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Abstract: Phototherapy sterilization offers advantages such as minimal side effects and broad-spec-
trum antibacterial efficacy, holding enormous potential for wide-ranging applications. Covalent or-
ganic frameworks (COFs) can effectively circumvent the issue of the reduced activity caused by disor-
dered aggregation of traditional photosensitizers, showing promising application prospects in photo-
therapy sterilization. However, the interlayer m—1r stacking inherent in COF's still leads to the aggre-
gation of photosensitizer monomers, which compromises photodynamic activity. To address this,
this study presents the synthesis of a porphyrin-based COF (TB) using photosensitizers and vinyl
monomers as functional units, then loaded it with the natural antibacterial substance solanesol (Sol)
to develop a novel composite material (TB=Sol) integrating photodynamic/photothermal/chemical ster-
ilization. The adsorption capacity of TB porous structure for sol is 207. 8 mg*g™'. The highly ordered
structure of TB ensures that the TAPP units exhibit excellent singlet oxygen generation and photother-
mal heating capabilities (the photodynamic performance of TB is 191. 51% of that of free TAPP). The
incorporation of Sol further improved the antibacterial activity of TB=Sol. Under 100 mW +cm™ white
LED irradiation for 30 minutes, the bactericidal rates of TB=Sol (233 pg mL™") against Escherichia
coli (E. coli) and Staphylococcus aureus (S. aureus) achieved 99. 46% and 97.34%, respectively,
significantly higher than those of TB at the same concentration (82. 62% and 66. 14%, respectively).
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Fig. 1  Design strategy and sterilization schematic diagram of TB-Sol
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Fig. 2 Synthesis and characterization of TB
A. the effect of solvent type on the XRD patterns of TB; B. the effect of the ratio of 0-DCB to BuOH(V : V) on the XRD patterns of TB; C. the
effect of reaction temperature on the XRD patterns of TB; D. the effect of reaction time on the XRD patterns of TB; E. experimental and simulated
(AA stacking model) XRD patterns of TB; F. Fourier transform infrared spectra of TAPP, BATA, and the synthesized TB(A. ¥E5IR R X TB Y
XRD BRI 3 B. 0-DCB 5 BuOH HYELAI(V = V)X TB XRD B IEH20 5 C. SOSZIREEN TB XRD [E #5205 D. SUSHTE] X TB XRD
RSS20 s E. TB SCI R (AA HEBHRD XRD &1 F. TAPP, BATA LU TBIYZLAMGIEE])
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Fig. 3 Time-dependent absorption spectra of ABDA under white LED (100 mW +cm ™) irradiation(A); Time-dependent absorp-
tion spectra of ABDA in 200 pg*mL ™" of TB solution under different power of white LED irradiation(B-D); Time-dependent ab-
sorption spectra of ABDA in 119 pg-mL™" of TAPP solution under white LED (100 mW +cm™) irradiation(E) ;
Degradation curves of ABDA in different treatment groups (F)
the irradiation power of B, C and D are 50, 100 and 150 mW+em™, respectively; A and A are the absorbance of ABDA at 377 nm

before and after irradiation for a certain time, respectively; ¢(ABDA)=5%10" mol- L'
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Fig. 5 HPLC chromatogram of Sol solution(0. 5 mg-mL™")(A); HPLC chromatogram of Sol solution after TB adsorption(B) ;
Standard curve of Sol solution(C)
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Fig. 6 Bactericidal effect of TB(200 g mL™") and TB=Sol(233 pg mL™") on E. coli(A) and S. aureus(B); Plate colony photo-

graphs of E. coli and S. aureus after TB and TB-Sol treatment(C)

the control group was cultured in bacterial suspension without TB and TB=Sol
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