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Table 1 — Some radiometal-labeled radiopharmaceuticals

Nuclide Radiopharmaceutical® Main application
e, Thyroid imaging. brain imaging, brain death detection
#mpe-DTPA? Brain imaging, renal flow study, GFR** measurement
*mTe-HIDA®Y Hepatobiliary imaging for hepatic function study
"mrc-DMSA? Renal cortical imaging(as ™ Tc(II))

s #ore-MDP Bone imaging
¢ *me-PYP® Myocardial infarct imaging
#nTe-Gluceptate” Kidney imaging
#mTe-SCY Liver and spleen imaging
#me-HSA® Blood pool imaging, placental imaging
e 0 Lung perfusion imaging
“Ga-gallium citrate Various tumof (lymphoma, lung tumor; etc.) imaging, detection of
many inflammatory diseases
Miscel "'Tl-thallium chloride = Myocardial perfusion imaging

"Mn-indium chloride
5% o~cyanocobalamin

Bone marrow imaging
Diagnosis of pernicious anemia, assessment of vitamin B,
malabsorption

Full nomenclatures of T radiopharmaceuticals are as follows(see ref. 14, 15) for reviews in general):
U #mPe-pertechnetate

2 ¥nTe—diethylenetriaminepentaacetate (or *™Tc-pentetate)

¥ ®mpe-N-(2,6-dimethylphenylcarbamoylmethyl)iminodiacetate (or *™Tc-lidofenin)

4 ®mpe(ID)-dimercaptosuccinic acid (or ™ Te(IID)-succimer)

5 % Te-methylene diphosphonate

© %P e—pyrophosphate

7 %P e—glucoheptonate (or 95""’I‘Cbgluceptate)

8 #mre—sulfur colloid

9

c~human serum albumin

1 %me—macroaggregated albumin
** GFR: glomerular filtration rate

Table Il — Radiononmetal-labeled radiopharmaceuticals

Nuclide Radiopharmaceutical® Main application
B BB gadium jodide 31 : thyroid imaging, thyroid uptake measurement:
1 : the same as above (diagnosis): thyroid carcinoma
and hyperthyroidism (treatment)
13y B-jodomethyl norcholesterol  Diagnosis of adrenocortical malfunction

sy SISLHGA (or RISA) Measurement of blood volume and cardiac output

! *I-fibrinogen Detection of deep vein thrombosis
"Se-selenomethionine Pancreas and parathyroid gland imaging
Miscel 1213y e (gas and injection) Lung ventilation study(gas): assessment of cerebral blood flow
el.

(injection)

BmKyr (gas) Lung ventilation study

* 1. Iodomethyl norcholesterol: 6B-iodomethyl-10-norcholest-5(10)-en-3-o0l, HSA: human serum albumin, RISA :
radioiodinated serum albumin
2. ®Se-selenomethionine has almost come into disuse.
3. P _godium orthoiodohippurate (**'*I-Hippuran) for kidney imaging and *'I-rose bengal for liver imaging
have been almost replaced by ™ Tc-MAG: and practically replaced by ®Tc¢- iminodiacetate derivatives.
respectively (see Table VID.

A= AFs= PET7F ok
Scintigraphy£9] dd%x $4717|2+ Nal(TD)
AAL AGA (scintillator) £ A}&-3e] E ] 27|82
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sHEE A 243 dlo]El g AHE X2shH ¢ scin-
tlgTamE Ae 4 Y. T4 = GUBR} HEAF9)

lation camera) ¥% Zelselr} AHg-gd) Zdepst
Hele B2ARE A8l HYoF o FAIAHAM 54
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Table II— Radiopharmaceuticals for radionuclide therapy”

Boldoz A{A Ak aA 7o) ardatauk-gol
Z 4" (radioimmunoassay, RIA)
2 A uEe-S o] 83k HollAE RIASH Z2out
A BXFAE AHEE WedAAle S3H
(immunoradiometric assay, IRMA)eIt}. IRMA®
RIABTH 72%7} &I 082 HZ Po| o]&=x gl
o} olE Wl EAuldo] dloly 8| F O =
Aot A= O FLeAEEe] Sojdxt @ YA B
Ao ujg- 5L AEZAUNEE o] &3l &glo] == =
A& AR el

8. AR o|oE0| of3t ZAIRH

IAEF AT o] Al 22 Fo] wE
A X PAA gy dpAdo] gk 22 BR o] A
A& ol &3l HALAS WA o ZANES) S L
REwg fodtaa sk Ales JAdE X4do] A}
L7} 2o o7 7hxle] WAM] #Fg A
o2 A o] &3 AL Ho| T EH3] AYP= 1 gt} 1
#Hu AR E BAE HAFE ol 83e AR F
ol A WhAlA ojobR 2 ALHE g WER 5 Foll A
UA] o v 2 ARk ulFo| ul - ytola| thE WAt
AzAF g Wo] A Ao qt o] £5= REFHE)
A AL 3 Qg ol WAk HFS Mo EA
o] &3k AR W F HelgollA WA o FES Al
el Fo, zARIE A9e HMHEE 8% Ga-
dionuclide therapy), X| S8 A #stolA] YR30t
A AF 2AE AA U E= R AR 4
L= WA Q¥ (radiotherapy)o)gt &ed FEHTH
(I1%x),

of7|1M= AR ejopEol o3t IRERAPE & WAL
AdE Qo diafiA{ek hd3] A E 1A} gt

AP HE Qo MY 9JoFE(0.2~3GBg &
5~80mCi)& WG 244 224 Hulol] o
ste] A7(ZA) ol EE FAHEA] ofH A7 I
TEEE) o] AME Foff TAFAY ME 75 (R o

B -ray energy

Radiopharmaceutical Half-life (MeV) Indication
BIgodium iodide 8.04 d 0.61 Hyperthyroidism, thyroid cancer
“p-sodium phosphate 14.30 d 1.711 Polycythemia vera(treatment). leukemia(inhibition)

* Colloidal **®*Au (B -y emitter) for the treatment of malignant effusion in pleural and peritoneal cavities has
been replaced by “P-chromic phosphate colloid (P : B~ emitter)(see text on Table XII).
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Aok RnFH7] Azt o] PETE ¥AM A &4
oL} obE 3} & B thE SHHA] EXe] thAte] uig
& F BA 30 A3ehy dA4EE o83t i}
o g W3l QAo 2N A 7T B B
o AL S ARAXE & = JojA] e dtol] At Y
A& 7HA stk o] Azt #ejF AdalA o g &
453 AAYezs H43Q, ofd Feol= priE
Nz FAG GYBFALE TR XA B} E3)
29l Al o ekge) e A58t 2] FF Al
2 oofEo] o] gEyld o]2F T Mgk 1id =
He ALz gt ®

T 9ol AFE iAol whel RA AL PARY
ofekES AT uEUE BXE GG dE 24
Fo2 viro] AMEIIR hedl F£2d disfME o
o] eHIA)olM TR AXNH 1980 ol F EES
AEE QopEoz RFIHIIZ ) FA MY 4
b= o HA o) ol A3 ukel 22 o] {2 s
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€ Adish 4 glo) 21372 gt
-1 fU B REX] WAL Q| Ok

BrtEdFe) Us-E9) JAE 19583 K ol A
AR 71 FALEEY "CO, UCO, "Ny, PO, PCO,.
BCO7F AHEHEAT. HYE cyclotronollAl oAl o)
£ A B2 4EUZE 'C N, Pogt PF(e15 S
Ae) A wbalAddEolgtn: $ith) ¥ generatorol A A
AHE ®Ga, “Ru 59 EAHEL ¥ 48P
2 3},

1. Cyclotron A= p'YU@E0] M1} SZEO}
W94 cyclotron®] 7BEE Z7)o AhH oz Grt
2 AzHen AFE 7H ol 4% 7t ¥ 'C, PN,
B0 2 ¥Rre] 549} Al Auke-2 Table IVS} 2t}
o] &2 ukt7)7} g S Ao] AdHe) Hed B
He wiztr|7h goug @xprt AR HE = Al
| vk ooz vl e d2 X g ¥
QA olgol B3 4= 9l & Ao AHoZ &
Iz BAASTEe RN FA 39 de de Holth
i g2 gR|oJopEe] AE % o]fol glojA ukzt
717} o9 #E TF AGE v Holoh ey 7t
& FAF7)|33FEL BF Az 9] 2FE3FHANA A
o2 1 Qo)) kA Exp7) A ik, FA, il o}
At 591 Ao AHFEA FR|oA ejekEol Al
z50] A%, o, ¢z Mg 7)ofs) g} P
HolE g7 ddBA HEAE (P Min) = 23
su F2 07 ®Fe] dopamine, serotonin, ace-
tylcholine 59] &80l FAAsh= B2 EX 9ot
Fol /=] ofx P8-S A3 dAFdAol gle
U Ae) 1A Aske Jrhe -85 AR E Algsn
QoM BHe B moT itk olF FEANAH AL

Table IV— Nuclear properties and production of some

B” emitters
Half- B'-ray
Radio- 'y A
nugl;ge (l;xfle) (el\f/}g/g)}: Mode of production
Co 200 0.97(100%) “B(d. n)''C. “N(p. @)'C
BN 10 1.19(100%) *C(d. n)*N. "C(p. n)*N
0 2 1.70(100%) “N(p, n)*0, “N(d, n)*O
“F 110 0.63(97%) *Ne(d. @)F. *O(p. n)"F

* Energy of each detected ¥ ray is 0.511 MeV naturally.
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A4 GJbEE 05de) B4 ol tie Sol4o] 17
4 4L A H2EYAS AHESE B9 HlaA
uTy ZaSolgo] FHA P7N(Z2H)Y & T 2
& Avkshe b 9182 B Ao AYsn ok

2. "G, "N, "0 U "F B EX| o|oHEo| 88

olE A3H YA AZEA PETS 5 A3t o
438 AP e ofEe] FET Aol o7 ey
Ao dsjy HEHJA=H ofFe] i ofF
FEAY A Qlok 2y #A-AdAN 1H 2] F
Jog $-§5E W42 Table Vol 274>
15 oS Auadd 53 A5y
& AFHAY 2 K836 ol A
B2 343 HREE, dAHFEH B2 59),
gk ohla 4 SEA) Aeet AYEe] ¥ A
Yoz Folct. Table VoA B ulet o] 7h g2
SjeFgo] "CEA AP ERNE Boj o]fE AFEop}t
=, 4% 59 2A0M 9 glucose BiAtelct?

>

o
it

NI -

r
¥ o rr oxt

ot

dytEog o) gE: A= 2Astuz} = A
3H3td g3 o] glojof ie] AFo) Fal3 vt
719k BA7|NM e RFAIZke] PET X2 ¥4
F A AP el glofok Frh & Y 1 F
B delEt A ST wedsies o A
31ty A= Bl glojof ditt dg 59 'C-
glucose= £E&% ZHdA zA X9 glucosed]
olg3 Y AWMl Ut £EE2F A uiF
parameters ¥&sl1 Qouwg Fo FHz} HA
¥t 23jeg AAZE FAEA PFDO7 A

= C-1 2= 28 C-F AL ZaiA st
I 97171 11080y So] A4 Hel s gataA
& glucosex ¥ 43HEY “FDG 6-PO= 1 ol
glycolysis® WA &1 % A E38}A) ¢ =32
of AT Z glhucosetrt FH 89 F2 F3A7L E
o ? & ojux ul o2 # o]f ¥ glucose’}t LER
ol &5 = AR “FDGE Y 53] FF:MAA £%
(& H2P)d) F JHsnz 1 Addz gedn

Table V— Some PET radiopharmaceuticals for biochemical imaging

Carbon-11 Nitrogen-13 Oxygen-15 Fluorine-18
Blood flow
"C-methane ¥N-ammonia BO-water ®F-methanol
"C-butanol BN-nitrous oxide ®*O-carbon dioxide *F-ethanol
“C-nicotine BO-ethanol BE-antipyrine

Blood volume
"C-carbon monoxide

Myocardial metabolism
'C-pyruvate
C-lactate

Glucose metabolism
C-deoxyglucose
“C-methyl-D-glucose

Oxygen metabolism

PN-glutamine
¥N-alanine

Protein synthesis
C-1 IHleucine
(-] S-methionine

Some Receptors
Dopamine
YC-1-DOPA
C-methylspiperone

Serotonin
C-methylspiperone

Muscarinic cholinergic

10-2-a-tropanyl ben-

®O-carbon monoxide

¥F-fluoro-deoxy-
D-glucose*

¥0O-dioxygen
®0-carbon dioxide

¥F-I-4-fluorophenyl-
alanine

¥R-]-DOPA
BR-gpiroperidol

* Abbreviated as ®*FDG

J. Pharm. Soc. Korea
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Table VI— Generator-produced PET radiopharmaceuticals

Radionuclide Half-life Radiopharmaceutical Application
Parent/Daughter Parent/Daughter
“Re/*"Mn 8.28 h/21 m "Mn-manganese chloride Myocardial perfusion
27n/*Cu 9.13h/9.7m “Cu-copper microspheres Myocardial perfusion
%Qe/®Ca 287 d/68.3 m #®Ga-citrate Soft-tissue tumors
*Ga colloid Liver
“Ga~-EDTA aerosol Ventilation
#3r/*Rb 25 d/75 s ¥“Rb-rubidium chloride Myocardial perfusion

3. GeneratorMiX #|En} HX|Q|E| B8

Generatorol M B4 5 & WAM AF L F2 P T
£ u)E3 ddgaplE AFoly prE AFo=:
“Cu, *"Mn(B* 53] 97%). ¥*Ga, *Rb Fol ¥ 1 o]
7be-dl ¥Gast "Rbo) 7H F8.8 Ao s Q)
t}. o] & generatorAlAd dF-2 cyclotronA = 3F3}
g AR 74 davtolEg o X3
Bo] A3lEHA A% qojA] wistE Yo Rojug
Pa-g-goll Aok whet

a2y * Ty uhgAdo] 12 ¥Gal 2 71X
FAeJokEo] dAHog SEHN Y Ga(lIDHE
2 Aol A 329 eFAE7} =L transferrin® Z @)
o|EA ¥ uhe-g do ssAo] oue® i}
QbRF o]ekEe] sputo) A7 m Ut W “Rb=
AEEA e Ao 2t Algslo] g
75 sehe B W) uio] g e A A
Ed §8% Ao BAG®

olg #Fo| WA NEA L XTSI EA|L)FET
A YGRS Table VIol HAIgHE > %

I-2. G EXUSFHEEX] WAL ofoHE
1. 744

ARSI HE

AP B4 2 ole) E7e)

o= ™Teo] ultA
FHHA) 2219 Ajbshe =

3}sl uhg-Aoll v 43l7] goldln Qrhsithe
o} 7HA AHE 7R QL) Wil exdels A
3] 71 F2% AXE AA sk gt wheba] 1980
o|Fof) T ANZL A CGEE Aol tiFFol
mTe g 2] o] ko]t 1980\ o) Mol Mz=H T H A
oJobE Ae-d)= eHAA o] FA7} e Aol 433l
ol ulgalk okale] JA-S dA] B3l F4E U
C}‘IS)

a8 g aygds Bt obgd P TeRES M4

o
I orlo o
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T = 29k Exte] Aol BAe] Holdd 1 F
B olg7x AE P AFHA BI)E T
HMPAOS} 7§49 ""Tc-ECD(EHHQ H 2 F%
F5S 7AAM), "Te-MAG,(**¥"*[-Hippuran ]
A7) Agg) 2 2 7Hx9] *Te-alkylisonitriled
Al F AARR)E A2 Azg dojth(o]E oJekE
o] §3& Table VII9| 25 =)

2 9ol B Fo] WA g WngA ofokE S
ML= J =l 57180kt A 2 o F HFR
Ao} @ GEEFA) ALEo] ARG uigE F
AHolst Mgk = X Holl S-8H 3 1 @ A FEA
of Agsh= BRIl Adslo] ohg ¥§g Aoz Q)
3t 43 Az o] Wslol ulghe & Ad-g-§-o] d7H
I e AHolrk ol 7 T WA oL dER
AR 7|2 g}

—_

2. M22 " TcHX| Q=

19801 ol ol shEslo] YAs-EHT e P Te
(817171 6.0 h) R 2 2kE-& Table VIIol verdict

*mTe-d I-HMPAO# 212EE HMPAOON & 4,139}
mesoA 2] YAle] &AL 2}, dIA7}F mesoFHTH
2ol MHgo] 4 Forg AEYPA Ao FA|F
of #it} w Ag WAE 12} P Te-d,-HMPAOR &L
A gAdol ez Hiy AYg Easic)l gy A7te]
AashA EalehdA A8 o] yolxdx H 2ol HAE
o] wj¢ Wojr} ? 2B E kitZ ZA|F 308 o]
o Abg-aljof sl Ajefo] whEc} of A3 glo] 2 &
Hog AMREE Zo| "I-LI-ECDelt}h. =
ECDell= LIA, dI1x] 2 dda)7}s Q5 o] Ee] Tzt
B2 55 g9 g Fsht LI-ECDF &4
£02 FAHAEAZ tirtEo] o FEo| Ho I3 2
| At o] o] AAI} A B

M e-sestamibid] sestamibi® U MIBIZ 519
isonitrile 9] el B2 GuiHAEo|m 2 A
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+ &

=

ZE 6709 e=r) wigsl Qo T8 ASRR 9
sloll ARR-S]o] & “ITI(H3] Blgs]o] o}t
73.1 h3t EC%¥3 2 W&s & 2aF "Hgel yAe
o oAz} olRAA 12%°) E3sle] FAstelle
69~83 keVe] F8 XAo| o] =& d5A 0] Ao
A 23hel dAdEo e e +171e] P Te(D
294 2172¥=7} alkylisonitrile?] tertiary butyl
isonitrile(TBD) 3} o}~ ester isonitrile$] 2% A
52 ot} ether isonitrile?! sestamibi®] 2Eo] A
Foll= B3] e AFIAXN G2 F7(HHeh A
g & we] oAl ujdse] 7B L& A4S I
2ol 71 WEol isonitriledZ2AE FU5HA A
g

¥mTe-teboroximed Sol3 125 71X Tei9) &
¢l boronic acid-technetium dioxime F7Hg(<F
BATO#)¢] 3424 alkylboronic acid & WE€#
Holth BATOR 5 H20F d-dsld Ao 43
yepdch®

®Pe-MAGyS 2 2]ZH=t amide-thiolF9] &
24 W8 Hippuran(Table 119 23 #3)¢] oA
Eo g MLHAEU® o)A FEL ohfol T
3] A = A= At

P"Te-DISIDA# *"Te-mebrofenin®] F 2)zt=&

&)

[URASS

o e

tio 1

Table VII— ®Tc-labeled radiopharmaceuticals

PrreEEe] Aol AMEE % olmloxAt
(iminodiacetic acid, IDA) FEA12] AF-Ad] Ah A
o2 7+t 29 HIDA(Table I 32)E v £3 &
& FEA F olEo] /MY FL UEAS U=
T scintigraphy# 2 o] €5z it} ¥ ©

PTe(V)-DMSAS * Te(ID-DMSAZHE Tcd) At
37k 21 A EX 2fo)7} QloA A e &
Ao g AMEE Holojot, 4ate TR Aol 7]E
Aoz AZEAY pHY 93 Witk F P TeztE
AN pH 25904 *"Tc(IID*Y), pH 7.5~814
£ PTe(V) 9 FE%0) gAsh=nl A= A, ¥
Ae e FF9 o 53 gl & AYwc F
A= A AR YA Hof dojA ZAE ot

*me-DTPA aerosol®& 2] 7}x2] *™T¢ aero-
solft 5 71 dal A HEY F5H2Z aerosoldd
27} F8] B AR R FUR FFolt). FARAE 3
ok gl F4E SviA gAles giRE HE AEx
oz MM YRS AX wdeBZ HEFd
Age) At g-ggr} ¥

olAte] & 9o x| #ethane-diamine FFEZ
MRP200]2} 22t 2lt=oe) FHRER * Te-d -
HMPAOS$} ¥4+ 428 71 @ ™ Te-MRP20®
(ZAol "Tc(V)O-(MRP20)S! NEGA Y A

Radiopharmaceutical®

Main application

#mhe-d I-HMPAOY

Diagnosis of acute cerebral infarction, brain death: detection of intracerebral

inflammatory conditions: differentiation of Alzheimer’s disease from multi-infarct

Detection of myocardial perfusion defects, thyroid metastases. and stenosis of coronary

dementia
mc—l,l—ECDz’ . The same as above
'c-sestamibi
arteries
#me-teboroxime? Detection of myocardial perfusion defects
#oTe-MAGs” Assessment of renal function
*me-DISIDA® Evaluation of hepatobiliary diseases
™ e-mebrofenin” The same as above

*mTe(V)-DMSA®
" e-DTPA” aerosol
various disorders

Detection of tumors, particularly medullary carcinoma of thyroid
Diagnosis of pulmonary embolism: evaluation of alveolar epithelial permeability in

* Full nomenclatures of *™Tc radiopharmaceuticals are as follows:

b %mpe-d I-hexamethylpropyleneamine oxime

2 %mme-11-N,N'-2-ethylenediylbis-L-cysteine diethyl ester (abridged name: ethyl cysteinate dimer)

% #mme-hexakis-2-methoxyisobutyl isonitrile

4 99mme—chloro(methylboron{1-)-tris(2 2-cyclohexanedione dioxime)

¥ #mpe—mercaptoacetyltriglycine

& %me-N-(2.6-diisopropylphenylcarbamoylmethyl)iminodiacetate
P #mpe-N-(2,4,6-trimethyl-3-bromophenylcarbamoylmethyl)iminodiacetate

*9the same as in the footnote to Table I.

]. Pharm. Soc. Korea
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H#F 4/44A), ether-phosphine 3dEE tetro-
fosmin(¥94 P53)ol8} B¢l jztesle] +171 A&
ol @ P™Te-tetrofosmin® (24 0] ™ Tc(V)Oyltetro-
fosmin), ¢!, sestamibiZE R}l 429 AZAF 4
“4A]) ol ¢EA Ut

|8 *"TcH 2 F YR 728 Fig. 1ol A%

3. M2 PIEX| obE

198013 ol Foll sigsle} o dg-45 T gl (v
747} 13.2 h) ¥4 ©]2E-& Table VIIIol JeRiTE 2
kel BERo 2= WALY 3ZEo] & B-yHEAIY
B giAl BT A0] flE PIE ARREHA F it

B-IMP# "PI-HIPDMS amine®9] W13 7,4
off disiyE 2R} Hoix HeA 242 Jehd
F JE olf9 1 Y¥E AAALEAQ norep-
inephrine ¥ serotonin® 7&% fAG & glew
HYA 7o ZA AxR= BolA A HiEolH 84
Bod Agshs Aoz P FAE oln HAL W
pHel 2ol 2 st Ao z® Mzt 7 gl

PLMIBGE &4 o2& norepinephrine® fAF
g A 52 Mol Adx AP adre-
nalinezF54 A17o) Eapslo] Aox A€
UEMIBGE A8 A:2A4 o]g=tHTable XII 3.

ol PIA¢] T2 & Fig. 20 EA|gT}

4. 7|E} Q|OHE-""In X! "SeH|

"In % ®Se Al 7} 2%-& Table IXoll EAI&H},

Mn& ECEHshR=dl w77t 67.2 hola 173
keV(89%) 9} 247 keV(94%) 2] yAlo] /33l o] &
gt Yol ¥ g T4 A8A49 'In-oxine™
%3 "MIn-tropolone®’o] AT L Tl gto g A&

Table VIII— "*-labeled radiopharmaceuticals

M‘jf"k?-c .NIM“ H;C,00 N‘\?/‘u WCOOCH,
Me” N’ \'}“ Me ’c\sj

O\B‘-;O (o]
Me
3 4
R\ ,R +1
", C'N CH gﬂsoc
A—NEC—Tc—C=N—R | g OCHs
c CH,
e h Y
7/ N
R R
5
o

6:R,=CH(CH), R;=R,=H
7:R,= R;=CH,, R,=Br
Fig. 1 — Structures of some *™Tc-labeled radiophar-
maceuticals listed in Table VIIL
1 *Td,-HMPAO, 2: ®™Tc-LI-ECD,
3: "™ T—teboroxime, 4: *™Tc-MAGs,
5: " Te—sestamibi, 6: * Tc-DISIDA,
7: *™Tc-mebrofenin

Radiopharmaceutical® Main application
B-IMPY Diagnosis of acute cerebral infarction. brain death: detection of intracerebral inflammatory
{or Pl-iofetamine) conditions: differentiation of Alzheimer’s disease from multi-infarct dementia
»1-HIPDM? The same as above
S1-MIBG” Detection of pheochromocytoma. neuroblastoma: diagnosis of cardiomyopathy and cardiac

transplant rejection

* Full nomenclatures of '*I radiopharmaceuticals are as follows:

! 121-N-d, l-isopropyl-p-iodoamphetamine

2 IB1_N,N,N '-trimethyl-N'~(2-hydroxy-3-methyl-5-iodobenzyl)-1.3-propanediamine

» BL-m-jodobenzylguanidine

Vol. 41, No. 6. 1997
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CH, oH
CH,—CH-NH-CH_ NH
CH: : ,CHZ—NH“C"NHZ
] 1 i 2
OH
CH@ N/\/\N/CHS
] ]
CHQ CHS
! 3
Fig. 2— Structures of the “IHabeled radiopharmaceu-
ticals listed in Table VIII

1: PMP, 2: PPE-MIBG, 3: ZFHIPDM,

-
Es

atod A ol A s2late] MInTo] b gl
AEA An Agtele AAE o) 83t ZH YA
23S FASHA 9

9 "Sex ECEFaH=d| ¥H71717} 120.4 dol = <
el A & 121(17%). 136(57%). 265(60%) X 280
kev(25%)9] Ho] FAasio] o]gHr}t “Se-selen-
omethyl norcholesterol2 FAMF]& 29 F Al
2, g 5ol e JHsked RAAGEREAY §
o] Baud 7lshd shxte] 4382 0.3~8.5%0
olzd] AAkeluct FA ¥} ¥ “Se-HCATE “SeR
2] BFAE FA ol th 7oA cholesterol 2H-E A
FAHE 13 FEAH3E3E) S glycineo|Y taurinedt
E3ele] gEoz Eujgnh g5 gdelA pHelA
dBEFSE o]2(Na', K9 EAst g5y 1
T 49 a2 EQg. AloME 25t
& A7FEsPd A7t 8 (entero- hepatic cycle)?}
o o 95%7F TR APl FFHEHY TSe
HCAT% 3 @&AHcholic acid) & #& £52 &4
Wl s = A do] o] gdr}

Table IX— "In- and “Se-labeled radiopharmaceuticals

5. YA HERX| A ol

SAQ) MM - A (Ab)= G Fol o]2F 5 F
HA(Agol EAsHd gl ANEE HdgzEd
(immunoglobulin, Ig) 222 IgG § 5F°] At &
ASTE BN G Sol4 & AAHE TG (Fab)
3 B Ae] AF, gAl9) oheuts ol o] AL -3}
= E2HY9Y(Fo)S 7H AT Aok [gGRAE 522 ¥
b Fel wal 17HEA(fragment) (Fab$t
Fab’). 27H2 & (F(ab),)& @&l IgGH v o] WA
A dFog BASFEL oA 943 F=& 28
el &3t HEHUG Y gAlos th(%)F29A
o} GZ 237} sl FYol et SojAde) Bet &
S Fa7t ¢, Aga 5o A3 W Xz
o2 11 FAR o WA WF ok oE EE =
A8 AL B0z AME T ot

gHAlo) ukg-AlS A @ e Uvty o e
Satof sl ghelel cair] gt AgAel ook et
a3y A A3 o] B ojd FAE of EE AXE
9] el g A4 e) Z2E35A tumor bedoll o F
AEsH Aoz Beld. @ #5-9] AEFd] Jof o
2} aA9) e A% AxTt GBS v Ao
A WA, AaFe] HARSY T 22 o] tiF &
AYshe = FAEFY] go] H2 Fdr) Jus)E)
71 gt @ B9} 423 27 o we) e L A
WEE 750 getdtt ti(%)FE3A = FEFE23
Ho} BolA o] Ru A EH(Fab, F(ab),)S FAHE
1%, intact) A BTt TGl ] Hol AT T 4

4o AR 54 $4 o 2 et @
A A2 oF Fatel Y F 2 ARIE AN
FEaAE dAH s greate] maphg dEo 3
ZHdl ¥R BolAo] gtk Holth. W2 &
Jo] ‘FFSol FAe Aol WP

=3 g delold el (anti-carcinoembry-

o

ox

A4

™
o

=

R N

2
tlu

Radiopharmaceutical®

Main application

""n-oxine-(or tropolone-)labeled

leucocytes and platelets
"Se-selenomethyl norcholesterol*”
7SSe_HC AT*Z)

Leucocytes : inflammatory disease imaging
Platelets: thrombus imaging

Diagnosis of adrenocortical malfunction
Evaluation of bile acids malabsorption

* 1. oxine : 8hydroxyquinoline. tropolone: 2-hydroxy-2.4,6-cycloheptatrien-1-one
2. Full nomenclatures of “Se radiopharmaceuticals are as follows:
Y BSe-6-methyl-selenomethyl-19-norcholest-5-(10)-en-3-ol
2 BSe-taura-23-selena-25-homocholic acid (non-imaging agent)

J. Pharm. Soc. Korea



ALY SloET 1 38 685

onic antigen, anti-CEA)o] 2334 ¢ t}& £/
o] ¢te] AZ M=o sith o]e} o) FA-FAL
ax} vhgAde] QAR How gho] HE o) FAsol =
FE3H o) 48 & e Ao BTGP o9} e F
A-BAGA 9hg-g o] 8- e YAHY AE L
@3 (radioimmunoscintigraphy)el st3 ] gol -8-&
He A= $APEY 29 (radicimmunotherapy)©l
2} gt

HEo| Mel 9 XA OFEY - A HA 89
Hhabd E L Gl mE X3 By Al oFF
3 A x g3k AEe A S Z5ofof st
O BE ARREHE 439 #F ¥ P Bl g W,
% 9599 *Tc(6 h)3 *1(13 h)& 8F AA gl
B} WE FALES B 3h= bl 7MY At Adl
oz A5 Min(67 hF I8 d)& FARAE
Ak o 2ok AP A 2ok PTee Fabst
Fab’, "2 F(ab),2] EAloll &gs}ct.

HIAMY BRI Al Llol A et sjof sl hek
MY B3 JA4E dAY UARE et

AN O|BE= WAIM A Qo ~ oA A7
ulol Z+o] EA3HA) oJokFoll: AN oJUEL ¥
el ed P TeEA A= FA9 A} ohE Yo
Azt oo MinEA A 2L ol %
AzE AEHJ o FAA A7 QoM 2% A
7] 719e) =EAUT. B#7]I= tetrafluorophenyl
(TFP) °lE7|& 7K &4 olze22lid A9
lysine w79} oln=AFL FAE.® 22
Z TFP ZAd2HZ FEAZ BE "TcON,S,)
(N,S,=bis-amino bis-thio)Z 2% AR HL §A
3oy BAE o) & 4 Q= HAMEA scintigraphy
A7} AR Qo) o} AAAE TAlo AojA Al
F& U X gonz A Fge A=)
olgd WUEA A= G4AEA, V1A FAE
Aggozn AHE 4 gl 2 dA2E Y
o3 9 ooRES AN BaH7] 41,
e e Ax g =dA e FA1EAY ¥
g AFAN7)= JFYe 93 FAFE=AZ Aol
A BHE 7PsAol B 2e Jlou} P U ¥
g7t 22k gl sigold, el Jdat AR5
AT gt 7P @ol o848 MIn¥A] FAIT
FAFRoZ A7 = S}
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“InFEX} S| ME - P UIEA A Ao
AR Yol ded AP o2+ AuolA by
Aol & In¥A A7t AAE] dE ] el 9
A AMzdch YA E A7 DTPANY 24
(In*", Tc" 5)28719 A A371§ o2y 2=
7= (0)7-g olF7|s uolEA JthE TN
"nol F3tEth AAZE DTPAY S 27ldE 1
24 AFFE(CA-DTPA) oY T2 fol4tate) £
B (MA-DTPA) o] AHEEA oY 28l T2
p-isocyanatobenzyl?|2 ¥z} ZAREo] 3y
DTPA(p-SCN-Bz-DTPA¢|Y} SCN-DTPAR EA))
o} Al £ 1 FAL AN F Ving L oEE
HAANG, MR} A9 S5 AR ojfE
DTPAS ZH87] 1747} ojn] 3tAjete] Al o] 85
o] glorua AdA=rt o}, B2 ogu o)
e84 AFS FAsE FA9 Wyo] F2 o84
THAb-NH,®| -NH,= &Ale} 2H47]).%

DTPA-NCS+Ab-NH,— DTPA-NHCS-NH-Ab

111y 3+
—""[-DTPA-NHCSNH-Ab

"InEX| A - Table Xoll Al %9 "In¥A| ¥
AE 2N Min-AME 84 % A7HEEE) WA
aalg] shtolct, MX gl =29 3¢ myosinol 2
=l myosine 25 71 Bol 2A151AA ac-
tin?} 8 289 #57 ol Bofsh= F=EYH
gl Fojct, AlgE(vial)e] AHAl 24L& SCN-Bz-
DTPA E+ MA-DTPAS¢} antimyosin £2¢1 Fab$}
o g9 EA A o)y ®

"In-anti-CEAE F%4eiobd (Y8 dejobd) &
23l CEAd d¥sic=Hl CEATE B2 £79 Aujy
ZA | A3z 8 A FANdo|tt. CEAE 1%,
A% T Az FHdch AA AL 48 F
79 9le] X¥ DTPAS 74 anti-CEA, Fab =&
F(ab),9+e] HgAle) FA| Aot ®

"'In-anti-TAG/B72.3¢ <#d g9z
(tumor associated glycoprotein, TAG)°|&} 28
+ &9 mucindl 2%3H=d B72.30]8 HZ 2514
Q ule2o HAZ2EY [gGolth TAGS AAAQ
ARl A= A9 £ A BdFA gu 4=3
7Dl wet a2y Az 5L HEE S
AA 24L& oJd dipeptide® X8¥ DTPASH 3|
9 lysine o}vlx=7]9ke] HgAle] Fx A Min
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Table X — "In-labeled antibody radiopharmaceuticals
Radiopharmaceutical® Main application
n-AMY Diagnosis of acute myocardial infarction, acute myocarditis and adriamycin toxicity

"n-anti-CEA”
"n-anti-TAG/B72.3”

Evaluation of therapy{chemo-, radlo—therapy or surgery) for breast, ovarian, lung or

Detechon of colorectal and ovarian cancers

* 1.The bifunctional chelating agents(DTPA derivatives) conjugated to each antibody are omitted for simplisity.
2. Full nomenclatures of the linker-omitted "In-labeled antibodies are as follows:

U n-Jabeled antimyosin
?Mp-Jabeled anti-carcinoembryonic antigen
9 Hip-labeled anti-tumor associated glycoprotein

940“ 125/1311(,?1,7‘:}_7] . 1251=6O 14 d 1311_8 04 d) % /\}-
$aTh Jeht daslsl BHow AgmE RS
nFE A Aol ).

6. TRAUEE WALAO|OHES

ol2dzle}t 88 - &4 A= @ A =
7H EAE MEtn HdA o2 Ajshs 58S 7}
Hon @ HFHFe EA7t &AM AFsH HES
Hies dod FHE /X3 o= 54E 7 A
Ezto) e},

aev o AFEAI BAAE olekEeld FHzIE
A AHEE Fo2E od oklave fuslx| go
22 ojd AR AHAL o AEH vhe-g
B et asEE £EA(R)AY YA YRS
(RP)& F=2 544 Az WstE AWM A3}
gl AHE-Ert. o] Wah= gl 3 AY RPi’—]' R
7re) 7t A<l RP-R S8 AANHS-9 el
T AR dgaaA 799 8 -’F—’a‘?}_i’*l
2% ¢ ok AF FE4AAF WA eleHEL RP
I R¥S 9] A A3 453E-S AdAS F
g AHEA REE 5= Qe PHE ATE 5 A
olg|3 WAL ojd AW F= 759 Ao} X 2A
o] & FEF N o] 82 5 7] W] dA M=
FolZ BA& Fo Qi

OIS0 JEHE F= X - FEAFY WA Y

F9) o] & FYL FE AT E FEAY FF, WA}
4 #F9 FH, ARAAY FF, XY, AEE
|7EHE YA 5ol Ut

@® F2A9 F7: A AdFEe 4Ego
G432} ol FEA 9 FTHE o}F v g Lot}
a8 G ke Adels 23] glojok shm, WAl
4 eobEe] AEEE AR 71X ) 879

L

oF dx)sfof g},

@ A3 BF9 FFH: AT irlE RP-RAS
Z1g-o] £ 8H AAo Aol gt F RPol Rl
& ool AAEAA AFFHA RPY SHbAEA
"c(k7] 20m) e 95 siEog RPe AH
F AA 57t =2d Y YT FAHEW R
A =g 44 BXNE £ 9= P9 Vg 27
© RPo] 2 ¥ai% it

@ FEAAE= JQEHAY AEHRH FAlAo]
o} AAps AsiehA AAo] 7| 2o} 3t Fab= A
B4 (Bl 7} H3kE)o] o] glojof gt

TEHQL WAH CIOHE - R T 839} A
A YA ©okES Table XId 3 2%9] 9
oFF ol AA T AA3] 71ed) 2 Fi),

IBZML #2322 3dopamine 234 848 v
e Ao ¢# A benzamideFoll £3h1= 33E
olt} Benzamide®+ $5417 4l D, dopamine &
Ao BolA oz At M o2 apomorphine
2 2EHES e IBZMS F8A9 vad
Fe A7 HA4H &S JeERET

PLBZIME gl 7)oz gy e £
3= Aoz FAHEY D, dopamine &7 Q&7
A A 7474 (basal ganglia)ol AH3] g} L=
AR3AANNA A8 Parkinsond, AANREZ So
41¢] D, dopamine =& 9] Y= W3}e] JA3E 9
3 QYA FE o2 AgH T Ut ®

3HA octreotider™ somatostatin(FE3H4 wizlr)
2~3m)ack Aol An(AEEH uizty) 23
h) 848 AEAFA 1 §4 KA (octapeptide) o]
t}. 3 somatostatine Table XIolA B uvle} 3
o] I F2A7} e %S 239 FE(neuron)#}
ool Az E2AEHA A3 2HFEE 3 HE
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Table XI— Several receptor radiopharmaceuticals

Receptor (Location)

Radiopharmaceutical®

Dopamine

D (intrinsic neurons within corpus striatum)

D; (basal ganglia(striatum))

GABA/benzodiazepine
Central type (brain)
Peripheral type (brain)

Serotonin
5-HT; or S; type (frontal cortex)

Somatostatin (neurons & endocrine cells in brain,

periphery, pancreas & GI tract)

BI-SCH 23982
B1-BZM." "C-N-methylspiperone

UC-diazepan, I-iomazenil

UC-N -methyls;zniperone
"p-octreotide”

* Full nomenclature or more detailed notation of the indicated radiopharmaceuticals are as follows:
D 121_(8)~( ~ )-3-iodo-2-hydroxy-6-methoxy-N-((1-ethyl-2-pyrrolidinyl) methyl)benzamide

2 1Un-DTPA-D-Phe-1-octreotide

cx2gog o 7 A% 3B 7 u%F
Z(AE)Z &3}

Somatostatin F&Ht 2] AFWEE AL
(FE Y, 2% (slet) NEY, G222 A (B
o, f% 5) 2R o) EAge] g=A At Min-oc-
treotide®] A AL FAFAS H$HYW DTPA
9}, octreotide® FARNZHE LR85 943l 47
o] Y= olm it 715 DA ABA7= T2 Y
o2 Azl Anke] HEA(D-Phed7l HID
EA AT} o] EX|obES FAIFEASH soma-
tostatinT-&4 FA (BHE)Q) TH, A%, v 3x 22
A7) By gz FJZJInR A7HEYA
o}, HEY SobF, ALY L iete] JAsE 9
AN Y o2 AR S 1 Yt ®

o] B7loA] B & l%o] FEMAY YA E
2 o] Gt QlojAl Lut wialA] o)ekE o) A
FAE 53] Fggae] wapukg o) 7|ohd g9
Eo)Ao] giE ¥R GEEdAels gl o)W d3d
TR Yol A HEH3H=, o QX (threshold value)
olAle] R E zh= £ EAlY AFee AR T
2 A AR A FHALE Fojstd 1 dHd
59 gz AH3= AAL ol8HM I3 &
ooz I ¢xAL EAFFoE Y + U=
o] o] qlc}.®

II-3. X 28 WAIMOoFRm® ™

A oF 1093 28 A5 & PAMI o okF o) Y
of @& Balol AFHNT 2 A% R Fo A& A
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FEA7F AEEA S 1 giiEo] o] FHIE U
539 ¢3lo) ALEE ojepEolrt. 1 9o PIg ¥
3 o e AFHA oJoRES] A A7t AP 1 it
a7 A #AFEA] A2 5 FR)0A AF3
vlel go] BEEg e X gdne] wakg-
o &of] 24 AT gHF FojAdo] glojA] W2E A
Az o] FLEoY FAe} ATl WHAT 1
D2 7|PY vhH e g ola) & Wabg ojofEl
3ol Al X5 AR o B B FolAs
7HE g7 PR wzkR) vldelE ¢ Bl gid 2
2y BE2yx) 23 g2t “Cyu, ¥Sm ¢
“’Bi(a}&A) 2 EX)§, DTPA o]2lolE DOTAC(L,
4,6,10-tetraaza-cyclododecane-N,N',N'',N'""-te~
traacetate?] 23), TETA(1 4,8, 11-tetraazacyclo-
tetradecane-N,N',N"",N'"'-tetraacetate®] ¢k4)%t
<& polyaminocarboxylate] ©1%7]% ZzolE
Ake) P Vo} £xgyog NPBYAHY, BF
7} B &A Rh(ID, *PaD ¥ *Au(D2 EX
g 013715 Welo|EAlte] A7} wapa g x)
FA2A 89 7FsAd tisld AEE vyl ot
ol & FHo] gl Aejolct,

2 &AM FHY vl9-22RE o GEFEGA 7}
ohd A7 EZRE 9] BolAo] mj¢ 2 dHFEH]
7F 7ibE]e] 2.3 el AlfE Aolge BET Q1o
22 37 ded.™

a9 7IME GurAEll MY A EAI2A, Al
£ AGA 2 AHeEE PI-MIBGS 2Ao] 7hag @1
AAE(PP), AFA2EEE(SNE THPAH CSmE
2| 9 *ReX x| 2]oHE & Table XIIoll A7)gHc},



Table XII — Therapeutic radiopharmaceuticals

Radiopharmaceutical® Half'life  Emax of B~ (MeV) Main application
BL-MIBG 804 d 0.61 Pheochromocytoma, neuroblastoma, carcinoid
“p—chromic phosphate colloid 143 d 1.7 Intracavitary malignant effusion, interstitial cancer
*Sr-strontium chloride 50.6 d 1,46 Palliation of osseous metastases pain
“Sm-EDTMP" 4627 h  0.64(30%). 0.71 The same as above
(50%). 0.81(20%)
¥*Re-HEDP? 893 h 1.07 The same as above

* Full nomenclatures of the indicated radiopharmaceuticals are as follows:
U 539 m-ethylenediamine-N,N,N',N'-tetrakis(methylenephosphonate)

? 1¥Re-hydroxyethylidenediphosphonate

M-MIBGS "I-MIBG(Table VIII)o] dghg02
AHEEE I FAAAEE, 28338 HEE 5)9 X
SAZA AFEEHT E 364 keVE] v 2583 H7}
222 Al o]82 4 k™

QHIE(P)ERO|=E FEZI=(TAWS 2
E39) gAont AR Ppe ¢ priEAolnz
B -y4EAN Tk moX] yH (41l keV) R <
& 7EL Tsl] YN AT dsrERE
(*Sr)& ¥8ro] Ca®t BE5daolng T HF
(bone seeker) o & FolA¥ ol A3l UMEE =
AFEE7] whigell wizk717F 20 A543(50.5 4, 1.43 MeV)
T AHgst™® SSm-EDTMPH Tet $EF9291
Re®l ""Re-HEDP &< 71 21 2l *'TeHE
9] 794 phosphonate’} 31014 FHHAlo] gle
vz wo A a4 "ot FSmAEH FReFEL B
A 2ol ztz}h 103keV(28%) 9t 137 keV(9.5%)9] v
Az BE3inz 3Re] gAgx o8 4 ok
BomEAEY FxE TR o} $443 Sm
< ofn} Aol 270¢] o}dl N9} 4709] phosphonate
Ol wigial Q= Aee 2351 guoh®

FHoldel BFes) 71HE EREA goy 2E
ARl Age A9 Erbssidae GHAEE myge
2R FgY] FHoE Q% FE T+ 47 e oA
& & 7] dEoz 2453 oY gsiAEEE
(*sne) TZ93} 288 o 503 Ao AP oY ¢
10d AR AR 857 AFEEd 2 A3
Aol s 543t 2 APAA 28] Ue=
Bugct >

"Re-HEDP XE (o8] #3tge] 278 EFESQ)
g 2 39 shH) 3 BSm-EDTMPY] gj7b=9] 1%
£ Fig. 30 A%,

1995\ g=ollA] Ho(B -y #&Al, k7] 269 h,

0
W
;\P—-—O\?’io——P'\
CH,—CZOH Re{ HO-C—CH,
) | o—Pp
o

o

Ho_it i _OH

Ho)—cuz\ SOHPT

Ho)_CH /N_CHg_CHg—N\ /OH

HO 2 2 W oH
o] 2 [o]

Fig. 3— Structures of Re-HEDP and the ligand of
Sm-EDTMP.
1: ¥*Re-HEDP, 2: EDTMP

B of B~ (MeV) 1.84(52%) 2 1.76(47%))2] ol€3
(¥F9) Z2o|t)gdo] Lo Esle] 7]
AFHHoF N8N QT 2F chitosanFEB2ZAM HF
PPl dagPo s FF} Frie Bt Uk of
2o *y, *¥Re, **Pb, *Dy, “Er} 2L B HE AL
WA HAM] X 24 £ Ao EAEo] WAl WYX
FAZAM L 495 Warke A7) Agsa Qg * P
E ZEX 9 9JollA E MBjg 7 adrEAIQl Par 2
Y& 9k AugerdAl WA PIE A @AM
o] o]go] HEEHD gt} o EAE T &L 7
Z A849 eYE 7 o giiol] nAje] WA ook
Eo gF oz AMEHA] gyt 2ol A Bgo)
Hom NEE EZASANP AN 259 agzle]
H FEstE A g AMEIE s ZE
o] ZAHHA oY F% AEo AF=olo} =
A 53 Augerd AL EAlE FRAME Aoz A
HAH 3 g NEHel TS ojof 3= T o)
o}zl A¥ Ao ¢} ® ‘
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4 2

uhAb oJobEel £/ A F7 BA gorg
198038 AARE 71E R N2 gopFoz Yy
ojA, Axtoll s A A= = Hegt A
W 2 A A A AR FA] s
Ae Fad dojAT vy AA3E dFUt. F2
7He-dl o) &57] AR = oF 40 st oy
19801 dthell 9] ohM RFEH7) A1 FH @M & o}
A 23710 E33iAeh) PETE <l4Edd daixe
1980\ d0l2k= A glo) tHEAUTh &3 /1, o
A7AE 7ihel] v|XA] R A9E B3 e B}
A BAGZEFA g H2 4S8 a7
Al A FEAAT FE2 dEE Lolskde =
H7 o) Helst At Fofofl H|shA YT HlekHH 3
93t 84 FEL ol FH FHQ X Foll o
HE o438 vieksitt. a2y x| o} FolAdo] o)
$ Ee AN BFE23A7L Qg3 o] WAL ook
Fo] AAEE AGAZA it opz} why el ghatn
2 AgAZA gtel ¥ AA 7Y AR 7Y
2=

A A5 Qe B YA ook sy (F
2 FEAE)0R Hol & F JlKo| Bt FAe] oo
8 AasiEd Aojst dEvielel ¥ of WARF
8t oy gofet WY 71 53] Sutd| B9t 159
FELE 9 A tiet ey 222 AEHo| B
o] 9l wAeket M7l Fojrt BrlAE Aoz A
ztgie},

ZAle] &
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