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[ Abstract] Objective To prepare ¥Zr labeled Daratumumab and evaluate its feasibility in the ima-
ging diagnosis of multiple myeloma (MM ). Methods According to the principle of Y (p, n) *Zr nucle-
ar reaction, ¥Zr was produced by eyclotron solid target system (30 wA, 1.5 h) and automatic purification
module. The radionuclide purity, half-life and impurity metal ion concentration were detected. Desferrioxam-
ine (DFO) was coupled with Daratumumab and then chelated with ¥Zr to prepare * Zr-DFO-Daratumumab.
The quality control analyses of three consecutive batches were carried out. Pharmacokinetic evaluation and
¥7r-DFO-Daratumumab microPET/CT imaging were performed in normal rabbits and orthotopic myeloma
mouse models, respectively. The SUV in situ myeloma and that in normal bone were compared by independ-
ent-sample ¢ test. Results  About 560 MBq of *Zr was obtained, and there were only two characteristic en-
ergy peaks of ®Zr (909 keV and 511 keV) by vy spectrometer. The half-life of *¥Zr was 78.2 h, and the
content of metal impurities was small. ¥Zr-DFO-Daratumumab was prepared with pH of 7. 2, radiochemical
purity of more than 99% , good stability in vitro, and sterility and endotoxin tests were passed. Pharmacoki-
netic studies in rabbits showed that ® Zr-DFO-Daratumumab was gradually distributed from blood to liver,
spleen, kidney and bone joints over time and metabolism. The results of microPET/CT imaging in orthotopic
myeloma mouse models showed that the SUVs of ¥ Zr-DFO-daratumumab in situ myeloma were significantly
higher than those in normal bone (2 h; 0.22+0.02 »s 0.06+0.00; 1 d;: 0.38+0.01 vs 0.08+0.00; ¢ values:
8.89, 21.90, both P=0.001). Conclusion ¥Zr and ¥Zr-DFO-daratumumab are successfully prepared,
and relevant quality control and biological evaluation in vivo and in vitro are completed, which verify the fea-
sibility of ¥Zr-DFO-Daratumumab in the imaging diagnosis of MM, thus laying a foundation for clinical
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FDG ( fluorodeoxyglucose ) , JIf 52U 25 1

HAV ( hepatitis A virus) , Ff 5 748 5 25

Hb ( hemoglobin) , Il £ H

HBsAg( hepatitis B surface antigen) , IR R HHTE
HBV (hepatitis B virus) , Z BT R R

HCV (hepatitis C virus) , N EIF RN FE

MRI( magnetic resonance imaging) , 5L PR %
PBS( phosphate buffered solution) , iR 2% ik

S - MEH - s -

PCR ( polymerase chain reaction) , 35 i [ Vi

PET( positron emission tomography) , IEHF R SR ZHGE AR

PLT( platelet count) , Ifil /MR IT4L

RBC (red blood cells) , 2T 41 /it

RNA (ribonucleic acid) , #ZBi% R

ROC ( receiver operating characteristic ) , 3218 #& TAEFFE

ROI(region of interest) , /B4 HR X

SPECT ( single photon emission computed tomography) , .56 F
R ENIR R B A

SUV ( standardized uptake value) , b5 HUH

SUV, . (maximum standardized uptake value) , 5 RbRAEFEIUE

SUV,..(mean standardized uptake value) , Y45 HEREHUE

WBC ( white blood cells) , [ 4 fifl

WHO( World Health Organization) , tH % T A4 41 41
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