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=Abstract—

Preparation of Radiopharmaceutical (II)

You Sun Kim, Tae Young Kim and Kyung Ja Uhm

Chemistry Division, Atomic Energy Research Institute

Mercury bromo hydroxy propane-Hg23, Tc-%m colloidal, Tc-*= per technate (from Tec-%™ Generator)
were prepared and prepared products were tested their clinical usability to give agreeable results. Labelling
of HSA by Tc*™ and coagulation of HSA to MAA were conducted on a lab. scale.

The iodine containning Radiopharmaceuticals; Hippuran, Sodiumiodide (inj), RISA, MAA, Rosebengal,
Triolein, Phosphorus protein and Mercury?®3 neohydrine were prepared by the conventional procedure.

Total 206. 4mC of Radiopharmaceuticals were prepared and 141.910 mC of them were distributed to

the major users in this country.
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Hg®BMHP, Tc%m-S-colloidal, Tc%™-pertechnate
(Tc*™-generator 23-5])& ##& SRR EHRRA
Bel ekl £4 WEENT HTEE 98 4 gtk
Te*r 2 JAMEEAS Efets Hik T AMBE
F$ MAA & Bieste Hikd st AL B%E 5
RARE T E KEE HHE Hor k2SS —hippu-
ran, Nal(FE41R), RISA, MAA, rosebengal, triolein,
&M % Hg™-neohydrine—& 12} 206.4 mC &Ksto
(1966 115 ~1967 108/ =2+ 141.9mC2S R *
OB 4B REA skadh
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EPS WERAA A ERA S A BESE AT
5 ShAmol S BN A S Aol Slel 19664 Tk
7 IR WHKYISERT) 3B Bz Argonne BZEHT
o W BHEEIERE AIR 053] Kiretel 1966
#2H~1966 10/ 58.8mC & 45, 27 34.9mC
B 04 AN T Sty AROTRE] Bskel AV

e o glok 19674 fER AREH KEE A5
3 HSERESS B AR fashe AR T %
BES Bthstd HARBAA AR FAE 23 Y
£ Towm R BRkAHE ARSI 1s S3
Tem @K BRFEE RTEE 2345 1 #
gEFE Mo® & abs = gt RS £ Khthee] 55
] BERBOoEAE THEASNZE AE—BA—AA
Tc¥m Generator 2 #E ALY ERELEHE AHFE 2
2} shgieh, I, He A THE &% RFEL el
AEBSS A EIRGREY BAERE st
19674E S AT gl At MEE RET X
o2 A% Bii% pyrogen g7} Q9.2 pyrogen free
test & f7okA] ok 2 HRel w2t AR BEL 2
2 BRER fra gl

B %

1) Tc*=-Pertechnate &} &Y

H 7 Dainabott jitell 4 EAZ Tc*m-generator(Daina-
bott jit FTC07 100 mC Mo*-Tc%= generator, 100 mC)4-
RSty AEHABKD Bitishd 939 3 22
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—-R milliphore filter (0,.221)% 22 o}& HHED &
716 do] fitiagtel. ¥ Hi#2) paper partition chroma-
tography & 80%-MeOH %o 2 {igfished Rf0.5~0.6
4 spot(TeO, )& WLt

2) Tc%n.S-colloidal® ¥E¥y sy

Generator 25-8] s T pertechnate 787-& -+
EE sl o] 7Rk 1.0mle] %13 HCI %;T{?iﬁ— husk
o 1NBES @R kechd HS gas & #5 35
A4 7 ek, HS 7 Bsl <k P.V.P. (6 g/100 ml
H:0) 1mlE sl szl &H gas & B3tz HH
H;S gas & Eoldivl. ofw BABESGAMRS AHBAD
hrke] Zhel dlel A HpS gas B [BEe] Hert AR
vk, EEERSLAURKS] fhe] RS X Sel7bA] FHK gas
£ BT b 5.0ml o] ERELEE FREE-S hnstel pH 5.6
~5.7°} £ &}, o) {BIS paper chromatography
E fpEEsto] Rf 0.0 259 spot & (Tc*=-S-colloidal) FE
®areh. Colloidal Jaies) —#% A2 vialol $u 5
BEED 28 BRE Bl BRow o

3) Tc*=-Albumine &K

Tc%m-generator & 35 i"’,‘jjff} TcO,” BWS Bl
B HER 20ml 5o) flasko] Yx BE WG
g g 2N-HCI RS 415 dolz=ela pHE
2% FAgigicl, 10 mg 9} FeCl;-6 H;O 2} FE¢] ascorbic
acid & stz pH & 1N-NaOH 2 5 = #@iaeh. w=
uled st & flask o] 2ml ¥ AdiiEES, 3mle 10%-
dextrose, 5ml ¢] 0, 025 N-sodium acetate, 1 5] FEmEiE
BRI E Basts A istdA mkEel w44
Teo= 2ol mget. 2 N-HCIB#ES fnste] pHE 2.5

2 BEistz 10451 Edch. Q8RS 1B ion T
22 FiE8} column(ID 2XH 7cem)ell st FHK
¢l pHE IN-NaOH = 6~8% @istet. Milliphore
filter & (0.22p) -~k AETE BEA FHd FRE
#&ahe] @REe = gel, SR BFstrl widl 80%-
MeOH = paper partition chromatography k¢ Rf 0.0
(albumine)$] spot-& FEZREct. o] H A vl Te¥m-alb-
umine -2 pH 5, 58] it Bl A 70~80°CEE=R A%
3 «] macroaggregation 343 MAA & /3.

4) Mercury Bromo Hydroxy Propane 45"

2mC ¢ Hg?NO, & [EF @i 10~15ml & 5.2
%-HNO; & fngteh. «7% 15ml ¢} 1 N-KOH & st
o] pH& 9~102 7Hg5stct. 100g 9] propylene gas &
IRl st 70~80uc/ml 7t =% SRR MR
gv}, o4 7)%} carrier & JEFEHE mercury bromo hyd-
roxy propane (m.p. 72~75° Dainabottt jit /)& nsh
o] #ge] @REst 1 mg/mls} Al Eilfll A 2 WM R
A9 KEAZSS Bl paper partition chroma-
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togram -&- benzene: glacial acetic acid: water 8 EHA&H
b 2:2:190 BEE EHSH spot & AR RI
=0.0, 0.3, 0.6 peak & g o RHEHE 60°C =2
2R i Bl A n#Rel-& paper chromatogra-
phy & t}4] &I &SE Rf=0.0~0.6 (BMHP)E ¢}
o} KEEH-S milliphore filter & (0.222) —X A7 ¥
g 8% ¥ B wiisld HieR b

5) Nal(FES#0 ALY

B4k 0. 005 mole), WAL A (10%) 1ml, 1%-
ammonium molybdate ¥ 278, H-& HHEGOGN) 4mlg
224 ccol Fed g ow sl DHERE EE M
v}, o] e A AT & cyclohexane 20ml £ i
o & ERS KET ABKeE S Mt
Cyclohexane WiG/#< 5o mEEE% R (0.001 mole)s}
¢ ik REE KR ion 0B BMEAIA TS KIE
WS WEka T BUEEE T Rt BEkAl 92
milliphore filter (0.22¢)%j

£ R —EREE de
. ?

6) KIE-1318 aHT KotEREEREK

ARG 1MV kR Hkel whel AR fHGsH
S ASEBED

A=z3 sterile ¢l capsule

ERaicetd Mine 2 g

Table 1. Preparation and distribution of
radio pharmaceuticals (Feb. 1966~0ct 1966)

Compounds lig;:ﬁara Igésrglbu ﬁ Users_ -
prpuran -8 ‘ 27.8 me| 19. 7 mc| %e;?(lml
Hippuran-I'# { 6.2mc  4.2MC ypiversity
L-thyroxine-I'3 | 2.5mc 0.2mo
L-thyroxine-I'%5 | 0.5mc —! Radiology
Triiodothyronine-I'3! 1.5mc ﬁii?fggl
Triiodothyronine-1'2® 0.5mc —
Rosebengal-1'3 1.5me —1_Biology
Rosebengal-1125 0.5mc 0.3 mcti' AERI
Humanserumalbumine-I%%, 3.5 mc[ 3.0me
Human serum albumine-l‘“i{ 0.5mc -

MAA T . T.4mc 3.7 me;
Oleic acid-I'*! 0.5mc —
Triolein-T}#! | 0.5mc -
Nal (Sterilized) 0.5 mc —
Egg albumine-I'3! 0.6 mc -
Egg albumine-['** 0.3 mci “"E
203Hg-neohydrine 0.2 mc, —!
Lvier protein (Labelled) % 3.4 mc; 3.4 mc!

Phosphorous protein 0 4mc O 4mcix

; = [
Total activity ‘ 58 8mc‘ 34 ch
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Table 2. Preparatlon of radxopharmaceutnca]s

Compounds i

Tcom (TcO4 D
Tc¥»-S-Colloidal
Tc*m-albumine

Mercury bromo hydroxy propane

Ylelds Remarks

Synthetlc Methods ,
Generate by 0 1\I HCI Quantitative
(@ | Quantitative
&) l 52~100%
() | 60~ 82%

o @@ H,S Method
(b) Ferric Chloride Method
(c) Dainabott procedure

Table 3.

,‘ —
| Preparatxons

Preparation and distribution of radio-pharmaceuticals (Nov. 1966~Oct. 1967)

|
\
|
|
i
i

Compounds Dlstrlbutxon ‘\ Users Remarks
 Hippuran 1'% | 29,500mc | 26,600mc | 1. Seoul National University
Nal (Sterilized) L 0.300 | 0.300 2. Radiology Research Institute
RISA-T®! 1,150 L 1,150 3. Sudo Army Hospital
MAA-[®¥ 1,550 I 1,250 4. Biology Div. KAERI
Rosebengal 1'% 6, 500 | 6,200
Triolein-It3 1,200 | 1,000
Te®m.TcO,~ 120, 200 | 96,200
Teom-S-colloidal 40. 000 | 6,000

m M {
ik x
Mercury?®® bromo hydroxy propane 2, 000 | 0. 200
Mercury®*® neohydrine \ 1, 000 % 1,000
Proteineous I'% L 4,000 L 4,000
Total 207, 400 ; 142, 900 |

7) Hg“3 Neohydrme /5*52

ENDEE T
= 1 RBED

8) FEIK tafk

st HSEEEENS  pyrogen free test §lo] B
THEE, FtR BT TR, A %ﬁéﬁi%rﬁ]
ft s &% Bt &£mBY RKEES ‘31
v, BH EEA del HiERd A = 3R
Ak

SR ek A R

B H BR
& HALS AR 2 ARUCEE RRER 1,2
Bel ek H 1R WHA HR Mokl AE AR
B A o)v] TR glom Aol & Aol @
& Hg™neohydrine 2| £HUTAS UFZA B34

o} gE&e] kel BIE @glvh. Rosebengal-I1 ¢ &
Rl el A IRERAS pH 7} SIRIGE 2 WEE

ulg o B 50~80%2) MES 94
2] el olx sl el AEUNE

T Ak pH
Y S A

A KFHRAA AT KERFo2AE lER
et

9 kjjwl
oz o jEC WASAL o BEHR 2

Agey, Sl (555 rosebengal- T ot S EREE
7} F& A AO%/H HgRar EEel 5 1 dg=
BEAe] 2,30 sl Ao} F EFJ AT, RS B
HA ot activity 7} &g A HE é’fzﬁﬂ?&ﬁ] A
s #iphdd st vk o Kﬁfﬁz‘%{i‘ ohA] R
A A= BfEAe] BRAA ZagehY e 5HT
B LD e R BIKETRA & 2Rl 49

o} MAA F3#le] 9le] 4= macroaggregation process
o A fifEe) whel particle size 7} vtER B EEE H
&2 IuKs e k3 amino fige] —7F BAEsIE S
o BRI 2 2shgoh Particleo]  Hulshd
Tiol W dm Zefyo 2 {EIASIE® particle o] =9 45
fpshed WaEstel wlgch o] MIWE FOe A= HR(E
2B pEed REEEE Fela Gk 100E D

MRS ol 5T FITEl aggregation$ 2% F o
g AMIEREES BEEHoR 8 XY

] aggregation particle & 50u#E 7 Eohshvt LAY
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9 #HE REEsd B8 HELEAE HTE B#E
Sl7le]l RES T Bl =k KET 4 W gl
27t gt

T FZES 2 b REEEEML Mstdax
B e BEeE dubhog dtd S 4 gene-
rator & EAZ L& HEAA ERSESS £HA 8
x99 2 BRY EBERE 2 EBERe
AELY HEFoE REEAL 31 Ealz ®E W
e —3 EA ste (Dainabott 7 FTC07 100mC Mo
$-TC*®= generator) %18 BEELS Pifste MRS
Rt algdel, T2 o 4571 gebA %,
BRE 9 SBC] EEol dgdovt el ERR uldl
ke sD T FE-E KeEEEme s 15 FA
T FHRIT EFS ER Erlolzt Bl ZRGA=
e FAda dobz gk weld Bk BREE, 8
£ &0 FE, BRA FETRY dijiEma o4&
B £ES] WeEt: 48 Bl BRY — %R
o] waEsttm BEIsigiel.  Tc¥m-generator -8 <]
TcO, - #5130 EEEde] #f7= 9o Mo* ¢ —
B Bilie] &= 9ot WHiKe] paper partition chro-
matography €] spot 7} BH—3 A2 xel (Rf=0,5~
0.6, 80% methanol BEEAK) Mo ] B AL A9 =
AL E ol HEERIAE Eifd scanning HEE
3ol Fgeh ® Te®n-colloid & [EREHAA o2 7=
FL PBHEE ABANA ndF gt Figa Tl
518 BgeorsA Tin 49 RuiTEY colloid sol.-2?
EEpRell S 9222 (liver, brain, scanning )
Tc%=-colloid & ubEx2} 8l¢ gl v} Dainabottjit¢] pro-
cedure® 4 = colloid o] FEEd FIh=lx 23}
A3 Brook Haven 3% 2 2 S-colloid & =lEo] 2 5
colloid 7} vL-E¢} g}, o] colloid sol.2] scanning & F =
ZE BEffz] Eslgdovd BT 4 d= BEd Lo
29 ez BRERS ¢ dvid BIFY RS 4
T+ A& Aolvh HAMLBHY £z BEffstgdch.
Tc¥= o 2 EEE RISA, MAA #o] 7 wol Fifd
el AFo® I ARKE Rt gk Tco=
5 e SBTFRS AFEES Y] LBREN A
< I F@E v @7 ok THstz REARDS &
Bikite] RSt} A = albumine ¢} carbonyl 2.9} amino
3 Bl AR Tc¥n-chelate L&y, Carbonyl B a-R
F = EFFE T #4832 KFEY metalation KEHE
A2 7kA FRel glel.b o] RIMEH BstAAE Bfiigql
el A Proests B EEC A9 ERNE gy
B EEslaal e sl L B LY AR
ol wtebA ARl 2R/ g ERrE o
HRe BT AEsltle Bhifel ol ARE

Bk ot Hmsl gek. welbA AR s TeP¥s-albumine
4 9¢ 4 At Dainabott ik ¢] standard procedure?
ol fkale] Gk 2 HE S S d4F 5 U
o (57 2 KRB L&Y B2 paper chromatography
E - spot$ B Fvh A wR ok o] of
Bhgk-e HES AR T 9 chelate b =+
PRILE o 4t A 02 wolvh I Aiire (Ll
kol HetdAv ¢o® ol RS BET e o
t}, Tc*m-albumine 2] macroaggregation & A3 a}
I3 e S ipel A oh 2 HRE Meled A X aggrega-
tion-g & oA or Tc¥ion 9 KEKOLEAY 4
el A9 dovh o] MRS BMKERS BEER
3R BtRE M= TR Ragoed 4B
PIE uvlzls do = BRIGE 2 Whtikel grln 2
o}
B Dr. Wagner & B0l #k3tchd® spleen
test o] mercury bromo hydroxy propane o]k fh& 4ol
BRiFg giEs Aot gl o). spleen testoll 4
3K albumine #fffe] = FHHS ] 2.9 spleen 9] size:
9 AR (I8 BRE BEPIR scanning & X E3n
ek ek KRS EHE S MBHP & o Jifol
o] FUME TTHEMES] glel AEE RElsld 2 Roleth
kel RN o] LA TE Wagner 5] HiLE
#Y7b AR ERSY R shent L FHE 94 dE
A7 Dainabott jil¢] A=A BEHREY st &
FRECE] Hg?% nitrate 9} propylene gas & ¥B Argo-
nne PIFEFT 2 HAE dotA FEHRRS  ndesi
48 BEstA A f5FS Esglvh. 22l paper chro-
matography el 1leliud spot &= broad s}e] Riffsel 7
< Aol BAS A g7t s FERe] vk
1E2E) 2 v FERel #4452 RE il A peak &

Solvent ; Benz : HAC ! H20 (2:2:1)
Front ; 23c¢m

Ry . 0.60

LR ;o 3x10*

Fig. 1. Paper chromatogram of M.B.H.P.-Hg?%,

R & lgom of peak | Siidl Blsti A B
RERE n3 FReba shgl bl BEFH LY 43
dle MITH Xehn EpRE EHRER a0 do
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29 BEKER BRel A ¢ mAKRS Mas T
& vheleh,

NalGESHED& HIEV o fkstel A-2kBME Tiko s
PERGAES S ko FEEAE 0 WHY LBy
MR RBEUE Aol ek pyrogen HHEE WY
BT test FERD Rifslgdens wEE Aol §loz
EE T

SHrpd MR Q966 ED Sl SR AL fm
el (BRIRE —8 ZED) 4GS & B
SE RAA stk (205.4mC &R, 141.90 mC SED
Byl A= &el To = e #Astd TcO,, Te-
S-colloid, Tc-albumine, Tc-MAA ¢] 288 2 &5
& RIS Bl B RAAT. spleen testo] FIEE
= MBHP, #45H Nal & %% R#lsted ftiaslglel
Tc*m-generator P 1 FIF LR WildAs gE=
Bt KFEo R HEEAR oV B, BEEHS O 1968
FEV 2 HBo] WREZ ST vk 19664EK~19674
el AR ST BUE-S pyrogen free test & A x|
97 st ot BIfEAe] FIE 919 rosebengal 9

A% 1 Blifefo] BERAA NS ol

WED  ABISE EATS 19674 THRO) Hilistel & B BIKA
SENE, BRRHS ARl BN T4 HREHEREFZT
RfCHE % ASRBRH B FECRE B W8 g
o skl F41 MLKFIZEHI %E Argonne FAEF 4% #
e i
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i

e

s

e

REFERENCES .

D &, @WE @83 K3 Vol 1, No.i, pp.
83. (1967) 4 el A=l 3+ B

2) Office of Atomic Energy: Proceeding of Korea
Symposium on Nuclear Medicine, 18-21, 1966,
Seoul, Korea.

3) Steng: Private Communication. Brook Haven Na-
tional Laboratory, U.S.A. March, 1967.

4) Kunio Kurata: Private Communication, Dainaboit
Co, Tokyo, Japan Jan. 1967.

6) C. S. Koh: Private Communication, Sept. 1967.

6) Hideo, Ueda: J.H.J. (Heart Journal) Vol. No.5,
pp. 431, 1964,



