% NaCl. #mTc-liposome: 10xCi/2mg.
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Fig. 4. Biodistribution of vortexed *mTc-lecithin added chelating aggents in normal mice.
*Abbreviation: Bl; blood, Kd; kidney, Li; liver, Sp; spleen.
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Fig. 5. Biodistribution of vortexed *mTc-lecithin-cholesterol added chelating agent in normal mice.
*Abbreviation: Bl; blood, Kd; kidney, Li; liver, Sp; spleen, n; neutral charged.

Table 1, Biodistribution of Tc-99m-NTA-liposomes at 4hr in Swiss Webster Mice

with Sarcoma 180 Cells

Vortexed 1 mM

Vortexed 0,1 mM

Sonicated 0.1 mM

Organ Tc-99m-NTA-liposomes Tec-99m~NTA-liposomes Tc~g9m-NT A-liposomes
(n=5) (n=5) (n=5)
I I 1 I 1 I
Blood 1.32+0.3 0.62 1.02+0.2 0.61 2.0240.6 0.56
Liver 2.91%1.2 0.28 8.13%4.1 0.08 8.9842.9 0.12
‘ Spleen 2.04+1.2 0. 40 5.02%2.1 0.12 3.96+2,0 0.28
Kidney 7.1811.3 0.11 4.8410.9 0.13 4,53+1.1 0.25
Tumor 0.8210.3 — 0.62+£0.1 — 1.1420.2 -

[: % Dose gram organ(Mean+S.D.)
I: Tum or to organ ratios
n: number of mice per group
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