B EHEE B 2 ERRANH &R AEE ST
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BE.HH HFE&HAR % EH L B % £15 /4R (polymyxin B sulfate multivesicular liposomes, PMB-MVLs) , 544 - 4k 7 5 2 fr
TR I AR SN E R AT E R, AR R AL & PMB-MVLs, v4 £,3F % 4 3847, R A Box-Behnken 2 5
87 3 3 AL BAT AL ; ROR B 2R AR & 3 3 3F PMB-MVLs 7 PMB 3475 & 547 5 34 LS ACK IR | 26 h AR SMR AT A RSP
ER b R e AT E R, R ORA R HTH 9 PMB-MVLs $MULE A3 B EEB R R AT, KD
4,603 R4 (69.521 £1.531)% , F ¥ 4124 (5.84 £1.42) um, F# Zeta w42k ( —26.77 £0.55)mV, £ 4 CFHE 1A
A A& M R AT PMB-MVLs AR Sh 35 4833k 72 h, R BB 0 s h b £ 4 R 27, 484 T PMB 8% , PMB-MVLs %t
E. colin P. aeruginosa %A A LIFHRA MR, FLELA R A TR EEAALE R NG, &It RANFLAZHEENY
PMB-MVLs, 5 253 4 (@ £ &, A AW RGRA T,

KBRS 2H A By % EMR 4k 23Uk ;Box-Behnken it ;4R SM LA
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Preparation and Antibacterial Activity of Polymyxin B Sulfate Multivesicular Liposomes

LU Yuxin, JIN Rui, WANG Yawen, CHEN Xuefan" ( Green Pharmaceutical Collaborative Innovation Center, Zhejiang
University of Technology, Hangzhou 310014, China)

ABSTRACT :OBJECTIVE To prepare polymyxin B sulfate multivesicular liposomes ( PMB-MVLs) , optimize their formula-
tion, and their quality, stability, release and investigate their antibacterial activity in vitro. METHODS The PMB-MVLs were
prepared by the double-emulsion method. The response surface method of Box-Behnken design was used to optimize the initial
prescription. High performance liquid chromatography method was established to quantitatively analyze PMB in PMB-MVLs. The
physicochemical properties, the in vitro drug release behavior, in vitro antimicrobial activity and formulation safety of PMB-MVLs
were investigated. RESULTS The appearance of PMB-MVLs prepared by optimal prescription were non-concentric spherical
vesicles with uniform size. The encapsulation efficiency of PMB-MVLs were (69. 521 +1.531) % . The average particle size was
(5.84 £1.42) wm, and the average Zeta potential was ( —26.77 £0.55) mV. The PMB-MVLs showed good stability when
stored at 4 °C for one month. The results showed that PMB-MVLs were released continuously for 72 h in vitro, and there was no
sudden release effect. The in vitro antibacterial activities of PMB-MVLs on E. coli and P. aeruginosa were significantly stronger
than those of the free PMB. And PMB-MVLs has no risk of hemolysis within its range of antimicrobial activity.
CONCLUSION

cy, and enhanced antibacterial activity.

The slow-release PMB-MVLs are successfully prepared with uniform particle size, high encapsulation efficien-

KEY WORDS:: polymyxin B sulfate ; multivesicular liposome ; double-emulsion method; Box-Behnken design; in vitro antibacterial activity
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PMB (il R N FH B 20 {22 70 4824 o g b
WIS H T ad £ L4 il B, HAR IR DR B
TXF ST 2k 2 A A PR T T B
PIVEIRYT A == B M T 1Y) i Ja — 3 B 4T PR 4
A, HETTTE R PMB ™ i 3224045 24 5 AR
ML

ZHENG T A ( multivesicular liposomes, MVLs) J&
R RIS A (Depofoam ™ ) il £ 1) — i 4 L i
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JfA, G A b A 9 = LR [R]O B B 2K
F I, S P SR A5 0 5 o B T MR AR L,
MVLs BBV A EHABUR BRI . 2t
2255, RETETE S AR TE I 24 W) i 26 T 5 0 24 10 1
GAR R, AEA 25 S 1Y, DA it/ 1 S UK,
S BIVE AT JE s R R

ABEFE LA PMB S5 RI2454) , LA ZBER BT AE
AR R, ] 4 PMB 24 JI§ FU{A ( polymyxin B sul-
fate multivesicular liposomes, PMB-MVLs) , #f Lt T
TSR Z FE R B, PMB-MVLs HA £ 77 i)
Do : O3 & A= W R T . PMB-MVLs g3 i g
SR B ZEAE T, 412 w55 25 W e AR D9 1 A3 PR A
J& AT HG I 250y i) A= A R 3 R R B el
FHARTR ) 2 19 25 ) I, B8 98 4R 45 0 i IR T 8UR .
Qb Wit . IRBUAVE N —Fh A R4, Be%
U/ PMB G I I HCA 2% B A B R AE T, BRI 259
MIEIVER . G¥GsmiL £, PMB-MVLs 7] D3 i Ff
JE A A SRR TR B , 52BN G AR AL ) 1) i
I XA 25 ) BE A% SRR M A ] T IR BB AL, S v
TRITSCRIF D AL 25 ) 5 5 . @IE K 25 W)1E
FHIR] R BUAGL SR PMB BESS TE AR N 218 BT,
NI A 241 (R TS T, 3 Bl T a2 25 24 0042
P BE R, I Ah, PMB-MVLs R TRY7 522
IFIPEATBRT 5 | 1 ™ i e b, 8 P LAt v 247 4 ) 8 o)
PEFNA DA FH EE , 9040 0 24 ) ) T 2454, X %)
URTPTA R 2 H g5 ™ 0 (] R B2

A58 R FH A Lk i 4 PMB-MVLs, %t HAb Jy
T AT AL, Rz 24T AV R AL AR
P RSB A MRS A PRI

1 # #
1.1 g

Agilent 1260 Y &5 %0 ¥ AH 1% {3 ( 52 & Agilent
A w]) 5 UV-2250 BUEE AT ( H A< SHIMAD-
ZU A7) s JL-1S0W U 7 e 290 ff e L 1 ¥ 4
XA TIEGBRA T 5 1-14K 84 25 A 7R 5001
(1[5 SIGMZ 3 7]) s MS3 AU i 1 3k 7 o (72
IKA Z4w]) ;CX31 B Z Py e Wi ( H A~ OLYMPUS
/N ) s Mastersize 3000 HU 3R B A ZS90 H Y
L JEE AN Ko 2 T A4S (D B IR SCAL R 24 W) ) 3 DNP-
9272Y RYUZH AR I 55 IR AG (IR R S B B A A R
3w s BRKQ-Z751 857 208 ) Z8 VR KA 8 (1L 7R 1
PRk A A R R s Synergy LX B2 D) BERFHR (X
(REABEARAE) .
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1.2 %% FRA

PMB(99% , & 7 = 245 e A A5 BR 2 W ) 5 il 1k
SLBR#ENR (DOPC, =94% ) ; =~F MR H MR (99% , 1%
Lipoid 2\ w)) ; IR EE( CH, 43 Hr 4, b ifg so i /R
A A B2 F]) 5 kR A B B BE H 9k ( DPPG,
9% , b A B 25 BB A BRA H] ) 5 L-f 24 g
(>97% , LR A B A A ) ; Triton X-100( 1
VEBTE T A AR B 0 A BR 28 7)) 5 4 4 A1 P M T
FR AR (BUNIE B A R A R 5 R 55 575
(LB, ot il B A M H R A IRTTE A W) ) 5 RS K
R AR B 3R e (TSB, ¥ BB A BR A
Al s A e L ST L TG K R A AN At R 3 Ry
GrHTal; CHE g at,

2 #AEEHER
2.1 PMB-MVLs ##| %

ABFFOR S 7L A PMB-MVLs ™" FLfk
ARRANT 4% PMB VA T 2 mL R0 %0 7% 19
I, A R K AR BRI 7 51 DOPC
CH . DPPG 1 == H il va T35 AR — s b/
S5 (3 1) WA gilAH . K MK ARG T AR EET
FERGHAR T LEVOKIR 25 F T 300 Wk 75 7L AL
AR E ALK (W/0) BURIEL . T S IR
W/O B FL P AT 5% #i % BE A 40 mmol -
L0 Lt 22 2 19 S K A v 308 1 7 35 T K A 7 £
K(W/0/W) BISE AL 2 250 mL HEIE I
H B 37 CoKiE L, R 2 1 il 20U 2 DL
7], Bi7S PMB-MVLs JE &K . /5 H PMB-MVLs J§
BB, S AR A B K TR AT, 3 000 1+ min T B
5 min , WCERTTIE AR 43, I AR BHER /K [R] 2 e B DO UE 3
YR T 25005 24 ik 7 R4S PMB-MVLs £ iy
2.2 PMB & & & J7 i Wy 2 5L R H I E
2.2.1 @& E K Asilent ZORBAX
Eclipse XDB-C (4.6 mm X 150 mm,5 pm) ;i 3144
S BRBR NI (4. 46 ¢ To/K AR R B TA i 7E 900 mlL
JKH R R 98 Y pH H = 2.3 J5 K B =
1 000 mL)-ZJi§ (80:20) 5 iy 30 C s Kl < Ay
215 nm; FEFEE R 20 pL; i A 1.0 mL - min "',
2.2.2 LSRG ORPEE L mL PMB-MV-
Ls {RAK R 5 mL S, I AMEF3 %0 10% Triton
X-100¥A 1 2 mL, 75 J5 @A iFL 10 min, R shAHE
KB FEEG 24 0.45 pm fRALIE B IR RIS
2.2.3  EeEFEHE LA PMB Y= [ MVLs /E
NS AT, LA PMB VAR 6] BT P, L) PMB-
- 621 -

Chin Pharm J, 2025 March, Vol. 60 No. 6



MVLs JREIRAE ARSI, 72 2. 2. 17 00 R B35 5%
PEEEREDIE  IC R IR (B 1) o & 1 Al i, BRFR
ZRHR B, B, B W OR BN ] 235 29 34 (15
27 min, ARBFFELATZR IS B, o HA G, g B
4,23 MVLs Hh DOPC, CH 1 =2 B2 H il i 55 5
JEORA R PMB I E o4, R Z ik BA
R LR,

,1 |

| -
0 5 10 15 20 25 30 35 40 45 50

o “ B
|

| ‘ / \\

JW\AF&A,\_.__J{\L J \

0 5 3 5
t/ min

45 50

J'L\S‘JFJ-h
0 5 10 15 20 25 30 35 40 45 S0
1/ min

LA 1| - PMB-B, s f£4% 2 — PMB-B, 1; /474 3-PMB-B, .

compound 1 — PMB-B,; compound 2 ~ PMB-B, ; compound 3-PMB-B,.

B1 #ift%#5% % B(PMB) X AR (A) B S B H &
B % § flg i1k (PMB-MVLs) k4 & ¥ U (B) #n & & MVLs %
(C) By & R AR €35 (HPLC) B

Fig.1 HPLC chromatograms of PMB control solution ( A),
PMB-MVLs solution(B) , and Blank-MVLs solution( C)

2.2.4 ZMEHEEMMAFEREEEZL H0.0L,
0.10.0.20.0.50.1.0.1.50.2. 00 mg - mL~"' Z& % i
WRBERY PMB X R iR, 452, 2. 17 TN i 5 43
STEREREIN . SEREAR BRI TET R (A) |, RS AL AR by ST
Rk B (p) oF AT £ Mk Il 03, 15 a7 R R
A =96.283 32p —0.064 96(r* =0.999 97) , FH PMB

+ 622 -
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1£0.01 ~2.00 mg + mL™" LR PER R B, T HT
PMB J5i ¢ B (9118, B 0 mg - mL™" f) PMB i
PR VARAR IR 2. 2. 17 0N (A3 S5 i e L A i 6
K, PMB U R AR 1A 22 (RSD) {4 0. 17% , /N
T 2% ,RUBZ T 7 L FERG B R AT

2.2.5  UERREEE S KA PMB k24
50 mg, 1IN AL B AH R i L BT B R O 5.0 mg -
mL "' [) PMB fif %, BU4S 1 MVLs R 2 2 mL,
Ay BAA PMB %43 1.0.2.0 4.0 mL & 10 mL &
T, I AARFR 5345 10% Triton X-100 K 2 mL i
L, i S A A 2 2 20 B WO B R R 0.5
1.02.0 mg - mL™ " MVAR & 3 0, #“2. 2. 17 T |
LN L 1 B = o PSRN B 3 I (1 N S =
JoT iU E 17 2 L8 53 301 O 96. 64% (94, 42% |
96. 43% , [A| i 2 1) RSD ¥I{EH 0. 25% , F2 W% )7 1=
HER L R AT

2.2.6  QERMGE  ARYESCHERL 11-12 ] R AIIKEH
BRI 8 22 B fg B AR 1Y AL B %8, B PMB-MVLs
IRAW 2 mL & F 10 mL S, AR 5 51
10% Triton X-100% 3% 2 mL B3, B0 AL H#£h Kk
ERTZIRE 492, 2. 17 TR 38 4 PRI 2 , D
5% PMB-MVLs H @25 &5 My o 5 BRI R 44
T/ PMB-MVLs {E 23T 3 000 r » min "' Z.[>5 min
J5i 752 BT B UOTE A R K PR 3 Wk BT TE
A FE10 mLE N, iIn ARFL 3%k 10% Triton X-
100 ¥k 2 mL 3L, PR A A BRER K 45 2 21 B
MEE 259 & s B My o #A1 TR E R
(EE),

M
EE(% ) =M@x100%

2.3 Box-Behnken % i1+-%% 5 W % 1 b 4L 7

TELRE ST 1 TS0 45 SR A G SCHR S 3 & 2R
LRt 1 B 3 AN PMB-MVLs f 3R 1
FHEPEK:DOPC 5 CH ikt (A) . DOPC 5 =
PR H g i e (B) AN KA L-# 2. 1 ) o 1)
W (C)MERFEEEXS L, K] Box-Behnken Wi )i [ v
BT SEE, BN NR 3 AKF, DL BRI 8 bR
(), BREZR SR ILEE 1, R Design-Expert 13
B B 17 20 3 56 7 5 0 1 g {0 AL J7 , Box-Be-
hnken BRI 545K 2,
2.3.1  BEIRIUE K7 2530t B Design-Expert
13 A0 2% PR 38 B mig O ELEA T 1A 23 A, 45 2405
FHFEN Y =39.944 4 —0.314 25A +0.149B -0.717 25
C +0.612 5AB +2.016AC —0.944 SBC —7.046 7TA* —

(1)
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5.867 2B* —6.374 7C* (+* =0.986 7,P <0.01, 2 | 35
P>0.05). 1 & 3 J7 2= 77 B &5 R a] g, BB
P <0.01, 3% B 3k 3 % H & 2% 59 K P, 2k 4000
P >0.05, ®UZ HRRRG PG MBS HERS Y
I5EFR . BEAN, A RIAH O R AR (1 =0.986 7),
S FE(CV) 2 3.52% ,/NT <4% , R A1)
B EL A AR iy 0N 5% B RE M, AT I A 8 X
PMB-MVLs #4750 F1 7347

2.3.2 R EAGAE S RO S5 EE A3 B R
Design-Expert 13 5, 8K Y 15 KAk, X5 A
PE— A0, 20 A T R 0T Y A 88 = 4 JEL RN 3D 34
NETETE (T 2) o E L 2 2000 1T AT RN, 4 38 8 Bl 2
DOPC 5 CH Jiif& bt . DOPC 5 = 37 i@ Ty I T 1
FO AN L 22 R ) Jo ) ek v BE 1) 15 0 5 1 0 S ik
AN ARSI DL v A B R R e B A, 8 3 i
Jof TEG A A TN dg A Ak 7 S : DOPC: CH =2.00: 1,
DOPC: =g Hlfg =4. 03: 1, L-fi 2 R ) ot 1) ==
We BE Ay 38.76 mmol - L7, 455 Y T M fu H R K
39.97% .

&1 Box-Behnken v i H % By B 5 ACF %5k
Tab.1 The design of factors and level by Box-Behnken method

A B C
Level
DOPC: CH(m:m)  DOPC: Tricaprylin(m: m) L-Lysine/mmol + 1.~
-1 1.5:1 2:1 20
0 21 41 40
1 2.5:1 6:1 60

% 2 Box-Behnken %% 5 H 3% £t PMB-MVLs 4 7 #7 52 36 3%
EER
Tab.2 Experimental design and results of optimizing the for-

mulation of PMB-MVLs by Box-Behnken method

No. Run  Factor 1(A) Factor 2(B) Factor 3(C) EE/% (Y)
6 1 2.5 4 20 25.304
4 2 2.5 6 40 27.373

15 3 2 4 40 39. 682
1 4 1.5 2 40 27.913

13 5 2 4 40 39.092
7 6 1.5 4 60 23.710

17 7 2 4 40 41. 146

12 8 2 6 60 25.599

10 9 2 6 20 29.224
3 10 1.5 6 40 27. 866
2 11 2.5 2 40 24.970
5 12 1.5 4 20 28. 875

14 13 2 4 40 38.918
9 14 2 2 20 27.917
8 15 2.5 4 60 28.203

16 16 2 4 40 40. 884

11 17 2 2 60 28.070

T E 2527 2025 45 3 H 55 60 B4 6

% 3 Box-Behnken 2% i W ik 7 £ M1 4 R
Tab.3 Results of variance analysis by Box-Behnken method

Source Sum of squares  df Mean square F P
Model 612.82 9 68. 09 57.56 <0.000 1
A 0.790 0 1 0.790 0 0.667 9 0.440 7
B 0.177 6 1 0.177 6 0.150 1 0.709 9
C 4.12 1 4.12 3.48 0.104 4
AB 1.50 1 1.50 1.27 0.297 2
AC 16. 26 1 16.26 13.74 0.007 6
BC 3.57 1 3.57 3.02 0.126 0
A? 209. 08 1 209. 08 176.75 <0.000 1
B2 144.94 1 144. 94 122.53 <0.000 1
c? 171. 10 1 171. 10 144. 65 <0.000 1
Residual 8.28 7 1.18
Lack of fit 4.10 3 1.37 1.31 0.387 0
Pure error 4.18 4 1.04
Cor total 621. 10 16
2.3.3 AT REAIE Ry ik — 2D R P A S

RUTI 45 5 5 SEPR S 06 25 5L 0% A AR A, DA S
B AL 7 AT il % 3 41t PMB-MVLs 1 &%, I &
F BN (40. 37 £0.48) % o SEIE 55 T {F ) AH
XPRARX I 25 /N T 2% , LB A R G B ), il 4%
RET7 SRR E AT R

2.4 PMB-MVLs J§ B

2.4.1 B FIADEEBMEEIEE PMB-MVLs i
FIEAS, 3 HA] Il PMB-MVLs JEAR KL , NFE
V2 B HEA AR RO SR 1, /NI ST, Tok
NEREF

2.4.2  RifRFIHAL SR FIBOCR AL 2 PMB-
MVLs BRI, A 340048 (5. 84 £1.42) pm, i
JE AR 5], Zeta LA A ( —26.77 £0.55) mV,
Zeta BT AZEXHESR T 25 mV, 15 H] PMB-MVLs 45
WEA RIFs i Fiae . WK 4,

2.4.3 QB FRIREILAE I A& T T
7 3 #it PMB-MVLs 2, #“2. 2. 77 TR J7 ik
EA B R, 45 PMB-MVLs 4§ b 5 42 £ 2K H
(69.52 +1.53)% ,RSD 4y 2. 20% , FBHZ Ak J5
7 1) PMB-MVLs 1B 2% AT 3145 = 1 AL 32 H 8 81
PEEF

2.4.4 FUEME ¥ PMB-MVLs JR23853 70 T 4 Fl
25 CHMTCE 30 d, 53514 0,10 .20 .30 d HUFE,
WG FLAMIAZ AL, , I e Hobi AR f 38, LA 22
ERL R 4 ZER R 4 CHUE 1A A G I8 RRDT
UE R 5 2 OB W S RIB B, B S kL
RASEAS K, K W] PMB-MVLs B2 7E 4 °C T fif
- 623 -
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EE/%

C: DOPC/Tricaprylin
C: Concentration of L-Lysine/mmol-L"

1155 157 19 24 23]
A: DOPC/CH

COCSON
OSSR

X =X
5 "0:::0;0‘;\\“;
20 0s

EE/%

B: DOPC/Tricaprylin

C: Concentration of L-Lysine/mmol-L"

4 T % xf PMB-MVLs 3 & 78 5 % v oy o i 8 A0 % 5 &

Fig.2 Response surface and contour of influence of various factors on PMB-MVLs suspension encapsulation efficiency

& 2

10 um
s 1

S um

3 PMB-MVLs j& A 200 £ (A) Fujf & 400 5 (B) & 2 %
5

Fig.3 Micrograph of the x 200 (A) and x400 (B) of the
PMB-MVLs

1A ARGENE RS 25 CHCE 1 A A R REUAE
Ulei s BALIR RS, HIR A Dk, A E R
TFEZ 10% kit K 2 50% , 3B PMB-MVLs &
RN BLAE AT T A

- 624 -
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B: DOPC/Tricaprylin
202

C: Concentration of L-Lysine/mmol-L"

154 A
Dv(10) 2.16 um

Dv(50) 5.68 um

Dv(90) 9.68 um

Volume density/%

0 T T T
0.01 0.1 1.0 10
Size classes/um

100 1000 10000
120 000
100 000 - N\

80 000+ i

60 000 4

Total counts

40 000 ! \

20 0001 |

0 T T 1
-100 0 100 200

Apparent Zeta potential/mV

Dv(10) \Dv(50) .Dv(90) 53 5l BIHELIE 3 Bk 3 10% 50% 90% i} iy
X E RPREAR o

Dv(10), Dv(50), and Dv (90) respectively represent the particle sizes corre-
sponding to cumulative particle size distributions of 10% , 50% , and 90% .

4 PMB-MVLs #1424 F(A) fnk @ Zeta # AL (B)
Fig. 4 Particle size distribution (A) and Zeta potential (B) of
PMB-MVLs

2.4.5 NN 3 G T IEU A7 A iR SR 2
PMB-MVLsi B35 & PMB JFURE 24 B9 IR AN TAT M o
15 % 5 B PMB-MVLs 1 2% Al PMB %5
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#4 PMB-MVLs BERBEHELRER, n=3
Tab. 4 Storage stability of PMB-MVLs. n =3

RS @HOABHEGEANEHEANER

Tab.5 Results of fitting models for in vitro release profile

v 4C 25 C Fitting Fits the equation
EE/% Size/ pm EE/% Size/ pm models PMB PMB-MVLs
0 68. 86 5.42 68. 86 5.42 Zero order release M =6.357 67t +37.424 42 M=1.069 04t +22.721 14
10 68.25 5.58 66. 24 5. 60 (r2=0.768 82) (12 =0.734 85)
20 66. 10 6.08 65.22 7.37 First order release Mt =98.626 61(1-e ~043192) )y =81, 860 53(1-e ~000 %)
30 65.11 7.43 54. 49 12.30 (r2=0.995 94) (r2=0.986 72)
Higuchi Mt =28.650 66X2 +11.019 84 Mt =10.769 04X"/2 +5.129 78
(2 =0.905 76) (2 =0.914 57)
N N =R liragli =N
(5 PMB-MVLs JR2 259 it e Wk 454 ) 45 5 mL
M > > S > = = ey = X T g2z sp
WSIMBN 2 WAL B 1 BT A8 (BB AT e 2.5.1 BRI AR R W BE I e R

Mw =14 000) N, & T 8% 30 mL B8R #h 2% vh i)
(PBS,pH 7. 4) B/ i, 737 CF 100 ¢ « min ™' 4
ZEpiE, 43 nfE 0.5.1.2 4 812 .24 48 72 96 h I HUk:
1.0 mL, FFAMI A AR 8 e B A ot AT 4 4% 3
B3) o 5350 E 25 sf 1] eSS H PMB. 1) &5 5, DA
ZVEE 2N 100% 2y 5, T RERRUE , 26 Bk
HEZE I, R FHILA T R X PMB-MVLs JR 2R A1 PMB
VEWRAE pH 7. 4 S50 TR T A TS 2T

45 LI 5, PMB 5 7E PBS(pH 7. 4) B/
Firp T 8 h I EEACR ik ¢ 4. PMB-MVLs JE B 7E
PBS tiF 2 12,24 .72 h 4> BB L2 15% ,55% .
65% 82% ,7E 72 h B AR 56 4, H LR BEAL
N RWHEAGGZBREN. BRBEGME T B#UG
5003 5, PMB-MVLs JE & F1 PMB U 25 7E pH
7.4 B B A5 G — GO sl

100 4

so- 7

60

—— PMB

—=— PMB-MVLs
40

Cumulative PMB release/%

20

Y T T T 1
0 20 40 60 80

5 PMB 7 5 PMB-MVLs 38 & i £ pH 7.4 B 3/ i o
AR &, n=3,x%s
Fig. 5 In vitro release profiles of free PMB and PMB-MVLs in

pH 7. 4 release medium. n=3,x £

2.5 RSMIUE E B R

el LB TSB ¥ 1A 3% 57 5 R 5] 14 55 5 58, Xf H:
HEAT 120 C i JEZIRKHIE T 4 CRMF T ifr. 1
TC Az BER AR KIH B (E. coli ) FVER 2 Al 00 147
(P. aeruginosa) HIE M BEZE 1 x 10°F1 4 x 10° CFU -
mL~", Hot, LB fE R E. coli W) }E3%3E, TSB 1E K
P. aeruginosa 35354,

T E 2527 2025 45 3 H 55 60 B4 6

PR R 0 e AU 0 T v (minimum -
hibitory concentration, MIC) , 435l [ 96 FLA I
A 100 pL B3R RS 10 B W, #4545 PMB ¥
PMB-MVLs 435|112 28 K /9 LB 1 TSB #7585 b
iR 100 L 3 B A £ fL b 3 B BT IR
FLCAUINEE 75 BRI R ) F s 0 BRAL (s 77 4
RO 0 O 9K 1 25 1 MVILs ), 4% 96 fL ik & T
37 ClHEIRA P E 24 ho EREF T T EUWEA
AP AR AL TR i, BRI 4 o AR AL T 5 2 ik
FERIAIZZ YN MIC, Ry 1 3 — 2D B AR TV
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Fig. 6 Study on the MIC of PMB and PMB-MVLS at different concentration
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<6 PMB-MVLs 75 i} L 3h 4 B
Tab. 6 The result of hemolytic experiment of PMB-MVLs

Tube number

Item

1 2 3 4 5 6 7
2% RBC suspension/mL 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Normal saline/mL 2.0 2.1 2.2 2.3 2.4 2.5 0
Purified water/mL 0 0 0 0 0 0 2.5
PMB-MVLs/mL 0.5 0.4 0.3 0.2 0.1 0 0
0Oh - - - - - - + +
lh - - - - - - + +
3h - - - - - - + +

T - — JCIR L LA T UL, ERFROCEB I + + - 2RI R L6, IR LA AR

Note: — — No hemolysis: All red blood cells sink, and the supernatant is colorless and clear; + + — Complete hemolysis: The solution appears clear red with no residual red

blood cells at the bottom of the tube.

Hemolysis/%

Tube number
G5 1 ~7 X 6 Pk g S RICLL .
Numbers 1 =7 correspond to the test tube numbers in Tab. 6.
B 10 F [ K Z PMB-MVLs 3 ofn % 009 22 B (A) K24
A EMEER(B) n=3,x+s
Fig. 10 PMB-MVLs at different concentrations( A) and hemol-

ysis percentage determination resulis(B). n=3,x £s
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