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Abstract; A kind of solid sustained-release bacteriostatic agent was prepared by using ultra-high molecular
material, and characterized to test its sustained-release and antibacterial effect. The volatile Chinese and West-
ern medicine compound bacteriostatic solution was adsorbed on the specific ultra-high molecular materials carri-
er, the mechanical properties of the ultra-high molecular materials were investigated, their microstructure was
observed,and the sustained-release effect and antibacterial effect of the solid sustained-release bacteriostatic a-

gent were evaluated. The results showed that the tensile fracture stress of the ultra-high molecular materials
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was 28.79 MPa, the impact strength was 78. 85 kJ « m™~ 2, the porosity was 69.17% , and the adsorption ca-
pacity and adsorption rate of the bacteriostatic solution were 0. 58 g « em ™ ° and 141. 38% respectively. The ef-
fective release time of the solid sustained-release bacteriostatic agent was 10 d, and the average killing rate of
various pathogenic bacteria exceeded 99%. It indicates that the ultra-high molecular materials have high
strength mechanical properties and high bacteriostatic solution adsorption rate. In addition, the release rate of
solid sustained-release bacteriostatic agent is stable, the distribution in the air is uniform, and the sustained-re-
lease effect and and antibacterial effect are both good.

Keywords: ultra-high molecular material; volatile bacteriostatic solution; solid state; sustained-release effect;

air disinfection
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Tab. 1 Characterization results of ultra-high polymer materials
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Tab. 2 Antibacterial effect of different disinfection methods
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X RRAL GE | SR /1) 612432  944+17  203+26 294+29 461441 614434 637483
25 % R 597441 612451 620463 591452 589445 642433 617469

2.3.2 BERGHEIE N TR R B A6 I A ZOR X [ A GE BEI GR HEAT R AR A B SR T 4 AR L
http: // www. hdxb. hqu. edu. cn



&4 AR . S5 LU 00 7R S ACRIT 2 i 28 1 1 G 8 410 1 ) 517

BYBOR AT IR B 25 RN 3 R,
[ 3 ATAT: 26 10 d PO T PR SRR BRI 4 Bl A 0 SO B0 719 % K BB F T 90 %6 L B 1
TR0 A 90 05 5 5900 4 RSORS00 0 0L A 157 P 2 T 9 4 0 400 .
3 [RGB B A AT AR

Tab. 3 Antibacterial effect of solid sustained-release disinfectant

N L/ %
o t=1d t=3d t=5d t=10 d
N iz 99.7140. 11 99.534£0. 35 98.98+0. 34 99. 08£0. 26
L WO AR 99.91+0. 11 99.43+0. 31 99.18+0. 12 99.5240. 11
H 3 4t i #F 18 99.6340. 23 99, 3240. 21 99. 2240. 09 98.904+0. 33
o ER R 99.85+0. 15 99.83+0. 21 99. 7440, 24 99.2240. 14
3 ik

SR % 6 M w9 24 52 TC A0 TR A DA 2 24 00« SR PR 85 20 5 A R Sy 28 o i 120 T R 2 R
BRI G 2o 2 il 45 A T A5 1 0 20 1 R R BR 19 20 1 BIOW S A | R B g 2R R R R A M A
P R 23 TR B BRI E UL . BE 8 AR L by A B0 T 9L B A A A0 T B L R R T
ARk 38 b 2 18] A BEL AR 0T 400 T 9 R A 2 R o S 5 400 B 80 1) ) IR 9 2 T R A K 0 T I T o Y 25 52 TG
TR T B A R A B Y OR B 2 88 WW S MRE ) MR EER R AR A Kb 25 5 F
T B A O AL AT 4R v T AR T B ROR S RS . v Y 24 O T 0 T LA R AR R T L RE 4R R T
Wit 2 U Bl A T R PR B 1) 23 R0 5 8 ST TR L ST R R AN LG L rP o 24 52 A A I RE 8 A
23 DR AR R IR ] P 4R 52 400 AR, - T EL LA R R A T I T ) A R L R
X ] A 22 R 0 790 ) 4T R A8 R R AT ARG o 45 2R A UL o A4 11 [ A R R R ) B ARG 5 L RE S S A
1l 22 Fof DL A 0

] % G2 40 T ) A L 75 1) 0 2 PR RE S R AN SR 1 A 8 R0 A 0 R R A 8 L B R A7
AN AR A o T LS R 40 8 70 14 ' PR R ) G 90 355 B 4 1 249 SIS 194 [ Isf 3R] a2 ) 3R 5T 1 95 e 5 %
GE B 2 05 1240 LE I8P 2 R 410 T ) AN (5 3 B 000 75 10 400 T AR, 0 — 7 Y B PR 5+ 114 22 T B0 TR HL A
3 PR G A R i EL AR P IR R RO S BB AR R IR 1L d ARSI L O R AR R T A B 8
S TR e .

TE 1 m® (A0 /IN A (i) AT (8 1A 2 0 00 B0 149 G 8 P R AR 400 BRS80S A 7 25 ¢ S B L+ o R
22 1A 8] 1R 2 TR 400 1R 790 A R 128 B A 040 T o i k. 4 I IO AF S0 K SR A [R) 20 B OB A [R] L 20
19 0 AR B RE A B AN [R) S5 A B R 3 S R R R R 3 AR DRI R AR g i JHG R R A 22
TR B (07 1B B 8 22 0 BRI o S KA T OT IR0 ™ SRR e L 8 40 T 28 SR [ A 5 R ) T ) LA
7 e B 1O T

S & k-

[1] HAMID S,MIR M Y,ROHELA G K. Novel coronavirus disease (COVID-19): A pandemic (epidemiology, patho-
genesis and potential therapeutics)[J] . New Microbes and New Infections,2020,35:100679. DOI;10. 1016/j. nmni.
2020.100679.

(2] [ 55 Brg N7 X i 280 5 DR s 4 M 2 8 155 166 B 36k 42 AL o0 25 2L O BB 5 DR 2 M 4% Bl 2 6 R E O LR] L et h A A
TR 10 ] ) K T A i B 2 04 4%, 2020.

[3] LU Mingchun, CHEN Polin, HUANG Daji, et al. Disinfection efficiency of hospital infectious disease wards with
chlorine dioxide and hypochlorous acid[J]. Aerobiologia,2021,37(1/2):11-10. DOI:10. 1007/s10453-020-09670-8.

[4] ZHANG Heng.ZHEN Qi,GUAN Xiaoyu,et al. Fluffy polypropylene-polyethylene glycol fabrics with branched mi-
cro and nanofibrous structures for rapid liquid transport[]]. Polymer Testing, 2020, 83:106310. DOI; 10. 1016/j.
polymertesting. 2019. 106310.

[5] YUAN Shangqin, SHEN Fei, CHUA Kaize, et al. Polymeric composites for powder-based additive manufacturing:

http: // www. hdxb. hqu. edu. cn



LN S QNN = N D) 2021 4F

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

(16]
[17]

Materials and applications[ J |. Progress in Polymer Science,2019,91:141-168. DOI.10. 1016/j. progpolymsci. 2018.
11.001.
LAADOUA H,PRADEILLES N,LUCAS R, et al. Preparation of ZrC/SiC composites by using polymer-derived ce-
ramics and spark plasma sintering[ J]. Journal of the European Ceramic Society,2020,40(5):1811-1819. DOI: 10.
1016/j. jeurceramsoc. 2019. 12. 019.
CASTELLANOS D, MARTIN P J,BUTTERFIELD J, et al. Sintering and densification of fibre reinforcement in
polymers during rotational moulding[ ] ]. Procedia Manufacturing,2020,47:980-986. DOI;10. 1016/j. promfg. 2020.
04. 301.
LERMONTOV S A, MAKSIMKIN A V,.MALKOVA A N,et al. Ultra-high molecular weight polyethylene with
hybrid porous structure[ J] . Polymer,2020,202:122744. DOI:10. 1016/j. polymer. 2020, 122744.
ZHANG Qingfa, XU Hang, LU Wenyu, et al. Properties evaluation of biochar/high-density polyethylene compos-
ites: Emphasizing the porous structure of biochar by activation[J]. Science of the Total Environment, 2020, 737
139770. DOI:10. 1016/j. scitotenv. 2020. 139770.
RANGSWAMY M K,HALDAR S,RAJESH K,et al. Comparative study on the efficacy of the UHMWPE surface
modification by chemical etching and electrostatic spraying method for drug release by orthopedic implants[J]. Ma-
terials Science and Engineering: C,2019,105:110117. DOI;10. 1016/j. msec. 2019. 110117.
SUN Zhipeng,JIANG Zhiguo, QIU Zhaobin. Thermal, crystallization and mechanical properties of branched Poly
(butylene succinate) copolymers with 1, 2-decanediol being the comonomer[ ]| . Polymer,2020,213:123197. DOI:
10.1016/j. polymer. 2020, 123197.
ZHAO Huizhong, LEI Min, LIU Tao,et al. Synthesis of composite material HKUST-1/LiCl with high water up-
take for water extraction from atmospheric air[ J] . Inorganica Chimica Acta,2020,511:119842. DOI.10. 1016/j.
ica. 2020. 119842.
SUGIMAN S.SALMAN S,MARYUDI M. Effects of volume fraction on water uptake and tensile properties of ep-
oxy filled with inorganic fillers having different reactivity to water[J]. Materials Today Communications,2020,24 ;
101360. DOI:10. 1016/j. mtcomm. 2020. 101360.
BRETT N,RICHARD C,HAEWOO ]J,et al. Occurrence of both nonvolatile and semivolatile carbonaceous air par-
ticulate markers using thermal desorption-pyrolysis-gas chromatography-mass spectrometry[ J]. Atmospheric Envi-
ronment, 2020,24(6) :118058. DOI:10. 1016/j. atmosenv. 2020. 118058.
LIU Zaizhi, DENG Baoqin, LI Shuailan, et al. Optimization of solvent-free microwave assisted extraction of essential
oil from Cinnamomum camphora leaves[ ] . Industrial Crops and Products,2018,124:353-362. DOI;10. 1016/j. in-
dcrop. 2018. 08. 016.
A N RIEFTE T A 8. T B BOR ML ST, b at . iAo A RILANE TAE#R, 2002.
R I BB A PR SRR i X T v TR S A M 4 R R AT L) . b BT R AR Ak AR 2019, 36
(5):340-342. DOT:10. 11726/;. issn. 1001-7658. 2019. 05. 007.

(RERE: &F BB XD

http: / www, hdxb. hqu. edu. cn





