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Research on Drug Releasing Test of Meropenem Bone Cement in vitro*
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ABSTRACT OBJECTIVE: To investigate the release characteristic of meropenem hone cement in witro, so as to
provide reference for clinical application. METHODS: Meropenem was added into bone cement with a mould to make
bone cement implant containing meropenem 10% ( W/ W) and immersed in a modified simulated body fluid at 37 C. The
sampling time points were set by isometric leaching method, the concentration of leaching solution was measured by ultra
performance liquid chromatography-tandem mass spectrometry to observe the release pattern of meropenem bone cement
implant. RESULTS: The peak value of drug-release of meropenem bone cement grain occurred at 2 h, followed by
gradual decrease of drug-releasing rate, and the cumulative releasing amount at 19 h had reached 92.37% of the overall
releasing amount, the cumulative releasing rate reached 6.00% at 24 d. The in vitro release characteristic fitted the
Weibull equation mold (r = 0.915 1). CONCLUSIONS: The meropenem bone cement have delayed release
characteristics, which mainly concentrates on the first 72 h, with little release in the later period. The result of this study
can provide a reference for the clinical application of meropenem in the treatment of bone infections.

KEYWORDS Meropenem; Bone cement; in vitro release

R R T T 114 e B PR B 2 — TR WIREER K, #lka TEP HR 0.5 g,30~70 min 5, £ %

4 5 B P AE R A Y SRR R A R AR R TO L 1 R Al 2
LRI AT IR IE ) DRI R R B R Y
B2 49. 2% B L BB 5 1R, HE)F TR AT 3 07 19 4 gt
AR R A B B B FFEe . P28 1 B- PN Tk B e
R Y A B RN T 98 5 B A1 B A HH R A IR 54.29% Fil
31. 43% , _FRANE G i B 2P A R UM > 70%

A I U UK R B8 45 A A B R 2 Rbg 2 -l i
(No. XKXX201804)
# B EAT 50, BFFET7 1 WG R 24 27 i R B 23R 0T E-

mail ; maolu@ vip. 163. com

PEBERBTZS I S8 2021 £E55 21 55 5 )

B ma B vR B  FC M 25V FE 1Y 20% , 4 0.4~5.74 ne/g, 42l
80 min J7 , AL LT IR B 26 B B g ) A AL v K
PSR PIVREE | A W] R RIEHURS G AR I . PR, I A
SR LB F R A BRI, T B B R R T UG
TEOMHEAYTRCT S ARSI RAS R BT RO g, H
RO AW, it , AW HEA T 56 2 5 g K 8 1 1k
SMBERTIFTE , WA FORE O , il PRI P2 2%
1 ##
L1 {38

Quattro PremierXE I = & VOB AT 5 35 AN (36 [E Waters 2%

Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No.5 - 563 -



A]) ; Acquity UPLC HIAB = O A S (3 Waters A F] ) 5
HL I 25 B AL R ( 36 [ Waters 23 F] ) ; Masslynx 4. 1 %3z 4b 3
ARG (FE Waters 25 7)) ; 32 [ Milli-Q Advantage A10 KR 4f
I (FEE B B PA T .
1.2 #Ha5iKFH

TS 9L % B ma (R il 257 LA W), b i S5 Dy 18 245 0
5 H20030331, 4277415 4 19003301) 5 26 % B g st IR & (h E
B2 R B 5T B, L5 130506-201403) 5 35 B 15 e -d6
XiF BE S (& K Toronto Research Chemicals 23 ], #tt 5 4 10-
TMH-26-2) ; ‘& 7K J& PALACOS ®
radiopaque bone cement) ( Heraeus Medical GmbH 23 &), it 54
89452023-01) ; 24 & BUBLAE (48 M R AL RHE R R A A,
#5554 190512; pH 7.4 ~ 7.5; H A 5 Na® 142 mmol/L, K*
5.0 mmol/L, Mg 1.5 mmol/L, Ca® 2.5 mmol/L, CI” 103
mmol/L,HCO; 10 mmol/L,H,P0O; 1 mmol/L,S0% 0.5 mmol/L;
GEMIN 4-F2 SRR LR TR s R O Sl a5 i 5 /K Dy
gk, AW SRR (KE 10 mm, N 3 mm,
Al o
2 Fik
2.1 EERE R ETERORN X
2011 FRUES B AR VR A R B AR IE B B R AR AE
TR Sl KR B ARATAE £ TR T VR E ) 1 mg/ml, 6% i pg-d6
Xof B it PR YR BT vk B2 A 40 pg/ml,,
2.1.2 ZRMECRFH L AR RS 5 R s AR
R 950 Wl B F 1.5 ml BLOE TP R B INA S RS i mif s
T 50 pl, A8 PRSI IR AT 46 LU AR B, 43 31 G i BT £ e
4 50.25.12.5.6.25 3. 13.1.56.0. 78 & 0. 39 wg/ml HIFRHE
MLk, Bas A 80K B0 A it 25 TR, TE A T A R
1.85.5.55 } 16. 67 pg/ml BIMR B 3 D BFEFE M, HEA
K751 2 BESCHR ™, 7E 0. 39~50 wg/ml INERPEC R BT, 26
PERA TN Y=0.223 1 X-0.007 8,/ =0.999 4, Rk
SCIAE M 1. 885.5. 656 K 16.967 , ¥JfE S A& YL I, H &l F1
H PRI 22 35 < 10% , 1% | o B 3 A it ok B2 1 ISR 2 >
85%,
2.2 RSMNERIRIE
2.2.1 EPHEME/KRBHHE. T 100 HZRENEA X
B EEE 10% (W/W) E7KIE W8t 1 26 2 S p F R
R LT A R P G 1 /K R oK B TRk TR SR IR A, I ACE K
VEARBEL R B L B, 2 5 HE AR B 4R L v i i B Ry
10 mm A2 HN 3 mm A B H: 7 95 0 B mE E K R 254, FF R 40
BER ) B R AP BGR B A KR B0 T, FAr 0T R E 2
FER B .
2.2.2 RIMBEGE: . THA T R AN E.LE T IA
BERMARR 1 ml, BB T 37 CHEEM T, RASER R0
SRR HONAE , A8 SCHR AR 8 R 4 Bk ) 25 4390 F 5 min,
0.5.1.2.8.19.32.,50,72.98 128 . 165,200,242 288 338 392 ,
455.512 J% 578 h MRk e 2 A B B TR 1 1 ml AR

MV ( Medium viscosity,

- 564 - Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No. 5

PRI, Z 005 093 R TR, B T80 CARFERRI,
3 £R

H 36 B 55w K PR 2441 - 3 ST (86. 16+8.76) mg
(n=3) , PYRTEM I EN(7.83£0.80) mg, ¥R
[ 2 WLIE 1, BN 25 4 SR BORE Bsf |) i 42 DL 181 2, A5
24 d BIHBEE R 6. 00% , B 25U (E HHIAE 2 h, Z 5 BE 2
RBWREAR, 19 h BITBCE A B R E Y 92.37%,72 h 7]
VRS SRR 1Y 98. 70% , B 25 MR B AU G L3R 1,
IRINBE AT Weibull 7772 ,r=0.915 1,

1.4+

1.2 4

1.0 4
4;0‘8-

%O,G-

® 0.4+
0.2

04

(=] — 0w OO AN
— o N~ N

i [8)/h
B 1 ZYREsg-atE ek

Fig 1 Drug release-time curve
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Fig 2 Cumulative release-time curve of meropenem

bone cement
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