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Fig.1 Synthesis of the coumarin-based photo-responsive gel
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"H NMR (400 MHz, DMSO-d, ) : 6 10. 66 (s,
3H), 7.69 (d, J=8.8 Hz, 3H), 6.85 (dd, J =
8.7,2.4Hz, 3H), 6.76 (d, J=2.3Hz, 3H), 6.43
(s, 3H), 4.97 (d, J =0.8 Hz, 6H);"” C NMR
(100 MHz, DMSO - dy): & 161.93, 160.62,
155.78, 151.47, 127.05, 113.55, 111.54,
109. 83, 102.99, 41.84; FT — IR (KBr, em™'):
750 (—C—Cl), 1649 (—C =C—), 1720 (C=0),
3017 (—ArH), 3250 (—ArOH) ,
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5.43 (d, J=1.4Hz, 4H);"” C NMR (100 MHz,
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IR (KBr, em™'): 1 182.1 392 (C—0—C),
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Fig.2 TEM image and DLS histogram of the photo-responsive gel
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Fig.3 TEM image of the photo-responsive composite carrier, and DLS histograms of upconversion particles

and the composite carrier
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Fig. 4  Ultraviolet absorption spectrum and fluorescence
emission spectrum of the photo-responsive composite

carrier ( excitation wavelength 980 nm)
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Particle size, loading rate and encapsulation rate of

the photo-responsive gel and composite carrier
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Fig.5 Fluorescence emission spectra of the photo-responsive gel and composite carrier loaded with coumarin 102

at an excitation wavelength of 405 nm
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loaded with coumarin 102 under 365 nm UV and
980 nm NIR irradiation
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Fig.7  Effect of the photo-responsive composite carrier and

composite carrier loaded with coumarin 102 after

near-infrared light irradiation for 20 minutes on the

viability of HeLa cells
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Fabrication and performance of a near-infrared photo-responsive
coumarin-based composite carrier
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Abstract: An ultraviolet ( UV )-responsive coumarin-based gel (PG) has been prepared by reversible addition-
fragmentation chain transfer radical ( RAFT) polymerization, and then a near-infrared light ( NIR) -responsive com-
posite carrier (UC—-PG) was fabricated using upconversion nanoparticles (UC) and PG by a simple blending meth-
od. The microstructure of UC —PG was characterized by transmission electron microscopy (TEM). The photochemi-
cal properties, drug release behavior and cytotoxicity to Hela cells were studied respectively by ultraviolet spectro-
photometry, fluorescence spectrophotometry and tetramethylazazolium salt colorimetry ( MTT assay ). The results
show that the ultraviolet absorption spectrum and fluorescence emission spectrum of UC —PG overlap to a certain ex-
tent, which can afford a near-infrared stimulus response. Under 980 nm NIR light irradiation, UC-PG can effec-
tively release the simulated drug coumarin 102. After irradiation for 20 min, the cumulative release rate of coumarin
102 reached 72. 6% , which was much higher than that (51.3% ) of coumarin 102 in PG under 365 nm ultraviolet
light irradiation for 20 min. In the presence of the photo-responsive composite carrier and the composite carrier in a
20 min drug release process, the composite carrier has low toxicity to HeLa cells. The above results indicate that
the near-infrared light-responsive coumarin-based composite carrier has potential application prospects in the field of
drug release.

Key words: upconversion; photo-responsive nanogel; near-infrared light; coumarin; composite carrier; drug re-
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