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INTRODUCTION
In United States, 20~30% of breast cancer and prostate cancer patients
are diagnosed with bone metastases, and the likelihood of bone metastases
development increases up to 80% in metastatic tumors (1, 2, 4). The fiveyear survival rate for both types of bone metastases is less than 20~30%, and
this disease is still considered as incurable (1, 2). Therefore, there is an
urgent need to develop a bone-targeted radiotherapy to improve the poor
prognosis.
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HYPOTHESIS
When cancer cells metastasize to a bone, they disrupt bone homeostasis,
and in this process, hydroxyapatites, calcium phosphate crystals that structure
bones, become exposed to blood vessels and can be targeted (3, 4). In this
project, we hypothesize that an oligoaspartic acid can target and deliver
imaging and therapeutic agents to hydroxyapatites exposed in breast
and prostate tumor bearing bones.

Figure 6. SPECT/CT images of a 4T1 tibial tumor bearing mouse injected with low dosage of oligoaspartic acid-Lu177 chelated agent conjugate. From left and right,
images were obtained at 3 hrs, 24 hrs, 72 hrs, 96 hrs, 120 hrs, and 168 hrs post radiotherapeutic agent injection. Yellow arrow indicates kidneys and red arrow indicates
tumor bearing tibia.
Figure 2 (left). Luciferin bioluminescence image of 4T1 tumor bearing (left; red arrow) and non-tumor bearing (right) mice.
Figure 3 (middle). Fluorescence image of 4T1 tumor bearing (left; red arrow) and non-tumor bearing (right) mice.
Figure 4 (right). MicroCT image of 4T1 tumor (red arrow) bearing mouse.

METHOD
To validate the hypothesis, subjects were first challenged with breast
or prostate cancer in their legs. After confirming tumor growth and bone
lesion development, mice were injected with oligoaspartic acid-fluorescent
dye conjugate and were imaged to visualize the biodistribution of the
conjugates. Once diseased-bone localization of the targeting moiety was
confirmed, mice were injected with oligoaspartic acid-radioactive agent
conjugate and were imaged at different timepoints to 1. confirm tumorbearing bone localization and 2. assess any off-site localization. (Figure 1)

Figure 7. SPECT/CT images of a 4T1 tibial tumor bearing mouse injected with high dosage of oligoaspartic acid-Lu177 chelated agent conjugate. From left to right,
images were obtained at 2 hrs, 12 hrs, 24 hrs, 48 hrs, 72 hrs, 96 hrs, 144 hrs, 196 hrs, and 240 hrs post radiotherapeutic agent injection. Yellow arrow indicates
kidneys and red arrow indicates tumor bearing tibia.

Figure 5. MicroCT image and fluorescence image of
healthy (left) and C4-2 tumor bearing (right) mouse.

Comparison between healthy tibia and tumor bearing tibia have demonstrated that our bone-targeted imaging agent can
target and deliver imaging agents to both osteolytic and osteoblastic lesions induced by 4T1 or C4-2 cells, respectively. In
both cancer models, minimal offsite localization to healthy tissue was noted, and no obvious toxicity was identified.
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Currently we are assessing therapeutic potency of the radioactive oligoaspartic acid conjugates in
both breast and prostate cancer growth in bones in murine models.
Figure 1.

SPECT/CT scans have revealed that radioactive conjugates do localize specifically to tumor bearing tibias and were retained in the diseased bone even
at 2 weeks post-injection. Renal excretion was rapid in both dosages: in low dosage, majority were excreted within 24 hours and in high dosage, most
were excreted within 48 to 72 hours. Offsite concentration at other healthy tissue was minimal, and no body weight reduction associated with the
radioactive conjugate was observed.
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