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Efficacy of Nanofiber Sheets Incorporating Lenvatinib in a Hepatocellular
Carcinoma Xenograft Model
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Lenvatinib has a high response rate in unresectable advanced hepatocellular

carcinoma(HCC). In this study, we investigated whether lenvatinib-incorporating poly("-caprolactone)
sheets (lenvatinib sheets) as a drug delivery system (DDS) exerted antitumor effects in a murine
HCC model. Tumor growth
was significantly inhibited in the lenvatinib sheet group compared with that in the no treatment and

oral groups. The antitumor effect was significantly higher in the lenvatinib sheet group.
Regardless of the insertion site, the serum lenvatinib levels were maintained and showed similar
antitumor effects. The mitotic index was significantly inhibited in the lenvatinib sheet group
compared with that in the control group. Furthermore, lenvatinib sheets improved the 30-day
survival. Lenvatinib sheets showed sufficient antitumor effects.
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Figure 1. (A) Design concept for a smart nanofiber system that incorporated lenvatinib using the
electrospinning method. (B) The nanofiber allows for the sustained release of lenvatinib at the local
tumor site through diffusion. Localized administration of molecular-targeted drugs can improve the

therapeutic efficiency.
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Figure 3. Antitumor effect of lenvatinib sheets in a subcutaneous tumor moedel. In total, 5 x 106
HuH-7 cells were subcutaneously transplanted into BALB/ ¢ nude mice. The mice were categorized
into four groups according to the treatment: the no treatment (open circle; day 0: n = 28, day 7: n =16,
and day 14: n = 18), oral (filled triangles; day 0: n = 20, day 7: n = 10, and day 14: n = 10), 1 mg sheet
(open diamond shape; day (: n = 30, day 7: n = 15, and day 14: n = 20), and 2 mg sheet (filled square;
day (: m =20, day 7: n = 10, and day 14: n = 10) groups. (A) Time course of xenograft tumor volume.
(B) Body weight in each group. Data are presented as means + standard deviations. The p-values
between the indicated groups are presented as * p < 0.05 and ** p < 0.01. The results are the sum of

three independent experiments.
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Table 3. Immunchistochemical data analysis.

Microvessel Density

Internal Diameter of Vessels

Mitotic Index Vascular Area Ratio b
(mm?) {pm)
No treatment 414 4+ 0.63% 410 + 1.34% 362 + 48 7.29 + 164
Oral 3 mg 2.88 + 0.36% 1.92 + 0.26% 336 + 68 3.53 + 047
1 mg sheet 1.96 =+ 0.36% 0.97 + 0.43% 243 £ 52 3.52 + 0.60
30 P<0.01
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Figure 7. Effect of lenvatinib sheets on survival in a mouse peritoneal seeding model. In total, 5 x 107
HuH-7-Luc cells were intraperitoneally transplanted into BALB /¢ nude mice, and simultaneously,
the sheets wene inserted subcutaneously. The Kaplan—Meier survival curves represent the cumulative
survival of the following treatment groups in one experiment: control (# = 8; open circles) and 1 mg
sheet (1 = 10; filled circles) groups. p < 0.001 compared with the control group (by the log-rank test).
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Figure 6. Antitumeor effect of lenvatinib sheets in the different insertion positions. The mice were
categorized into four groups according to the treatment method: the control (open circle; day
n=11, day 7: n = 6, and day 14: n = 11), direct (filled triangle; day 0: n = 10, day 7: n = 5, and day
14: n = 10), peripheral (open diamond shape; day 0: n = 10, day 7: n = 5, and day 14: n = 10), and
contralateral (filled square; day (: n =10, day 7: n = 5, and day 14: n = 10) groups. (A) Schematic
diagram of the mice. (B) Time course of xenograft tumor volume. (C) Trends of serum lenvatinib
level. (D) Body weight in each group. Data are presented as means + standard deviations. ** p < 0.01
compared with the control group. The results are the sum of two independent experiments.
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