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Abstract

BACKGROUND: Oral squamous cell carcinoma is the most common malignant tumor in the oral and maxillofacial region. Common clinical treatments are
difficult to achieve satisfactory results. Therefore, the development of new materials and treatment strategies is of great clinical significance for the treatment
of oral squamous cell carcinoma.

OBJECTIVE: To construct the pH/near-infrared laser responsive complex by integrating polydopamine and doxorubicin with nanohydroxyapatite as drug carrier,
and investigate its photothermal and chemical synergic therapeutic effect and mechanism of the complex on oral squamous cell carcinoma HSC-4 cells.
METHODS: Nanohydroxyapatite drug carriers were prepared by hydrothermal method, loaded with photothermal reagent polydopamine and chemotherapeutic
drug doxorubicin, and nanohydroxyapatite-polydopamine-doxorubicin complexes were constructed. The morphology, surface charge, ultraviolet-near-infrared
spectrum, crystal form and photothermal properties of the complex were characterized. The nanohydroxyapatite-polydopamine-doxorubicin complex was
immersed in PBS with different pH values, and 808 nm near-infrared laser irradiation was added in pH=5 PBS to detect the drug release behavior. CCK-8 assay
was used to detect the cytotoxic effect of nanohydroxyapatite-polydopamine-doxorubicin complex combined with laser irradiation on human oral tongue
squamous cell carcinoma HSC-4 and mouse fibroblast L929. The effect of nanohydroxyapatite-polydopamine-doxorubicin complex combined with laser
irradiation on HSC-4 cell apoptosis was detected by flow cytometry. The uptake and distribution of nanohydroxyapatite-polydopamine-doxorubicin complex by
HSC-4 cells were detected by flow cytometry and laser confocal microscopy.

RESULTS AND CONCLUSION: (1) The nanohydroxyapatite-polydopamine-doxorubicin complex showed a uniform rod-like structure, and the Zeta potential
value change and ultraviolet-visible spectrum confirmed that the complex was successfully prepared. The nanohydroxyapatite-polydopamine-doxorubicin
complex had good photothermal conversion performance and photothermal stability, and the drug release had an early burst release and a late sustained
release behavior, and had pH/near-infrared laser stimulation response performance. Under 808 nm near-infrared light irradiation, the complex had a high-
efficiency and low-toxic photothermal-chemical combined treatment effect against oral squamous cell carcinoma, and could promote HSC-4 cell apoptosis. The
nanohydroxyapatite-polydopamine-doxorubicin complex could be taken up by HSC-4 cells. With the increase of culture time and laser irradiation, the amount
of cell uptake of the complex increased, and doxorubicin was released into the nucleus and kills tumor cells. (2) The results show that the nanohydroxyapatite-
polydopamine-doxorubicin complex has good photothermal performance and pH/near-infrared laser stimulation, and exhibits potential photothermal-chemical

synergistic anti-tumor effects under 808 nm near-infrared light irradiation.
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Mo 4R AR HYUKR BRI KA - R L % - B
FHR AW WY R 38.7%, 3k 1 51|25
T MR e S R AR B A AT
e HARF 1) e I R . AR IR AR R A )
M, YURBREMKA - KRB -MERAEA
e diollg7 SVAZE NI B =

F1 | RESEHR TR SRR E R RS
Table 1 | Photothermal conversion efficiency, advantages and
disadvantages of different photothermal reagents
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KL BN - %R , G
HHk
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ASCE-R™" 65.6% KRG BN IIESTF BRI R

[IE T IR B
PTC-HA® 62.4% AR MESE E R
HA-Fe-COF™” 29.18% AR EM RN BGBER. TRUOE A
BPNSs” 232% AR, MERERaE DM il S A %)

FiE: AuNCs@PDA-Mn 4y & J — Ty I 00 2 48 1 0 28 (1 & 99 K % ASCE-R: DL 4
K (GNS) iZ L, LA G 3K Ce6 A FLIEE Sy 4 52 A5 i ik 480 4 S0 Bl A BE 1) fik
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BC 1) AN 7] 53 2 A B 1 BT B R VA T, g R A
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HE il £8: y=0.008 x+0.025(R°=0.999), i\ & 3A. F
B2 2= An vt 2, THE KR AR KA -
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Figure 1 | Structural characterization

of each group of materials
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Figure 6 | Flow cytometry detection of drug uptake in HSC-4 cells after co-
culture with nanohydroxyapatite-polydopamine-doxorubicin complex
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Figure 7 | Confocal laser scanning detection of drug uptake and distribution in HSC-4 cells after co-culture with nanohydroxyapatite-polydopamine-

doxorubicin complex
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