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antiviral, anti-matrix metalloproteinase and polymerization functions. While the modification of biomaterials with quater-
nary ammonium salts cannot affect the physical or chemical properties of the biomaterials, this process can confer them
with stable biological activity. Currently, quaternary ammonium salts are widely used in the development of functional
orthopedic materials, sutures, dressings and dental materials, and the idea of modifying biomedical materials with qua-
ternary ammonium salts has become the most promising, e.g., for preparing antimicrobial biomaterials. Recent studies
have found that quaternary ammonium salt-modified antimicrobial monomers are cytotoxic. Therefore, it is of great sig-
nificance to explore the cytotoxic mechanism of quaternary ammonium salt-modified antimicrobial monomers and deter-
mine possible cytoprotective measures for improving the biological safety of these antimicrobial resin-based materials
and expanding their clinical applications. In addition, further validation of the clinical efficacy of these biomaterials is

particularly important for accurately evaluating the clinical prospects of these biomaterials. Based on a literature review,

this paper summarizes the applications and toxicity of biomedical materials modified with quaternary ammonium salts.
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dressings; Dental materials; Cytotoxicity; Matrix metalloproteinase
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Figure 1  Schematic illustration of the use of quaternary
ammonium compounds in antimicrobial biomedical

materials
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Table 1 MIC and MBC of MDPB against several common oral

pathogens pg/mL
) MDPB

Il

MIC MBC
A EEER I ATCC 25175 24 438
HEVETR LR ATCC 15987 4.8 9.6
FLERATH ATCC 393 2.4 9.6
S EAH A ERE ATCC 29213 12 24
MR ATCC 10556 4.8 4.8
RN EA I B ATCC 33277 12 1.2
7 EE G TR ATCC 25261 24 9.6

FE OMBC: fi /DA B R 5 MIC : Fe /N B VR JE 5 MDPB « H £ 749 I
P 4 e B TR L

Ak, MDPB H A7 P % 7 fig 77 , &% MDPB (%)
A TR 270 0T DATE 30 s P 40 1 2 T P 1 40 1
SRR K, MDPB X} 22 Fh MR A5 B L AH 56 40 B
2 B Bk A, 5 A% MR T TR AF 1 MBC B 7.81 ~
62.5 we/mL o [ Ak, G Gk R P A R A
MDPB 3 Bk T4 Jig 35 S5 v, A4 el 9 T 2 6 11 2R
PR HE A AT LUK FERE I e PR B VR o BT
FeH RN T AL S 19 MDPB ¢ R 42 50 2k e 1w
(A TE , 18 h e 36 A TR 4 H & A B 3 IR
MDPB H 1% 25 £ 15 56 [ SRy AR ik BE |, &2 7> MDPB
M 3R ) NP Ry SP2 24k, Ak TR B iR R b

N BAT T AR F AR U T LAY IE R A
B A AR R b, HOE A PR 0K 55 T AR 0 i 1Y
TR R BRAR R U AL HOE A v
VIR G I8 2 B A B i 1F W P 1 s D 16 2= i 56 1
ZEAEMFRPIETERE . Vi, BRE RS S
JT =N A R ) R RE JRE = B R AT B
i BT B AR A 1) DMAE-CB. 7 2 4h A K
DMAE-CB X 2 T i i A= & J AR OG0 240 T A 2 AT
R AR TEAE R . WFSER W], DMAE-CB X 22 1 5
BRI B MBC 4 4.8 wg/mL, 7EHE il 60 s J5 N A LA
K99% LA LR ATE ™ o 54 MAE-CB H SR 3%
700 Il A I B AT e R 410 TR LG R A A
A 6 M HIEA S kA W AERRAR . Ak, Btk
F2 3R 66 8% 100 T bRk 3 T 78 M S IR T IR A R A
P B AR 1E 1, 5 SR8 B 200 T 4 A5 e 1k O RBEIRS
M RE A A R 3R R 1 TR

(2, 2 BRE AE B 2 B R B RAE 5 1 i
J5t A B L I R 5 A i ARG S ek e B
3%}, 2 1 2 AR i BORS 42657 RO BB YE RE , 2 10
HAL 17 5 TS RE 0 — 20 48 v SO A R 1R A
PR, R3S BB R B AT B B th 2, 20t il
ML= AR o T E— DR m R R T
HARIPERE , — S IR T HA DR S HE MY
TR ERPUR A AR A S BT ORE WA R D 04
W5 — A ZE i B AR I, O K OB B XUR 4 Sk
AR YU AR 2- (HBE N R T SR £ 38 ) - 1B+ ke
Fe - F LR AL £ (2-methacryloxylethyl dodecyl methyl
ammonium bromide , MAE-DB) i1 2- ( Bl 3% P4 4 ik 42
CHE) - TE 7S ke hE- AL R AL B (2-methacryloxyleth-
yl hexadecyl methyl ammonium bromide, MAE - HB)
(£2). TEARZWRE A S HUIERE Y% 4
PERIRTHE T, 5 B IR S BLZ  ER TR BRACAH LE , T
RS TR YU AT R IR AR AR N L
B e, KT SO P A S TR PR RE > (181 2)

ol 3 A R JORE AL B A T TR AR A A i
8o Beyth 25 04 5T 7K 19% ) £ 1) BB £ 0 0 ik
KRR A Z MR SRR , DU S5 R 58
B s B KRS E ROPTTETE R . BeAb, BRI s AL
EAARRRS , MRS S T2 PERETC W] B T e, 4
TRV Twt % 5 206 0 R oK IR n] T 52 5 W i
R PEDCE TR 1E , HAAPRL ) 2 M RE S e B/

5 FRBUSVNENSE
PR A W AR TR A T O T



- 284 -

O &mBAE 2019F5A %278 F5H

%2 MAE-DB FI MAE-HB X} JLF U, 1 i 35005 3 1Y
MIC 1 MBC
Table 2 MIC and MBC of MAE-DB and MAE-HB against

several common oral pathogens pg/mL
MAE-DB MAE-HB
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Figure 2 Chemical structures of representative quaternary

ammonium compounds in antimicrobial biomedical materials
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