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Fig.1. (a) Human pancreatic cancer cells were grafted onto mice, which were 
then given targeted alpha radiation therapy ([225Ac]FAPI04). Compared with mice 
given a control treatment (black squares), mice given [225Ac]FAPI04 (open circles) 
showed a marked decrease in tumor growth. (b) Mice were injected with diag-
nostic imaging probe ([64Cu]FAPI-04) to enable positron emission tomography 
(PET) imaging. The imaging shown here indicates uptake of 64Cu-FAPI-04 in the 
pancreatic cancer xenograft (arrow).

Fig. 2. Schema of cancer-associated fibroblasts (blue) and cancer cells (brown) 
in the cancer stroma: Therapeutic agent [225Ac] FAPI-04 (red circle) irradiates al-
pha rays from the stroma.
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A b s t r a c t
We have succeeded in developing a new concept radiotherapy 

drug (actinium-labeled fibroblast-activating protein inhibitor ([225Ac] 
FAPI-04)) targeting cancer-associated fibroblasts in cancer stro-
ma. When it was administered to pancreatic cancer model mice, 
selective accumulation in tumors and tumor growth inhibition were 
confirmed (Fig. 1). Cancer-associated fibroblasts create the envi-
ronment necessary for the growth of cancer cells and also serve as 
a barrier to prevent anti-cancer agents from reaching the cancer 
cells. In this research, we have shown for the first time in the world 
that by attacking cancer with short-range radiation called alpha 
rays, it suppresses the growth of cancer cells.

 ▍ Background & Results

Although the overall survival rate of cancer patients is improv-
ing, the 5-year relative survival rate of pancreatic cancer remains 
at a fairly low level of 10%, limiting the effectiveness of existing 
treatments. [225Ac]FAPI-04, which was successfully developed in 
this research, can be administered to patients with intractable pan-
creatic cancer by targeting multiple metastatis. Furthermore, it has 
been reported that FAP is expressed in many cancer types other 
than pancreatic cancer, and in the future, the effectiveness of treat-
ment for other cancer types will be verified. We would like to go for 
clinical application as a therapeutic drug against broad types of 
cancers.

 ▍ Significance of the research and Future perspective

In recent years, treatment using alpha rays, which has a high 
therapeutic radiation effect, has attracted attention. General al-
pha-ray therapies have targeted specific molecules that appear on 
the surface of cancer cells. However, these molecules often differ 
depending on the type of cancer, and the degree of expression 
may differ at the site of metastasis. In addition, when performing 
treatment targeting cancer cells, the stroma surrounding the can-
cer cells may act as a barrier, and the anticancer drug may not be 
sufficiently distributed to the cancer cells. Especially in pancreatic 
cancer, since there are many components of this cancer stroma, 
existing treatments often fail and become intractable, and a new 
treatment strategy is required. Through joint research with the 
University of Heidelberg in Germany, we have succeeded in devel-
oping a new radiotherapy drug targeting cancer-associated fibro-
blasts (CAFs), which are the main constituents of cancer stroma. 
FAP (fibroblast activation protein) is strongly expressed in the CAFs 
of many cancers, while its expression in normal organs is low. In 
this study, an intravenous administration of a FAP inhibitor ([225Ac] 
FAPI-04) labeled with the α-emitter actinium(225Ac) showed signif-
icant tumor growth suppression in pancreatic cancer model mice. 
In the future, it is expected to become an epoch-making treatment 
for intractable cancer including pancreatic cancer.
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