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Preparation and labeling of domestic carrier-free lutetium ["’Lu]and preliminary clinical

application discussion of DOTA-TOC in neuroendocrine tumors
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[ Abstract | Objective: To describe the preparation process of domestic carrier-free lutetium ["Lu]and the method for labeling of
"Lu with 1,4,7,10-tetraazacyclododecane-lu-,4, 7, 10-tetraacetic acid conjugated Tyr3-octreotide (DOTA-TOC) , and to explore the
safety and efficacy of the preliminary clinical application of domestically produced "Lu-DOTA-TOC. Methods: Domestic carrier-free
lutetium [ Lu ] was prepared by multistage sequential isolation and purification, and fully automated modular labeling was used to
synthesize "Lu-DOTA-TOC. The data of 4 patients with neuroendocrine neoplasms (NEN)in Naning Hospital Affiliated to Nanjing
Medical University who only received domestic carrier-free lutetium [ "’LuJlabeled DOTA-TOC peptide receptor radionuclide therapy

(PRRT) were retrospectively analyzed. Results: The domestic carrier-free lutetium[ ’Lu Jhad good quality control , with copper(Cu)<
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0.01, zinc (Zn) <0.01, iron (Fe) <0.01, lead (Pb) <0.15, and thulium (Yb) undetectable, radiochemical purity >99% , and bacterial
endotoxin <2 EU/mL. The yield of domestic automated labeling of ""Lu-DOTA-TOC was (98.85+0.97)% , and the specific activity of
the product was (80.96+7.47) GBq/pmol. Sterility and endotoxin tests of the labeled product met the specified standards, and the
ethanol content in the labeled product was 0, with a radiochemical purity greater than 99%. Among the 4 patients who received only
domestic ""Lu-DOTA-TOC only, 1 patient showed almost complete disappearance of the primary and metastatic lesions after only one
treatment, while another patient experienced grade 3 bone marrow toxicity one month after treatment, which recovered to normal after
three months. None of the patients showed renal toxicity. Conclusion: Domestic carrier-free lutetium|[ ""Lu | labeled DOTA-TOC meets
quality control standards, has a high yield, good safety, and tolerability, and has good therapeutic efficacy for patients with inoperable

NEN. The domestication and large-scale production of carrier-free lutetium [ ""Lu Jwill promote the integrated development of nuclear

medicine diagnosis and treatment in China.
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Figure 1 The preparation process of carrier-free lutetium['”"Lu]
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Table 1 Test results of carrier-free lutetium["’Lu ]

Inspection items

Acceptable standards

Inspection results

Appearance Colorless and clear liquid

Identification 7 spectrum: mainly 0.208 MeV , also with 0.113 MeV,
Rf value: 0.4-0.7

pH value 1.0-2.0

Chemical purity (pg/GBq)

>99%
""Yb<0.01%, Other <0.01%

Radiochemical purity
Radionuclidic purity

Radioactivity concentration

110.0% of the labeled amount
<20 EU/mL

Bacterial endotoxins

Cu=<1.0,Zn=<1.0,Fe<0.5,Pb=<0.5,Yb=<0.1

per 1 mL should be not less than 3.7 GBq; according
to the time recorded on the label, it should be 90.0%—

Colorless and clear liquid

7 spectrum: mainly 0.208 MeV , also with
0.113 MeV, Rf value: 0.42

1.0

Cu<0.01, Zn<0.01, Fe<0.01, Pb<0.15, Yb
not detected

>99%
"Yb not detected , other not detected

41.2 GBg/mL, which is 102.2% of the

labeled amount

<2 EU/mL
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e e T B B e e e LA
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Domestic carrier-free lutetium[ '”"Lu Jlabeled DOTA-TOC labeling 24 h after the radiochemical purity is greater than 98%.
2 SRREREE
Figure 2 High-performance liquid chromatography method
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44.21 ng/mL, 1 14252 3 URIGTT I IR AR AR 28 PR 4 D
Jed ER A IR A R o 2 B ER B R R e

3 3 i
Fifi# NETTER-1 WF 55 ) B 212, FDA 6 5 b i
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Table 2 Clinical data of advanced neuroendocrine tumor patients treated with domestic carrier - free lutetium ["’Lu] -la-
beled DOTA-TOC

No. Gender Age Primary tumor Grading Ki67 index Hormonal secretion Metastasis Previous treatment

1 Male 61 Pelvic G2 3% None Liver,bone,lymph nodes  Sandostatin, CAPTEM
Male 66 Pancreas G2 3%+ None Liver, bone, lymph nodes CAPTEM
Female 75 Stomach G2 5% None Liver, lymph nodes, Sandostatin, CAPTEM
peritoneum
4 Male 50 Pancreas G2 3%+ None Liver, lymph nodes Surgery , Sandostatin,

Sofantinib +PD1

Comparison before and after treatment in patient 3 with gastric neuroendocrine tumors with multiple metastases in the liver, lymph nodes, and peri-

toneum. A: Whole-body SPECT/CT imaging 72 hours after domestic carrier-free lutetium|[ ”’Lu]-labeled DOTA-TOC showed that the primary and meta-

static lesions have high uptake. B-E: Domestic carrier-free lutetium[ "’Lu J-labeled DOTA-TOC baseline before treatment ( primary gastric lesions SUV-

max=33.85, liver metastases , SUVmax=21.53 lymph nodes and peritoneal metastases SUVmax=33.46, MIP). F-1: Domestic carrier-free lutetium[ ""Lu |-

labeled DOTA-TOC after treatment , *Ga-DOTA-NOC PET/CT imaging showed that primary gastric lesions, liver metastases, lymph nodes and peritone-

al metastases were disappear(arrow) ,tumor response were complete remission.

B3 mHI3EEBWMENTBMBEHATE KBS ERERERBERTRIEILL

Figure 3 Comparison of patients with gastric neuroendocrine tumor and multiple liver , lymph nodes, and peritoneum me-

tastases (case 3)before and after treatment

KRN (2021—2035 4 ) ), K J7 37 F5ifE h 38 [ B2
MR — kbR,

ShPAZII 5 R RS A% 2% XU A R AR, L
TR PRI 5 B A2 0 B 5 b 24 0t 5% T 2 e 4 1 L
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