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Radiolabeling and Preclinical Evaluation of “'I-anti-CD20

for Non-Hodgkin’s Lyphomas Therapy

Usa Kullaprawittayal*, Pranom Khongpetchz, Tippanan Ngamprayadz, Suphatphong Nuanchuen’
'Technical Executive Group, Office of Atoms for Peace, Chatuchak, Bangkok. 10900, Thailand

2Radioisotope center, Thailand Institute of Nuclear Technology, Bangkok 10900, Thailand

ABSTRACT

In this study, a monoclonal anti-CD20 was developed for radioimmunotherapy of non-Hodgkin's B-
cell lymphoma by reacting anti-CD20 with iodine-131 using iodogen procedure. It was found that
radiochemical yield was > 95 % independently of incubation time and the antibody could be conjugated with
iodine-131 up to10 mCi/mg. The radiolabeled antibody exhibited excellent retention of immunoreactivity with
radioincorporations >95% for 6 hr at 4 °C. In vitro stability tests showed minimal loss of iodine-131 from the
conjugate in the presence of cysteine and in human serum at 37°C. Biodistribution study in normal ICR mice
showed higher uptake by the liver, kidney and intestines but lower thyroid uptake compared to “-MIBG.
Biodistribution studies confirmed the in vitro stability of "-anti-CD20. In particular, excellent in vivo
retention of iodine-131 was demonstrated by lower thyroid accumulation over 48 hr. A favorable biological
distribution of "*'T-anti-CD20 suggests this radiopharmaceutical may be effectively used in the therapy of non-
Hodgkin’s lymphoma.

Key words: mI-anti-CDZO, non-Hodgkin’s lymphoma, Todogen
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Fig. 1 Optimization of labeled activities Fig. 2 Effect of incubation
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Cysteine Challenge In vitro stability in human plasma
12 10
10
8 /:
—&—Low Dose, 370C
- 8 r . 6 —m— High Dose, 370C
L o A Low Dose, 40C
g6 £
5 S 4
b o4 4
a a
s, s 2
L L Il 0 '
0 0 1 2
1.00 10.00 100.00 1000.00
Day
mole ratio of cysteine:protein (x:1)
(a) (b)

Fig. 3 Stability of "' [-anti-CD20 in the presence of cysteine (a) and in human plasma (b)

HPLC chromatogram of ml-anti-CDZO HPLC chromatogram of "*'|.anti-CD20 incubated

in human plasma for 24 Hr
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HPLC chromatogram of ' 'l-anti-CD20 incubated
in human plasma for 48 Hr
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Fig. 4 Chromatogram of radioconjugation “!-anti-CD20 without plasma (a) after incubation in
human plasma for 24 hr (b) and 48 hr(c), respectively, neither shift to higher molecular weight of
radioactive nor low molecular peak was detected from HPLC using Biosep-sec-s3000 column at

flow rate of 0.6 ml/min
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Table 1 Biodistribution of " I-anti-CD20 and "' I-MIBG at 1 hr and 4 hr post injection with

thyroid blocked.
Organ %ID/g, 1 hr post injection (n=3)
"!-anti-CD20 “-MIBG

Liver 4.59 + 0.08 6.81+ 0.78
Spleen 1.95 + 0.60 5.00 + 0.31
Kidney 2.64 + 0.56 4.68 + 0.55
Muscle 0.49 + 0.07 1.33+ 0.23
Bone 0.89+ 0.28 1.73 + 0.05
Lung 246+ 041 8.09 + 0.87
Heart 2.19+ 0.81 11.51+ 1.57
Blood 7.144+ 2.51 1.91+ 0.10
Urine 109.25+ 85.03 121.82 + 86.64
Stomach 8.42+ 3.79 598+ 1.20
Total GI 0.94 + 0.11 1.86 + 0.19
Thyroid 242+ 1.32 8.00 £ 2.47

Organ %ID/g, 4 hr post injection (n=3)
"-anti-CD20 “-MIBG

Liver 415+ 0.31 344+ 043
Spleen 1.23 + 0.65 3.72+ 0.81
Kidney 2.01+ 0.14 2.40+ 0.20
Muscle 0.21+ 0.07 0.99 + 0.16
Bone 0.61+ 0.20 0.93 + 0.18
Lung 2.03 + 0.59 3.66 + 0.31
Heart 1.69 + 0.61 5.87+ 0.44
Blood 5.19+ 1.14 1.54+ 0.23
Urine 107.10+ 59.32 | 269.26 + 223.57
Stomach 4.17 + 1.66 527+ 1.26
Total GI 0.85+ 0.21 1.73+ 0.14
Thyroid 445+ 0.79 10.00 + 0.80

Table 2 Biodistribution of " T-anti-CD20 and " I-MIBG at 24 hr and 48 hr post injection with

thyroid blocked.

Organ %ID/g, 24 hr post injection (n=3)
*'-anti-CD20 “I-MIBG
Liver 1.26 + 0.42 1.10 + 0.06
Spleen 0.53+ 0.48 1.16 + 0.25
Kidney 1.20+ 0.34 0.81+ 0.02
Muscle 0.21+ 0.19 0.42 + 0.06
Bone 0.18+ 0.16 0.51+ 0.11
Lung 1.78 + 0.12 0.96 + 0.12
Heart 1.25+ 0.30 1.23+ 0.15
Blood 322+ 0.94 0.46 + 0.05

Urine 13.49+ 9.71 486.90 + 323.26
Stomach 0.44 + 0.38 829+ 0.72
Total GI 0.34+ 0.14 0.78 + 0.14
Thyroid 2.76 + 0.06 2.00+ 0.20
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Organ %ID/g, 48 hr post injection (n=3)
'-anti-CD20 “'I-MIBG
Liver 0.74 + 0.11 0.46 + 0.07
Spleen 0.07+ 0.13 0.61+ 0.18
Kidney 0.38 + 0.11 0.52 + 0.09
Muscle 0.00 + 0.00 0.20 + 0.06
Bone 0.12+ 0.15 0.13+ 0.11
Lung 0.56 + 0.40 0.41+ 0.23
Heart 0.37+ 0.43 0.99 + 0.06
Blood 2.10+ 0.04 0.35+ 0.13

Urine 20.94+ 23.47 103.84 + 45.97
Stomach 0.14 + 0.05 257+ 0.72
Total GI 0.17+ 0.01 0.41 + 0.04
Thyroid 575+ 3.45 6.00 + 3.42
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Fig. 5 Comparison of ®'[-anti-CD20 and "'I-MIBG biodistribution in normal mice at 1, 4,24, and

48 hr post injection (a, b, ¢, and d, respectively) with thyroid blockade
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Fig. 6 Blood clearance and thyroid uptake of “'-anti-CD20 compared to “'-MIBG

MS07-9



M, 10 9 H
v A

0 a a J S a a J a
@ MslszygInmaImanmansiazmaluladiunassnian 10: 16-17 Fan1Aw 2550
NST 10

asil
Q
a aasg [ v A = 9 1 =
TUTDAARANLDUATA-20 HNUANTTIA o ToAU-131 TANauINNI 95 % ANUADEST
o v A . .. a A A P4 dyd a a A
HAZANUTUNIZNTIT (specific activity) VvosasAanaIneion 1d luvaziine 10 Tadgs/
A Aa o A a o Y Y A 3 o P a
Haaniu TasimsAananamnsonidl laed1aios 6 suiemusny 1 Ngurgil 4 09
IS A 131 . & ' 3 A
aFd ANNENYIVRN - T-anti-CD20 aMmeuanuaznelusemegailuniimela s
=2 a a & v k)
“gaeenUed lo ToAuan Tuanave o UALBATIEINT0ATIV IR IINMTALTUYDIAS
v @ v aa < 131 . a A e o131 S
Wiuasedn Insosq '-anti-cD20 Iimsvigasenved lo Teaud1nin *'-MIBG uenaniid
J [ 1 [ o ¢; U 4 Ll [
WUNMITAZANURIATTIaN0 ez dAydAInIniie block Insesaneoumsiadisndysd
. » .
MIAzauUed” T-anti-CD20 N 1ns08a3a'ld 2.42%, 4.45%, 2.76%, Uag 5.75% N 1, 4, 24 LAz
48 ¥U.MUA1AY F9d1n U-MIBG Tuaananndne  (8.00%, 10.00%, 2.00% AL 6.00% )
= & 2 o o v v v AA Y 9 A
msane luasviiussaauiaglszasannlszms lamsndssadnnionldne
a a a [} 4 J 1
Usziiunan19nainudl 1 waasumaeo “T-anti-CD20 Tae1# block Insood 24 ¥, AOUMS
= d' 9 = v v A [y o d' [} ] [ o o
daieaanatufssvesmsndysidaoedoazdingh lilve Sorzithuine duinaulsing
A o a ] o ' & A A A A ) ) A
oduaazud lldmrsnumanseaasduadesnnerdeaazaulalénsume

Usziiunansldneaaiinae 11

a A

AnAnssnilszma
aov dy Yo Aa Aawv o @ d' v Aa a
Iﬂﬁ\?ﬂ'ﬁ'ﬁ]ﬂu]lﬂfl"]JNuQﬂﬂiéuﬂ'li'ﬁlEJi]']ﬂﬁ'luﬂ\°|'luﬂiﬂ?%LW@ﬁu@]LlﬁgNuQﬂWHu
v Aav [ o @ o a 4 = 1 a ]
Uﬂ'mElﬁh’i3Jﬂ']ﬂfff'luﬂ\ﬂuWﬁNuTJV]EJ’Iﬁ'IﬁGIﬂLa%LWﬂIUIaEJLLW\?GK'W] Tﬂfffiﬂﬁ\?ﬂ'ﬁ F-313-145-

210 Uszanlavaseua 2548

UITMIYNIN

1. Belhocine, T, et al., 2002. Increased Uptake of the Apoptosis-imaging Agent 99mTc
Recombinant Human Annexin V in Human Tumors after One Course of Chemotherapy as a
Predictor of Tumor Response and Patient Prognosis. Clinical Cancer Research; 8: 2766-2774

2. Cancer Medicine, 2000, 6" Edition. BC Decker Inc.

3. Ken Garber, 2002. For Bexxar, FDA Meeting Offers Long-Awaited Chance at Approval.
Journal of the National Cancer Institute, 94(23): 1738-1739.

4. Young JL, Ries LG, Silverberg E, et al., 1986. Cancer incidence, survival, and mortality for

children younger than age 15 years. Cancer; 58: 598-602.

MS07-10



