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Fig. 1 Schematic diagram of the synthesis and application of SA-HPG
1 SERER S
1.1 LR ER

AT AT A SRR B AR H M (G KR (SA). RLIEEE (PVA-1788). 2,2-K%-
T B-LHE IR -6 R ) Ak Eh (ABTS). IR (K2S:08). LFE (EtOH). Wi (AC).
AR H 3 AR (DMSO-d6) 45, ¥ B A6 5t 7 v LR A R A ) o Bt A A AL R 40 B 2R 23 4 CARD
%, HEHH. IR RKIE N BT K.

1.2 EKIEE
1.2.1 SA-HPG K&

AWEFCLL SA [RIRHE AT G RAZ, K — ik A4 K H Il (GO IFH R A, A SA-HPG.
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Fig. 2 (a) Schematic illustration of the molecular structure of SA-HPG; (b) 'H-NMR spectrum of SA-HPG1o; (¢)
3BC-NMR spectrum of SA-HPGo; (d) inverse-gated *C-NMR spectrum of SA-HPGo; (e) inverse-gated '*C-NMR

spectrum of SA-HPGs
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Fig. 3 (a) UV-vis absorption spectra of SA, SA-HPGs, and SA-HPGy; (b) GPC curves of SA-HPGs and SA-HPG;
(c) molecular weight of SA-HPGs and SA-HPG o synthesized at different reaction time;(d) FT-IR spectra of SA,

SA-HPGs, and SA-HPG 1o
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RAF IR 25 02 SA-HPG TEAEIER 2. i e B S S S0 s B — 20 B FH 1 DG B i
o NRGIE LAY AT, AU TR M ik (MTT) %% 7 SA-HPG Xf L929 /N Uk
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Fig. 4 (a) Cell viability of B16 and L.929 cells after incubation with different concentrations of SA-HPGs for 24 h;
(b) growth inhibition curves of S. aureus with different concentrations of SA-HPG1o; (¢) growth inhibition curves of
E. coli with different concentrations of SA-HPGo; (d) growth inhibition curves of S. aureus and E. coli with different

concentrations of SA-HPGs

AW TR I S O R BRE (S, aureus, 22 IRBAMEMRE) SKGHE (E. coli, * 24 KHM
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Xt S. aureus (AN BE ST, &5 KW Fig.db)Fin. BHMEX A CREIN SA-HPG) 7EH: %% Shja, &R
JGH L (ODeoo) fHEEFE ETF, RUIAHE e NP A KM, SR MR 7N SA-HPGo )5
R, B SA-HPGro W MTH R, ODeoo fH 2T MG, HEEFE 15 h FAIH A KE R
W2z, BT SA-HPGo X S. aureus WIAEKAINHINER . 25, EHIRISEY 12h, SA-HPGo
WE N 1.2 mg/mL 5 10 mg/mL i, HXF S aureus HIINE 7 WAl ik 77.4%A1 85.2%. AHE T Xt S
aureus [N H, SA-HPGio X} E. coli AN EAE S5 . H Fig.4(c)il W, 1% SA-HPG o K JEiA
£ 10 mg/mL J LA BB, A BeXS E. coli RILH BB AKIHIEH; HAE 10 mg/mL IRFEERS, HXT E.
coli WM W RA 52.2%, KKK T FEIKER X S, aureus WIFIHI R . B Fig.4(d)n] W, 7EAH R
B IR 8] R, SA-HPGs 7E 10 mg/mL B, Xt S. aureus 0] 5 0] 1% 90%, Xt E. coli 1] 2 11k 61.4%.
FAXF T SA-HPG 1o # B SR A6 Frid i, X m g2 T SA-HPGs H SA [AHX & &5 = 8. 7 4h,
Xt S. aureus 1 E. coli FU W 3H 10 22 57 1T R85 0 S 40 1 IR A o e 48 4 22 S MR OGS 2 IRPRME TR (A S.
aureus) W2 JBESE MR XS BN, SR ZAMELRRRE, SR T SA-HPG 79 # % 4H b 2 1 - 348 3L 41

>~ -

MR SE R s T2 2 IREAPE R (3 E. coli) WI4HMIEESNFAE — 2 o IR 22 WE AL O AN IE, i 45 40 W] T B
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PEE 54 2 R R, L IR SA-HPG M5 I, I SR E. coli IS M RIS, RN
%] B SA-HPG (BT EFAMLE], R SEM W4 T SA-HPG ABERT S S. aureus (ITEHAEA, MW
JZ B /R AN AR . W Fig.5(@) TR, K&kt SA-HPG A% (4L S. aureus E I ERTEILE,
241 ff ) HE 5 5 ELRUOU), A R SR T PR, T AR BRI R, B S M SR, SR I IEH S.
aureus FITESHHIE . M4 SA-HPG 451 S. aureus W I H 535 FIE S B (Fig.5(b)): 40 EKE
EERIBEREIR, R ILEA RIMG . R R AR, A AR A AR TR A, 5 A 5 R A g
G AR B, iR SEM 45 R EWAESE T SA-HPG IR S. aureus (40 M IE 2544 o 3 o &85 ¥4 R
SR D SR M A A Y (IR . B RS MMk, R s O T A R R AT T, AT S
PR AR

Fig. 5 SEM images of S. aureus (a) before and (b) after the treatment of SA-HPG

2.2 PVA/SA-HPG 8 & #E K H] & 5 Rk
2.2.1 PVA/SA-HPG B & HEE Kt FHERE

55k SA JKVEVEZEATE, SA-HPG FIH 4T 45 5]l AR s AL IL 4], fe I AR = (R K i ok
FAE 25°C/K i VA R BE T AL 500 g/Lo X —Re PR L BEAE A Th REME KPR BL ) 5l AKIB R &M R &
TRZ, NJE ST BEATRE R & 3R 0 T REFIERE . B AL PVA AR R MK IEMER S, LL SA-HPG o
AR R Th REIEORE, e B IRV VR IR VR - e BE VA BT I % T PVA/SA-HPG H &, HET
SA-HPG 5 PVA B & ) #1454 PMERE . Fig.6(a)i 7~ 1 41 PVA £ 5 PVA/SA-HPG B & iK1 FTIR
WG . 40 PVA JBEAE 3292 cm! A W) W2 K -OH RrfEE . BEAE R G Bh SA-HPG W& g, %
-OH I Z# R 2 3275 em™, X —BALIA [T PVA I5E - [1J-OH 5 SA-HPG 4 T [f1-OH Z [A1JE 1%
Ty TR, A AT Bh TR PVA 5 SA-HPG 2 [ () S A 2 vk, (R RN B &
MEMA R . TECEVERE T, 5 4& WA - 7T WO 1 (Fig.6(b) 7 : 540 PVA #BAH L,
SA-HPG 5| N E & EAE 242 nm A1 307 nm A& H I 1 B 2 AR RT3 e W A g W] A 280 R 4
S, HRIT 3 PVA BEIHTR M RE . 3E— 25 00T Fig.6(c) 58 4h-1T Wiz it 2 dh 2k T 1, BB
SA-HPG ¥ HIHE N, PVA/SA-HPG B & ¥ IRAE 5 AP X ()35 1d 2 B IBH RGBS 2 SA-HPG I’
TIEIEE] 10 wt%hf, B & #E UVB B (280-320 nm, X A1k 5 4E 4 & 45 5 35 108 4 X 30D
(V3% i 22 235 TR, 04l PVA TSR 3L HE SE SR K SR A B R ) o EASE I, fEULRINE T, B
& A AT ILYEIX (400-800 nm) [{3F L 5 54l PVA JEREEEACAR 24, AT 2 H 65 U o #4 kB
HAFE 0 5 3K o IX R B SA-HPG AEFEANPEAR PVA IS A M 5 /MW ATIE T, TP I8 R P
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Fig. 6 (a) FTI-R spectra of pure PVA film and PVA/SA-HPG composite films; (b) UV-vis absorption spectra of pure
PVA film and PVA/SA-HPG composite film; (¢) UV-vis transmittance curves of pure PVA film and PVA/SA-HPG

composite films
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Fig. 7 (a) TGA curves of pure PVA film and PVA/SA-HPG composite films; (b) stress-strain curves of pure PVA
film and PVA/SA-HPG composite films; (c) tensile strength and elongation at break of pure PVA film and

PVA/SA-HPG composite films
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Fig. 8 SEM images of the tensile fracture surface of (a) pure PVA film and PVA/SA-HPG composite films with

SA-HPG mass fraction of (b) 5 wt%, (c¢) 10 wt% and (d) 15 wt% as compared with PVA component
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Green Synthesis and Properties of Multifunctional Hyperbranched
Polyglycerol

Tao Yuan, Chen Yang, Li Zhou
(College of Materials Science and Engineering, Guilin University of Technology, Guilin 541004, China)

ABSTRACT: Hyperbranched polyglycerol (HPG) is a water-soluble polymer with excellent
biocompatibility and holds promising application prospects in various fields. However, the facile
preparation of HPG with specific functionalities remains a significant challenge. In this paper, the use of
the natural small molecule salicylic acid (SA) simultaneously as initiator core and catalyst to synthesize
water-soluble, multifunctional SA-HPG via one-step cationic ring-opening polymerization was reported.

The synthesis process requires no organic solvents or metal catalysts, offering a simple, green, and



environmentally friendly approach. The cytotoxicity of SA-HPG was evaluated through the thiazolyl blue
tetrazolium bromide (MTT) method, and the results indicate good biocompatibility. Antibacterial tests
confirm its high antibacterial activity. By blending SA-HPG with an aqueous polyvinyl alcohol (PVA)
solution and subsequent film formation, PVA/SA-HPG composite films with significantly enhanced
comprehensive properties can be readily prepared. When the mass fraction of SA-HPG is 10%, the
composite film exhibits significantly reduced ultraviolet (UV) transmittance while retaining a visible light
transmittance of 86%. Its thermal stability is enhanced by 6 °C, and its tensile strength and elongation at
break reach 48.6 MPa and 230.0%, respectively, which significantly outperforms those of the pure PVA
film.

Keywords: hyperbranched polyglycerol; salicylic acid; cationic ring-opening polymerization;

antibacterial activity; UV resistance; mechanical enhancement
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