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Abstract: In recent years, cancer treatment methods and means are becoming more and more diversified, and
single treatment methods often have limited efficacy, while the synergistic effect of immunity combined with
chemotherapy can inhibit tumor growth more effectively. Based on this, we constructed a sodium alginate hydrogel
composite system loaded with chemotherapeutic agents and tumor vaccines (named SA-DOX-NA) with a view
to the combined use of chemotherapeutic agents and tumor vaccines. Firstly, the tumor vaccine (named NA)
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degradable under acidic conditions was constructed by in situ polymerization using chicken ovalbumin (OVA),
acrylamide (AAM) and 2-(dimethylamino) ethyl methacrylate (DMAEMA) monomer. Then a hydrogel composite
system SA-DOX-NA co-loaded with chemotherapeutic drug doxorubicin (DOX) and NA was prepared using
sodium alginate as a matrix. The results showed that SA-DOX-NA had good in situ gel-forming ability and formed
a mesh structure that could realize the co-loading of DOX and NA as well as the slow drug release. The electron
microscopy results showed that SA-DOX-NA had good in situ gel-forming ability with good internal connectivity,
and the three-dimensional mesh structure could realize the co-loading of DOX and NA as well as the slow drug
release. The antitumor and immunomodulatory results showed that SA-DOX-NA both effectively inhibited the
growth of tumor cells and efficiently promoted the proliferation and activation of DC2.4 dendritic cells without
additional adjuvant. In summary, SA-DOX-NA exerts the dual efficacy of chemotherapy and immunotherapy for
tumor treatment, and has a good application prospect in local tumor treatment.
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Table 1
the tumor vaccine (NA). OVA: Ovalbumin; AAM: Acrylamide;
DMAEMA: 2- (Dimethylamino) -ethyl methacrylate; BIS: N, N'-
Methylenebis(acrylamide); GDMA: Glycerol-1,3-dimethacrylate
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Characterization of NA. A: OVA particle size; B: NA particle size; C: The zata potential of OVA and NA
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Figure 2 UV full wavelength profile of NA
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Figure 3 A: Standard curve of protein; B: NA releases ovalbumin

(OVA) curves under different pH conditions

Figure 4 Scanning electron microscopy of SA-DOX-NA. SA:

Sodium alginate; DOX: Doxorubicin hydrochloride
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Figure 6 DOX release curve. A: Release DOX curve of SA-DOX-NA in acidic tumor microenvironment; B: Release curve of free DOX in
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