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Anatomical study of lymphatic network and study of solvent properties suitable
for lymphatic drug delivery system

Daiki NAGAMATSU
Supervisor: Tetsuya KODAMA

Lymph node (LN) metastasis is thought to account for 20-30% of deaths from head and neck cancer. Lymphatic
drug delivery system (LDDS) is a novel technique to inject drugs into sentinel LNs (SLNs) at the early stage of
tumor metastasis and to treat SLNs and downstream LNs, and its efficacy has been demonstrated using mice
established in our laboratory with lymph nodes comparable in size to human lymph nodes. However, the details of
the mouse lymphatic network and the optimal physicochemical properties of the solvent used for LDDS have not
been clarified. In this study, we used micro-CT imaging to elucidate the previously unknown lymphatic network in
the lower limb region of the mouse, which consists of the popliteal, sciatic, and lateral iliac LNs. By injecting
solutions with different osmotic pressures and viscosities into the LN assumed to be SLN, solvents that showed
high retention in the SLN and their downstream lymph node were clarified. Furthermore, it was found that the
mechanism of this high retention was related to the expansion of lymphatic sinuses and marginal sinuses by the
highly osmotic solution, retention in the lymphatic sinuses by the highly viscous solution, and stagnation of blood
flow in the microvasculature around the LNs. These results suggest the possibility of developing a new disease
model useful for the diagnosis and treatment of LN metastasis using LDDS, and the physical properties of the drug

solvent suitable for LDDS were clarified.
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