&)

AR—YEEBIVIEGE _ERETL - MIZzHW
Ui fZ#E / 7 9 — F VR D B FE
—() 1=t L in vitro TOREM OB —

# r @*
(FE:AH K— #&)

BEE YzFlz—+EEt % L — bFl succinimido-EGS-DTPA (EGS-DTPA) 3 X U ik 7k FE X
R—H# & & ¥ v — b Al 1-[4-(10-maleimidopropyl)amidobenzyl]ethylenediamine-N,N,N’,N’-tetraacetic
acid (C10-Bz-EDTA) &, Zh oD B ELTAR—YZE5EHRWF L— A cyclic DTPA dianhydride
(cDTPAA) 33 X 1) isothiocyanatobenzyl-EDTA (SCN-Bz-EDTA) # v, A7§ifk%* €51 L LTE 2
v —F AR L ORISSERM, 11n 85, BiEE, invitro REMEZ RI L.

EGS-DTPA L ¥tz A 10:1 TRISS®IHE, TELHE LB REERER (R#HEK) 12 90 76T
HY, cDTPAA LHifdx T 21 TRISESEIZBEAOEHRIT 95.5% Tho7. £, SCN-Bz-EDTA,

C10-Bz-EDTA # & bicE 1:1 THELFBARES EEE, EHBIRDRD 709,809 Tholk.

EGS-DTPA & cDTPAA fEA¥iIEIL, LLICMERTHRFEEDO IS 27 =) v~OBITHBDHLH, &
12 EGS-DTPA #A#ifsTix In-DTPA O THAN LA REDMEE S B b iz, —F, SCN-Bz-
EDTA & C10-Bz-EDTA #EAHARIIMEF THERICRETSH D, 168RMETIE, LA O ER
IgG 1ZHYM T 2 D FEAOEICHEM & -, BIE, CI0-Bz-EDTA # VT * L — k LFERIC, HREE
HEES P OB VRN REOEMITEZ 85 Z L BARETH » 2. £7z, C10-Bz-EDTA #4&Hifko i

459

PTOREEND, A% L— &0 EGS-DTPA cxt+ 2 EMMEATS S h .

L FL®IC

IR REMEOBWE /) 7 v —F AR E I
SRR CER L, WMo fE2E (Radioim-
munoscintigraphy, RIS) &% % 13 Ht g e
(Radioimmunotherapy, RIT) i v\ 5 3R & 03 FEK
ERAER2 X5 -oTE. RISIZAWGR S
Bl LT3, ZEEEXv— bR LR

* ERARFEETRESER
=zt 64228 18 H
Bz (64 3A 3
RIRIFERSE | &RWERT 13-1 (S 920)
ERRFEFIMZESF
# * &

(FZ[E2: 31: 459-471, 1994)

BRESBFE S A TUR, M AZHIATY
B9, WIn 3PS H vz F— DR
THAYSAATICEHBBICE L EEERFLT
W5, Lo, EROZEREMEX V- MIERW
TE/ 7 w—F A9z WInEZ# LA,
AR~ OB RN RER A, B OE, B&Eo
EFEEE~OIFRROULEHFBOON DD,

PEERMIRE DR IS EE 2 & o+ RAV H 55710,
T DIEEERMEEZRL S wicic D
BRH LT & 200718, 2pfigd FHen=
BEREMEX v — MO RS0 ikl X v—F
HoBizANTREI S S 2 2R_R—F AT S
FENLD L ERRESHLTWS. BEE THEx
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460 BE#
DAR—FPERENTEY, VAT NVAR—
+ (diester spacer) # & e % L — h#l succinimido-
EGS-DTPA (EGS-DTPA) iz 72D 02> Th 5.
Zoxv—MEAVWS Z iz k) EREROK
HEERZERAE TS Z LPRESHATVS
MB2, =N BDTF—FERDE, VAT VA
R—FMPTHEEEL TS LFEfESH, 0
7 DEF~OHSFRRERLBI LT b0 LE
xbhd. 2TT, ABZFETIE, HLWER{LKSE
2 ~2—4 (hydrocarbon spacer) # &% L — hAl
maleimido-C10-benzyl-EDTA (C10-Bz-EDTA) <
EHIshieiiks, 2270224 280F
L — %] EGS-DTPA Bk & nicdifk & % Mk
Liz. £, ThbDxv—hEOMBELT,
AR—F & T WX L — A cyclic DTPA
dianhydride (cDTPAA), isothiocyanatobenzyl-
EDTA (SCN-Bz-DTPA) T & hicHilEk & v
7. AT F L — MAI L HUROREA ORER M,
Win FHHE, Fabiko fZEEE o &1k, in
vitro I2 BT 2 LEM L T oW TR L 2.
II. HE&LUHE

1. # ¥

1) ®/7w—FAffk

WRBEE, 7 v —+ 1 ATHE CL T AT i
&) &, REIZEREIFO JHEICX DR
2 Zir -, ATHER Iz ~v =2 1gG1 T, kbR
P B s R A PR (O Fi 45000) % 3Rk 5
220,

2) Fuv— bAL oS

2-(4-Aminophenyl)ethylamine (APE) {3 Aldrich
 (Milwaukee, USA), ethylene glycolbis (suc-
cinimidyl succinate (EGS) (% Sigma #f: (St. Louis,
USA), cyclic DTPA dianhydride (cDTPAA),
1-[4-(10-maleimidopropyl)amidobenzyl] ethylene-
diamine - N,N,N’,N’-tetraacetic acid (C10-Bz-
EDTA) 35 X UVisothiocyanatobenzyl-EDTA (SCN-
Bz-EDTA) 12 (8 A =L ZBF%ERT (7B4%), human
immunoglobulin (HIG) 3 Cappel#: (West Chester,
USA), 2-mercaptoethanol (2-ME), dimethyl

31% 5 5 (1994)

e e —~COOH
SCN ¥COOH

/—COOH

N\—COOH

Cycllc DTPA dlanhydrlde Isothiocyanatobenzyl-EDTA

O H »,—COOH
NMNV\JK]QI N_coon
Ns/—COOH
Maleimido-C10-Benzyl-EDTA \—COOH
o (Hydrocarbon spacer) COOH
0 OH HO }\'S\COOH
N_OT\LONOY\JKVIA/Q'NJ’\V)
i Y 0 W.coon
Succinimido-EGS-DTPA COOH

(Diester spacer)

Fig. 1 Chemical structures of four bifunctional
chelates.

sulfoxide (DMSO) i (B FuotHidE (KMR) & v BEA
Liz. AFECHERLZX V- MIDILESTF
X% Fig. 1 ic/RL. BEEL LTy VB
(PB), & vUEk (BB), 7 = (CB) iZEiEs LV
) vEERREARNR (PBS) 2 vz,

3) MRt

kA v Yy (UUnCl) ZEARAT 74 ¥ v
7 2% (EE) X V#REEZT. BF 72TV
AFEF Y ¥ 4-99m (Te) 3HE—F VAT A Y
= 7BRERT GRR) X DA L.

2. FL—IMAFDOAK

1) YxzzFpurza—4%EL DTPA & A7

¥tk (EGS-DTPA-AT) DA
Hmbnmnimmg@ﬁgbtﬁﬁeﬁm

SRRL7=2. £, 00M o CB (pH5) 5ml

l:iﬁﬁ* L 7= APE (70 mg) + cDTPAA 700 mg %
FEzz, CB(PHS5) 20ml 2517 5 & =i/
EFomMxT, I5HMBE B LARORIESE
7z, DWW, KEED DTPA 4R3Iz, 44
l5%] (DTPA-p-(aminoethyl)anilide) ik S0 ul &
= o EGS (1007, DMSO [Z¥%5fi7) % 850
DOJMPB@Hlmkﬁéb,ﬁmCSQﬁﬁ
I &+ T, succinimido-EGS-DTPA % {ERk L 7=.
ABFZE i1z A7 $ifk (15 mg/ml, pH 7.0 ©» 0.1 M
PB =Egil) =k 3:1, 6:1 BXO 10:1 ©
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succinimido-EGS-DTPA L ofE&xMat L. &
AR 4°C, 12 BT 1T v, fERR L 72 EGS-
DTPA {54 AT ik o fuyZiEi: (Immunoreactiv-
ity) Z{bOFEIZOWTH R L. b, &
Hanc R DTPA % centricon-30 (Amicon
#, Beverly, USA) # iV CELBE L.
2) 427V v Kk DTPA #i& AT Hiifk
(DTPA-A7) DA
DTPA fi& AT Hiifko & Paik 5 0Fikiz
HES WA L7, AT $ifk (15 mg/ml, pH 8.4
D 0.1 M HERBEERTHAY tertb2:1 0
cDTPAA (DMSO 2% *BEL, =IET 1k
R I S 7%, KI5 DTPA % centricon-30
PRHWTEORELL., 2v— 1S ATHED
S EE L RET L 7.
3) A VFA4 7 v BZ-EDTA &4 AT Hifk
(SCN-Bz-EDTA-A7) DA
SCN-Bz-EDTA (DMSO [z {E#Z L 7= L D) % A7
ik (1Smg/m/, pH8.5 ® BB) # £tk 1:1,
2:1, 5:1, 37°C = 1 B[, 2 BSM, 4 BRICK
[EE7-4%0z, Mn & 30 4y, 60 4y, 120 43R
S, FHEMFEZITo2. ki, pPH74 o
PBS, pHS85 »%5 vz pH9.5 ® BBZHWT,
SCN-Bz-EDTA %t A7§ifk%z = Atk 1:1 T,
37°C 2 1RsfHl, 4 WefHl, 8 FEMlA v ¥ =2~—1F 1L,
E@EaEEMRERELL. £, EAK L,
37°C AR RIS S E 75 A AT IR OIS
bRRET L7z,
4) IRfbk#FE 22—+ % & & Bz-EDTA i &
A7 itk (C10-Bz-EDTA-A7) D& 5k
727eH) 2-ME 2 FwT, #ifkDiEEE: Mather
SOHE IZHESWTITF o2, AT Hifk (15 mg/
ml, PH 7.0 » 0.1 M PB <Z§fl) = Lk 1000:1
o 2-ME 2 =R T 0 SRS S . 20%,
775y 7 2 G50 FuEBE A T A 2x8cem,
Pharmacia tk, Uppsala, Sweden) # FW=iET
1 m//min (0.1 M PB, pH 7.0) o Tt ATH
2RI centricon-30 % W CEOESE L
bokxv— ML ORFERIGICERLE. £,
C10-Bz-EDTA %ot A7 Hifk (15 mg/ml, pH 6.0

» 0.IMPB i) zE Lk 1:1, iR & 37°C,
1D 5 Wiz 2R CRUG S &, RUGRMBER
27z, &ic, pH6.0,70,80 o PB# AW\,
C10-Bz-EDTA xtffifkz € vk 1:1 TRISS &,
EA pH 2RE L. &5 PB o)k pH
R X OEWEEE, FHEzROE $v— M
$HEIC AT Hifk o & LV AMERRIC RE TR
SnT, 1:2,1:1,5:1,10:1 o0& AL TRITL
7z. 22ME TEIT L ATHEB I UFL—h L
FA L AT HifRic > w T hEiEtE o B b & 1t
L 7&,

3. A *

1) *xv— MG AT ko 1In £

%4, MInCls %% (159.2 MBg/ml) 3L 0%
v— biEA AT HifkiEikz 03-0.03 M Frfig— 7
= LB (PH 5) T #Fh pH 4.8, 6.0 (23R
L-0b, RELT 4£°C T 30 5 G & &
Win @R L7, FEE— 7 = v MR IR O Rk B
Bz 0.1-001 M TH o7z, 2WT, E vk 500~
1000 fzi@F > cDTPAA %Nz, 5 ARG S
THE LES L TWaW 1 2BE L. W
BEg, YV IS LEEs e~ 2574 (Thin
layer chromatography, TLC) (SILICAGE(f-S200,
HAALRR) (ERELET 10% X7 v E= T A
22— :05MCB=2:2:1) CHifk L FEA L
ToRUREE R (B ko, £hR—2
—ru< k57 (2x40 cm, FLEEHL) (R
e, 0ISM LT Y 7 A) 2 X D KERMEA v
Yoy n(areAf P)EROFELRE L. S6Ig,
Bk 7 v~ 757+ (HPLC) Iz X b 123
Witk # 8 L7-. HPLC i3, ¥ L@ TSK gel-
G3000SWXL # 7 24 (7.8 mm <30 cm, H Y —,
#HE) 2w, 0.1MPB (pH 7.4) 1z X Y 1mi//min
DVETHEH L. BAROE— 7 OfBITiTsR
SRS FEFEEERE (280 nm) vz, E7e, EH
E— 7 ORFEEF2 Y — 22— 7 THEL .

2) GETEME O

X U— MEAICX 5 AT ko REEEKT O
HER AT 572012, MEEST v A &2fT-
7z. —ER (Sng) o MIn-A7 ik LfxBEDE
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B 9 LS180 i i (0.25~6x 108 &) # A&
200pl (AL, |IBETIRMA v Fax"—FL
2. 7 v A1 triplicate TfTv, ZE7-HkoIE
RROTERA~OREXIET 52, FHiaD
BECBERE (25 ng) OREH AT Hifkkmzx T
AvFar—hLk AvF2_—1D%, B
0.19% BSA /11 0.01 M PBS 3m/ # iz &0 (1,500
pm, 543fH) LT EEXWEIL, MEZ 2L
T, Mg LAEA Lok B) 2 HIE L. JEfE
B S EEE Bo) 2ZE LW TR b
RIFE AT B—Bo) ORKUIHE (T) icxt+ 2
FEEHM L. FRREOFEAROME (T/B—Bo)
% feh i MR g o Mg (1/108 Hpa) 2 fEEic LT
Zuy FO 27, GEEET RO .

EAH1000:1  2-ME TRT LT 90T &
# 7= AT Hifk (Mather & D FE:20), 772 b U IC
Eal1:1,5:1 0 Cl10-BzEDTA L K&,
Win F#H L 72 CULTR) Ex A7 ik, 7
EGS-DTPA # &=Ll 3:1, 6:1, 10: 1; cDTPAA
#EAH 2:1; SCN-BZ-EDTA # 4K 1:1 T
fEE S ® AT Hilk OB EE L Rt L.

3) WIn fF#H* v— MEE AT SR O i

5 X Ot PBS 1) 3 LEME O AT

in vitro DEEMIC>WTIE, MIn ZEiH AT 1
%t MLy < 37°C 27213 PBS 5 (0.01 M,
pH74) T4°C A% =2~— kL, HPLC %5\
1Z TLC %2 W RIS L7z, & MILED
SEE g E 37°C, 5% CO2 D 4 & T 1Hf A ~
Fa2~— L THEEZERSE, 2/ g 1,500rpm
TS HMEOLTHMELA-. & M 1 ml iz
1T 4838k A7 Hifk 25~35 ul (10~90 ug), Hid:w
B+t 7 x &Y (cefmetazon, 100 ug/ml) ZRE L,
PH74 T LT v FarR— Lz, A v Fa
R— hDE, 3,12, 24, 48, 72, 96, 120, 168 [
iz v 7 vE HPLC THHF L, Vati% 0.5ml/
FOREL, Fo=hv oy THEERIIELE.
70, ¥ v— MOBEERISIZ L Y iR AT ik
DREMIZOWT, 1ml o PBS fhicfEi#; AT #t
& (70~90 ug/25~35 ul) L £ L1 1000 f£38F 0
DTPA (167~214 ug/10~13 ul, DMSO = ¥ #%)

31 % 5 5 (1994)

% % W i3 C10-Bz-EDTA (310~396 ug/10~13 ul,
PBS [Zf5fR) 2 MAISE, BLUMAR o7

&, #°C TA v Far— kLot EHRoF
RERYE b E TLC % B v C HeliPi L 7z,

4 xv— MEd HIG OB ORERALIL

¥ v — MEAPURDRGFSRMA Min I
RiETREOWT, F1v— L EA HIG 20w
THE L., ¥v— 1% HIG o=l E LT,
C10-Bz-EDTA, SCN-Bz-EDTA @ #1&1211 & 4
iz 1:1, EGS-DTPA 3 10: 1, DTPA <% 2:1
Ll AERIEHE 4EBEOXVv— MES
HIG # 3D D 200 ug/d40 ul 35 4°C 3 2 Wi
—85°C o WKL TRFL, 3H, 1,2,3,8,
12 58R94% - Win i %17, TLC 2 flv <&
B OB B RIE L2

. # &8

1) A7 ko MIn &35

fEER O, pHE, MEbUSkR 0% L
EETEOERR I RETREL R L ckRE
Table 1 {2 % & & TsRrL7z. EGS-DTPA D4 I
Z, ¥Lv— bt ATHiRO T AR oR,
BRI meic LR L, 3T 128%, 65T
1% 50.8%, 10 f5 iz 90% %R L.

cDTPAA D E&1213, * v — bxF AT HifkD
2 e e oRERSRIZ 9559 &R L.

SCN-Bz-EDTA x} A7 $iifk# & rtb 1: 1, 37°C
DOFEMET 1, 2, 4 RIS S ¥ 721412, 304, 60
43, 120 4yf T Mn #F3E L, TLC THEGERSE» &
fFlictz s, MERKEHMPEL LBIconT
EHRII BB D 30%,45%, 55% Ll .
UL, $ERERZE 30 02 120 M Z B LT
LEHSRET Loz, *U— bxt AT $ifk
DENMEMN1:1,2:1,5:1 L8+ 512201 T,
BRI MR T 3% %/~ L7z, SCN-Bz-
EDTA %t A7 fiifkz e bk 1:1 CRIRSE25
&, PBS fioofEiaix 2 BRI, 48R, ST
BOBD 21.6%, 32.3%, 523% # 7L, pH 8.5
D BB OBFEICETEHRFIBOBO 4517,
54.5%, 66.2% ZwL7=. L»L, pH9.5 ©» BB
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Table 1 Effect of conjugation conditions on the labeling efficiency and immunoreactivity of A7 MoAb

Chelate : MoAb Buffer

Conjugation

L.E. LR.

(Mole : Mole) T (°C)

Time (hr) (%) (%)

Maleimido-C10-Bz-EDTA

10: 1 0.1 M PB (pH 7.0) R.T.
S:1 55 R.T.
1:1 vy R.T.
1:2 ’s R.T.
Isothiocyanatobenzyl-EDTA
1:1 0.01 M PBS (pH 7.4) 37°C
1:1 s 37°C
1:1 55 37°C
1:1 0.05 M BB (pH 8.5) 37°C
1:1 5 37°C
1:1 ' 37°C
1:1 0.05 M BB (pH9.5) 37°C
1:1 55 37°C
1:1 o 37°C
Succinimido-EGS-DTPA
3:1 0.1 M PB (pH 7.0) 4°C
6:1 " 4°C
10: v 4°C
Cyclic DTPA dianhydride
2:1 0.1 M NaHCOs (pH 8.4) R.T.

44.7
86.5 69.0
80.0 87.0
10.4

ISR SIS

21.6
323 Original A7 MoAb:
52.3 LR. 83.0%

45.1
54.5 2-ME reduced A7 MoAb

66.2 (2-ME: MoAb=1000: 1)
67.9 LR. 81.0%

70.8 85.0

70.5

0 H N0 AN RN

12 12.8 72.0
12 50.8 73.0
12 90.0 82.0

1 95.5 91.0

T: Temperature, L.E.: Labeling Efficiency, I.R.: Immunoreactivity, R.T.: Room Temperature

OEEITIT 2, 4, BEEHD ARG T & b IziEH
RIIF 0% DIBEF—EHEERLE.
C10-Bz-EDTA 5} ATHifkoE A bbx 1:1 L L
T, WL 37°C, 18Hd 5 vid 2B TRIE &
+ Wn {8 L L 25, REOEIERRIIK
XRMBERFIN o120, KISHR 1D
EHRIT 2% ThokeDiz kL, 2RO ER
Rz 80 LRREHWHEE R LK. Fhik, L
DRFHIEIR, 2 RRHEORIERETIT2%2. —F,
pH 6.0, 7.0, 8.0 < MIn E#RIz K = mEiX
BOLALh o, LehoT, @m AT KD
BB L% Lr— L AT HERDOEARRIZE W
T3 PBopH # 7.0 12 LT A7 kDR TIc A
Wiz pHIE: —Br S 7. oS RIS,
T4 5 pH 7.0 0 PB, EiE L 2RISR
5% v— bxt AT ik o Ao 8N & 2
ROEI%E Tablel 1253 L. AR 1:2 0
BAIE, EHEIT 104% L xbo CEEEZ R
Lie2s, Eakk1:1,5:1,10:1 OBEA Iz 13ER

RiFBDBD 80%, 86.5%, 44.7% T - iz.

2) REFEH

XL— bRl EEALTW AR WAT HiE, =
ATHEBIO® Fv—RlL FEE L ATHED
e D25 ki3 Table 1 TR L7, % v — Al
LIEEA LT W AT Fifk o 4 15 1 83.0%
THh, TN 1000:1 © 2-ME TiRIT Lz AT
Bk D REENER 81.0% Tho7z. EHICET
ATHifkrE= A 1:1,5:1 T C10-Bz-EDTA »
RIS & EIGE, SEEERR 0B D 87%, 66%
Ligh, EE S 1 B AT ko fuEiEtE
BhFrRETERLE.

=AMl 3:1,6:1,10:1 » EGS-DTPA K&
SR 7z ATHROREEE IR OBD 72%, 713%,
82% TdHo7-. ¥7z, SCN-Bz-EDTA £ X 1%
cDTPAA L#E4 L7z Mn &30 AT A Tiddh
BEMEOIET IR LAY, BDRD 85%, 91%
Thol.
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A T T T T B

[ In-DTPA I J
—_ i ]
2
S < | Transferrin i
» 8
> Z
5 £ - '
=
.5 [
= -
< C 1gG 1
~ 11 IgG i
w2
N
=
=2 S 4 i
o
@)

0 4 8§ 12 16 200 4 8§ 12 16 20

Retention Time (min)

Fig. 2

HPLC profiles of 111In labeled four immunoconjugates, incubated in human serum

at 37°C. EGS-DTPA-A7 (A) showed radioactivity associated with IgG fraction
(retention time: 8-9.5 min), transferrin containing fraction (9.5-10.5 min) and
In-DTPA fraction (12-14 min) at 12 hrs. DTPA-A7 (B) demonstrated radio-
activity associated with IgG fraction and transferrin containing fraction at 168 hrs.
C10-Bz-EDTA-A7 (C) and SCN-Bz-EDTA-A7 (D), however, only showed radio-
activity associated with IgG fraction at 168 hrs.

3) Wn E#+L— MEA ATHEOMFE S
& U PBS AT 2 RE D

Hin ¥ v — MEA ATHifk% 37°Cot b
MEPTAL v F2a_— LD HPLC s =
F 25 4% Fig. 2 IR L. W & iiifez
IgG (2 tHY + % 43 FH o (IR 8 25~9.5
53), b7 AT7 =) VYT A0 TFESE (A
9.54%~10.54%) 3 X 08 In-DTPA Ic#1% ¥ % 5T
BoE ([ 12 53~14 53) @ 3 5o 00T THHT
L7-. WIn-EGS-DTPA-A7 o4 1eG LEEA L
7o IR RE AR I TS0 A 2 D L 168 e #% b
T2 49% (n=4) ORKFEMLED L BT EF,
MEP CIEFICARLETH -7 (Fig. 3). —F, b
S5y 27=z) Y BLO In-DTPA DAHFEICHY

TAHEROHEREZ DR D 12.6%, 82.5% 1#
MUz, Fh, Pikex v — MEOMERIFE LL
W<, R2EBEEgTT TR 82Y% ot R
In-DTPA Iz #i4 ¥ 5 SEFICEH & h 7o (Fig
2A). 1In-DTPA-A7 OHEAMEFTOA v F =
R— MEFINEET 3 I2oh T, IgG AEf ok
HEE T WIRL, 24, 72, 18Iz B OB D
90.6%, 85.4%, 719.8% (n=4) TH o775, FFv
27 =Y VYT 5B ORKEIZEE LT
24, 72, 168 BRIz Iz B OB D 9.4%,14.6%,20.3%
TdH -7 (Fig. 4). Lo LA s, MIn-DTPA-A7
25\ T i3 MIn-EGS-DTPA-A7 L .7 v In-
DTPA (243 % X B b i b - 7= (Fig.
2B). —75, 11In fE3 C10-Bz-EDTA §E4 AT Hifk
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100

80

3

% Activity
H

20

0 24 48 72 96 120 144 168 192

Incubation Time (hr)

Fig. 3 HPLC analysis of 11In-EGS-DTPA-A7 incubated in the human serum at 37°C.
111]n activity in IgG fraction (—O—) decreased rapidly to only 4.9 9; at 168 hrs,
while 111In activity in transferrin containing fraction (—A—) and In-DTPA
fraction (— & —) increased to 12.6%; and 82.5 %, respectively (Mean+SD, n=4).

>

= 60 -

N

—

2

§ 40 ¢ E
20 | e eE

am-o R

0 5l 1 1 1 ' 1 1 1

0 24 48 72 96 120 144 168 192

Incubation Time (hr)

Fig. 4 HPLC analysis of 111In-DTPA-A7 incubated in the human serum at 37°C. 11lIn
activity in IgG fraction (—O—) decreased gradually to about 79.8% at 168 hrs,
while transferrin containing fraction (—A —) increased to 20.3% (Mean-+SD,
n=4),
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31 % 5 5 (1994)

100

% Residual activity

10 1 1 1
0 24 48

72

96 120 144 168 192

Incubation Time (hr)

Fig. 5 Stability of 111In labeled four immunoconjugates. The samples were incubated
in PBS at 4°C and analyzed by thin layer chromatography (TLC). —O— EGS-

DTPA-A7, —A— DTPA-A7, —x— Cl10-Bz-EDTA-A7,

EDTA-A7.

B X U SCN-Bz-EDTA 54 A7 Hiifkiz> w7,

HPLC DiEReHY 72 St REVAH dhiR o L3 <,
WIh O RFEIC BWT b HEEE i 18G AE I D
%8 b (Fig. 2C, D).

MIn fi#*x v — MEA AT Hifk% 4°C ©» PBS
FTA % 2_— kL, TLC CHifki X 0" DTPA
LA LI BB B A Z R L .
111]n-DTPA-A7, 111In-SCN-Bz-EDTA-A7 # X O
11In-C10-Bz-EDTA-A7 Az, Hk okt
ORI AETIZIZ LA YEO O A o7k,
LA L, MIn-EGS-DTPA-A7 0 41213 Hifkfs
BOBHEREOFIE P BERI T HMWE T L,
168 RyfEl#4 I3 88.49% L7z -7 (Fig. 5). &1z,
4FEIEDO X v — MES AT Hifkiz £ v T 1000
fEiEFE > cDTPAA % % v i3 C10-Bz-EDTA % fin
ATA ¥ ar—} LA o HEESRE,
PBS iz cDTPAA % % i3 C10-Bz-EDTA # i
ABVWTELNEHERELBERLTH 7.

4 FL—MEE HIG OFRBROZRENE(L

¥ L— MES L HIG % 4°C %5\ —85°C

—@— SCN-Bz-

CEETEL, —ERER#%IC U 2T\, TLC
AW TEBRRORRE{LE BRI L. —85°C
DOE&GTRIFE L 4 BEOKS HIG 13 3 A%
Tb WIn O FERBFETE RS, wThd
90% LA k%55 L7z (Fig. 6A). %7z, 4°C T 7
L7=3Aic %, cDTPAA, SCN-Bz-EDTA 3 X Of
C10-Bz-EDTA #i4 HIG OB DRRRH 751K
TEEDLAT, wFhd 0 LUEEXRLE.
L7 L, EGS-DTPA 4 HIG 04z, B
RN EL R DI LA o THEBRRIIETL, 3
A% 57% L1 -7z (Fig. 6B).

Iv. & =®

RIS i X 2 W ORHAEIC T~ OER S HEE
FFEFTZ EBMbA TS0, 3~ o Je R
EBERERME NS E s 2niciE, JVEWE
BIENE, R AT sk R AT i3 )
LAHADZ L3S, ekl xL— ROEAB LW
In FEFOREBRRIC BT HE O fEiEiE 2
ROZ EBREETH B, FHFETIE, R—
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Fig. 6 Effect of storage conditions on the labeling efficiency (LE) of four HIG-chelate
conjugates. The samples were analyzed by TLC at various time points. A and B:
conjugates were stored at —85°C and 4°C, respectively. The LE for DTPA-
HIG (—A—), SCN-Bz-EDTA-HIG (—0O—) and C10-Bz-EDTA-HIG (—¢—)
conjugates remained unchanged when stored both at —85°C or 4°C for 12 weeks.
The LE for EGS-DTPA-HIG (—@—) conjugate was remained high when stored
at —85°C, but it was decreased while stored at 4°C with time.

+# %4t EGS-DTPA, C10-Bz-EDTA # X U8 =
~R—4 %4 %7 cDTPAA, SCN-Bz-EDTA #
WT, AT ik &k DA RIS OE @S, 1n £F
A, RERERICR T 2 ERPUE O REEED
BT OHE, BLOESRFAEOL FLERTOE
EMES Elc o TR L.

EGS-DTPA ¥ A1ciz ¥ v— b dthikoE L
A3 25 10 2 THIMNT 5 icoh, M OFER
RLEIL, TAK 10:1 1281F 2 E#HRIT 90
T, POREEED BRI hZ. 2,
cDTPAA DL ¥ v— Fxthiflko = %
2:1 L¥3L, EHRTSYUULELRY, HE
EELRN, ZhRB@EEGLEL AR,

SCN-Bz-EDTA ! {itk DA RISIc B3 2 8
FRoNI 23, KEFE T SRR,
POFURDRIFTEMES R S 2 RS RIFE
kwalwick v— bR OE LR, FL—1
DFEARIGICH W 5 18R, RIGORF L Lo
WTHRE L. SCN-Bz-EDTA 041213, &
RO X OHEE RO pH EERR K E A
BB RIFTZENHLLEE 2. THEDD

PBSHTHifkt L — FEHEASELEEID D,
BB 1 CEASEIEROF VB VIERELEEDL
iz, £52pH85» BB XY % pHIS » BB
FRWEBAOEY, BVWERER G, X

L— RO VESERRICRIETRETE,
EAHN 1:1 LTOHA T ESFYULYIC
WAShZFL— MBI DRL kB w, EHER
BETF L. —F, EAEA S 10 EogAaIci,
Pk LA L WREIED ¥ v — MR RGP
21D, FiEOERENET L. TV
Ho1:1, 37°C, 4 BB CIEARIES E2haE, &
R T0% o h, PoPROREEES 85%
LELRER, ChREEEGELEAORE.

# L % L— h#] C10-Bz-EDTA (2 [+ 5 %2
WENREEROATWE Wiz ®, C10-Bz-EDTA
L AT R ORESRISIC O WT X L— Sk D
T, Y UEEEERO pH, SUSKH & BEES
EREA RIS DERE SR & At L 72. C10-Bz-EDTA
FuvA I REZALTHA LS L, Bz-EDTA
EALT WMn LEUFEET AL LEZ>TY
% (Fig. 1). z D, CI0-BZEDTA o<1 A I K
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Elyikz A sEs oz, Hifko disulfide
bond # BT LF A —NEZEATHILEND .
T ORTCIMEIC X 5 AT Hifk o RIEEREOETIX
IHbhrotz. £z, PB o pHEIHEAH
ROBBRICKRERFEY RIS Ao, L
L, ¥L— rxtfifkoE vl o #hniz SCN-Bz-
EDTA L [@#k, a0 EZRRc g8 kg
L72. Cl10-Bz-EDTA izo>W T, kL nE N
Bo1:1 THERT 2RMEERISSEEE
PRBIT 80y LD, »OREEEIITNL ThHo
72DT, ZOREVREFEFELEX LML,

¥ v— MESYEROMFEF TORERT b —
Y OERANNFICRE R EEEL RIETH®, SEO
MEtTi 4 BED* v — FAIIZD W T in vitro ©
REMEIZ Y OENR R bz, EGS-DTPA
fEA AT iR T ME P THEEE O BRI A LA
oo, Tiabb, Mn HEEET FiE» 5
REEL P v 27 =Y ViZb BT L2, Hin
HSEE O KER> % 1In-DTPA FHUOT THEEHT
fin o WEHE L7z, EGS-DTPA EAHIAP ZUR
IhTwa YT z7 N4 (diester spacer) (X3
BTz 2T s —Fick v RBtshz LExD
N TV 232 AE in vitro ZEMERETT
FZoY T 27 AREENIFERICE T HAH S
N3 ZeRBEL M LR, ZhizHLT,
DTPA &k <1z DTPA o 1n (£ HBR
+aThHy, 1 H2~109 OFEET Mn b7
VA7 2 Y UA~BITTS LGSR T NS840,
Hnatowich #3435.37) 3 111]n @3 DTPA f#ié&
Hifkx = v 2B L OBFICBRE LRI, =72
TiZ 24 BEITH 6% o 111n, B T 24 R
THI9Y% o Mn BHfE»rS PSR T7 =Y i
BT LI EHELTWS., AL T ARORERE
BEoh, DTPA FEEHEIC SV T BEHEED

BRI b5 27 =2 ) U ~OBITRTER S iz,

L7 L, DTPA 4 A7 ¥k i3 EGS-DTPA #%
A& ATHitkL 3R Y, Hikexv— MEOFEE

BEHD LT, P bW TEbig L
DTPA D7 2 K (Amide) FEAIIRETH S &
#% bhiz. —F, SCN-Bz-EDTA b C10-Bz-

31 3% 5 2 (1994)

EDTA f#& A7 fifkis i+ cHwEIc RETH
Y, 18 B A v FaR—bETLIRFEAED
Win fiestgen 186G IS T2 0 ICEH L, b
FSURAT =Y UA~DHREEOBITOPE L L —
FOEREIES b otz LidoT, F4
% L 7 3 (Thiourea) (= & % SCN-Bz-EDTA L #f
KofEEL 54+ = — 5 e (Thioether) 12 X 3
C10-Bz-EDTA ‘cﬁﬁi@%{:\ T IERTIER ISR
FELrELAON. ZOFEL, Lym-1 iRz Anv
T SCN-Bz-EDTA %/E.\#”{zi:@ﬁm%q]@iﬁ?fil:
DWTHE L7z Cole & DFER L —F L 723839,

¥7-, AT ik DiE#H=:z SCN-Bz-EDTA 5 X U
C10-Bz-EDTA # i\ 7z#4, HIG XV Rz &
BB MR o2, Zhid AT ik HIG Tk
BRZEPZ VO VESFA—NVE (2T 4

FiER) DEMVERzT-D LB LN

V. i Ei]

AR—FEELHIWITEELWVWBEEEX

L— bEIE AT FUEOFRSE RIS OE#ESRM, #E
Hifkoo 1n $EE#E 33 X U0 in vitro 128 2 KE
PEORET 7 21TV, T ORmEHEx.

) wFhoxv— T HifkofEiEiEE K
TEErz i, BREDERICH X 5> 514
W O RE AR R LR 35 b e,

2) DTPA #%# 4+ % EGS-DTPA & DTPA
FEA AT Btk Tz Wn FRED ERIESTA 22 S b
FUATZ =Y VICHBITL, &bIIERCALE
Thole. &bz EGS-DTPA %4 A7 HifkTix
In-DTPA O T b A2 o B HEHE L,
T RF N AR—Y DEREPHER S hic.

3) Bz-DTPA #iE# 3 % C10-BzZEDTA &
KNBDHHA%6A7#¢T@%Bmmb5y

7 = ) U~ OREEBTIEED ST, miEd
Tébbkf&f&é LERWE L.

LI EX v, invitro 237 % C10-Bz-EDTA %
Atk o EGS-DTPA fEAFURICx ¥ 2 BALMER
FERZbLoLrEL A, Cl0-BzZEDTA #Fw
Zz iz EgEon EAfGFERS.
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BE I MERZBICOZER, JRE, THMEZBY
L7 BMABKR—8RICES RS2 LT, BEETE
BN W @RRFEFTIEEFRERUTERE,
f;bu\\-;éf:ﬁkﬁ%‘:Lh%ﬁh’\f:f:‘wf:%‘%?ﬁﬁ‘z‘, HEE

, B, EUhiFERECERVWILES. 2
& JJH AN f_T_V\tﬁdﬂj‘“%E%ﬁ HEEERENRLA
Bhguz, fe)ERIRERSE e RIERR, &
IRRFEFE AN KR 2 s R L E B
&, &EnlcBhe vz EBE=E04uEIEL 1L
BLEFET. £/ 70—F40k AT 2BHEIZEW
= LR ERRFE S EEm e tEdz, ok
WSS, #HibA v A (In-111) 2L T P&V E
LIcARAY 7 4 Py 7 2FHICEH WL ET.

AHED—ERE, TRk 2EEEEEVLATF R K &
CAMFE, 1-40) 75 50N 3, 4 EEEEABRATT B K
& UAHIE, 3-35), BXUFER SEEEEE VAT
e ONERE, 5-31) itk -7z LT 5.
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Summary

Comparative Studies of ''In-Labeled Monoclenal Antibedy Using
Spacer-Containing and Non-spacer Bifunctional Chelates:
(I) Conjugation, Labeling, Immunoreactivity and In Vitro Stability

Baofu SunN

Department of Nuclear Medicine, Kanazawa University School of Medicine

Bifunctional chelates containing chemical spacer,
succinimido-EGS-DTPA (EGS-DTPA, diester
spacer) and 1-[4-(10-maleimidopropyl)amido-
benzyl]ethylenediamine-N,N,N’,N’-tetraacetic acid
(C10-Bz-EDTA, hydrocarbon spacer) were syn-
thesized and compared in vitro with non-spacer
chelates, cyclic DTPA dianhydride (cDTPAA) and
isothiocyanatobenzyl-EDTA (SCN-Bz-EDTA).
The optimum condition for conjugation with
chelates, labeling efficiency, immunoreactivity and
stability in the serum were investigated with respect
to four chelates. The labeling efficiency for EGS-
DTPA-A7 and DTPA-A7 was 90%; and over 95 9%;,
respectively, when reacted by the chelate to anti-
body ratios of 10:1 for EGS-DTPA and 2:1 for
cDTPAA. The labeling efficiency for SCN-Bz-
EDTA and C10-Bz-EDTA was 709, and 809,
respectively, when both of the chelates were con-
jugated with the antibody in a 1:1 ratio. EGS-
DTPA-A7 and DTPA-A7 were unstable when incu-

bated in the human serum at 37°C and showed the
transchelation to the transferrin fraction of the
111]n activity. Furthermore, the radioactivity from
111In-EGS-DTPA-A7 was also found to be as-
sociated with the In-DTPA fraction, indicating
that the diester spacer was cleaved in the serum.
SCN-Bz-EDTA-A7 and C10-Bz-EDTA-A7 were
very stable: there was no evidence of transchela-
tion or any activity was dissociated from the con-
jugated antibody when incubated in the human
serum for 168 hrs. Using C10-Bz-EDTA, immuno-
conjugate with sufficient specific activity was
obtained and high immunoreactivity was main-
tained. It was considerable that the C10-Bz-EDTA
immunoconjugate would produce preferable bio-
distribution than EGS-DTPA immunoconjugate
do.

Key words: Monoclonal antibody, Bifunctional
chelate, Diester spacer, Hydrocarbon spacer,
Transchelation.
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