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Multiple target fishing hook prepared by photochemically coupling molecules in
medicines onto magnetic nanoparticles

WANG Huo-cheng?, HAO Su-min?, LIU Yu-gi', ZHENG Xiao-man?, YAO Lu?, LIU Lian-ying!, ZENG Ke-wu®

1. College of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China

2. Beijing Work Station, Technology Center, Shanghai Tobacco Group Co., Ltd., Beijing 101121, China

3. State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Sciences, Peking University, Beijing 100191,
China

Abstract: Objective To achieve multiple target fishing hook by efficiently grafting polymers containing benzophenone (BP) groups
and photochemically coupling molecules in medicines onto magnetic nanoparticles (MNPs). Methods MNPs attached carbonyl
groups (FesOs-COOH) were prepared through a hydrothermal process. Then they were modified with DMSA, forming MNPs with
thiol groups (Fes04-SH). Fe304-SH nanoparticles were grafted with polymer containing BP groups by surface-initiated condensation
polymerization. Effects of monomer feed ratios and contents on the amounts of BP groups were investigated. The molecules in
medicines were covalently coupled onto MNPs via photochemical reactions of BP groups. The contents of coupled molecules were
determined by FT-IR and UV-Vis spectra analyses. Results MNPs with average size of 100 nm were produced, modified with DMSA,

WiiE HER: 2020-03-15

HEeWMB: EFARRFEETITE (81773932)

YEEEN: FAR, Wi, TEEMNEREE S “948” BF%. E-mail: 2017200342@mail.buct.edu.cn

MBISIEE XMW, R, FENERMSOEHI& B RS . Tel: (010)64443801  E-mail: lyliu@mail.buct.edu.cn
s, BIRFACO, TGRS R T2 ELEIIE 7. Tel: (010)82801404 E-mail: ZKW@bjmu.edu.cn



¢ $ % Chinese Traditional and Herbal Drugs 5551 % %5 16 #] 202048 A

- 4143 -

and decorated by grafting polymer containing photosensitive BP groups. When the content of monomer containing BP groups was

increased in grafting polymerizations, more BP groups were incorporated onto MNPs. This was conductive to the subsequent photo-

coupling. FT-IR and UV-Vis spectra analyses confirmed the coupling of molecules in medicines. The active H and steric hinderance of

the molecules affected their coupling. Conclusion The resultant magnetic target fishing hook is ready as a probe for targets

identification of traditional Chinese medicine (TCM).

Key words: benzophenone; surface grafting; coupling molecules in medicine; target fishing hook; polymer; magnetic nanoparticle;

photochemical reaction; hydrothermal method
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Fig. 1 Schematic illustration for attaching thiol groups (a), grafting polymers containing BP groups (b) and subsequent

coupling and analyzing molecules of medicines (c) on magnetic nanoparticles
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Fig. 2 SEM image (a), FT-IR spectra (b), XPS (c) and thermal weight loss (d) of magnetic nanoparticles
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Fig. 4 Effects of various mol ratios (a) and contents (b) of LTI/DHBP/DMSA on corresponding ratios of A2/A: (c) of BP groups

of magnetic nanoparticles (FesOs-BP) by FT-IR
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Fig. 6 FT-IR spectra (a) of magnetic nanoparticles coupled with various molecules of medicines, and UV-Vis spectra (b—d) of

supernatants containing molecules of medicines removed from nanoparticle by hydrolysis
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Fig. 7 UV-Vis spectra of supernatants before (1) and after (2) coupling of medicines onto nanoparticles
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Fig. 8 Amounts of schisandrin or/and sunitinib coupled on
magnetic nanoparticles using various irradiation time
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