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ABSTRACT Objective: To construct carboxylated mesoporous silica nanoparticles (COOH-MSN) to deliver PD-L1 inhibitors for
the treatment of bladder cancer. Methods: COOH-MSNs loaded with PD-L1 inhibitor were constructed, the characteristics of
nanoparticles were detected by transmission electron microscopy, and the potential changes of nanoparticles were detected by zeta
potential analyzer. Flow cytometry was used to measure the proportion of T cells and CDS8'T cells in the blood. Cell proliferation was
detected by MTT assay. The mouse tumor-bearing model was constructed, the basic pathological changes were detected by HE staining,
and the expression of ki-67 was detected by immunohistochemistry. Results: The results of transmission electron microscopy showed that
the nanoparticles were round and the diameter was about 100 nm. The surface of COOH-MSNs was negatively charged, the BSA was
strongly electronegative, and the overall negative charge of the nanomaterial was enhanced after the BSA encapsulation. The
nanomaterials significantly increased the ratio of T cells and CD8'T cells, and further inhibited the proliferation of bladder cancer cells.
The results of animal experiments showed that the nanomaterials inhibited the growth of transplanted tumors and the number of
lymphocytes in transplanted tumors increased significantly. The results of immunohistochemistry showed that the ki-67 proliferation
index decreased significantly in the nanomaterial group compared with the PD-L1 inhibitor group. HE staining showed that vascular
congestion, dilatation, and more inflammatory cell infiltration were observed in the renal tissue of the PD-L1 inhibitor group, while the
degree of renal tissue injury was significantly reduced in the nanomaterial group. Conclusion: We constructed a COOH-MSN loaded with
PD-L1 inhibitors, which can effectively activate anti-tumor immune response and reduce damage to normal organs.
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Fig. 1 Characteristics of nanomaterials

(A) Transmission electron microscopy; (B) Zeta potential before BSA encapsulation; (C) Zeta potential after BSA encapsulation.
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Fig. 2 The ratio of T cells to CD8'T cells was detected by flow cytometry
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Fig. 3 The proliferation level of bladder cancer cells was detected
by MTT assay
*VS Control, P<<0.05; #VS Lymphocyte, P<<0.05.
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Fig. 4 Nanomaterials inhibited the growth of transplanted tumors in vivo. The basic pathological changes of transplanted tumors were detected by HE

staining, and the ki-67 proliferation index was detected by immunohistochemistry
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Fig. 5 Nanomaterials reduce the side effects of immunotherapy in vivo
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