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Study status in the penetration of antimicrobials into bone tissue
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Abstract; Bone — related infections represent a significant challenge in
orthopedic practice, and the penetration efficacy of antimicrobials into
bone tissue serves as a critical determinant of therapeutic outcomes. This
review systematically summarizes the bone penetration characteristics of
clinically used antimicrobial agents. Current evidence indicates that most
B — lactam antibiotics demonstrate bone penetration rates ranging from
10% to 50% , while fluoroquinolones exhibit higher penetration at
30% -100% .
between 10% and 40%. Notably, clindamycin, linezolid and rifampicin

Vancomycin and teicoplanin display penetration rates

achieve penetration rates exceeding 30%. Multiple factors influence drug
penetration characteristics, including anatomical bone site variations,
local blood perfusion status, patients’ pathophysiological conditions, as
well as administration routes and dosage regimens.

Key words : antimicrobial agents; bone; infection; penetration

BRI, A3 P ] A e N TS (BTl [l 2
1B EHEAR S, — BB R — KO . Hom e = 2%, 1677 14 1)
K HG R KA, 45 BT A A B OB 25 . 7E %
QR i BT ARSESNRT BT Bty B, A B RPURA 25 W)
[ RERA YT B M S 2 — ol T LS URR IR 11 A
Hay FEREFE 2SI AL B TR 25 (T 1, 3 e A A 2H 2 P 1Y
BIERE ST, RIBT R 259 22 ML R 2R 00 A B AU IR B A R0R 7k L
MIREST o ARSCXH U 259 00 B HZ0B BYESEAT I 90 5045, LA
il R AR TT PR A R R SR S
1 REREHNESEENERER

PURZGIRB BN S B AW A B UIARG . AR i i



12358

v T R 25 PR gk R

FHalE 16 2025458 H (KA 438 1)

AL R TCHLY L R 4 B, Fe 29 70% SR TeHLL 47,
FEDLFR I KA (BRI IERES ) B XAETE; 75
A 30% AP, FE T BRI B 8 R
FAIRESME . PR, 5 45 Bl 8 JE i I A 5 AT 38 e S il
P25l REE 7 T8 8 2 B A8, e B A2 ik 3|
BRI o B AR A L4 M 1 SO R AT 0l
FE S EE 2 25, R i 22 )2 A R HE S (Y
A G 5 s TS DA B A AR A 12 AR S 1
HEBRG B, Hot /NG IR] Bt e 5 o R 3 5 1 B 40
A8 ) X FREEAG AR 25 R AL T O = R i i
I . BT FRRIE2E 5, 45 K 2RO B 25 e A
FE H B S T B AT R R A

Hok, 25w AL v B, G 4 i IR PR
AR 2 P BOR B 3 4 A R R e
SN HAEFSHALN TN BEE ™4 —EFm,
A O, o BN IR PR AR
I E N | A S PR S IROESE
Bl A Wy e, DTG N 25 1) Wk B, SR T B 4 4
T AL I ot A 1, 3 6 PR 0T 25 4098 i P 1) 5
M A R AT RE 5SS T HA LD . BRib =z 4h, 25
PRt 25 5 i) B P | TR AL I 45 9 5K T 4 AR
AN | G 28 0 T B0 e D A AR A R RE A J5 (]
FEAE FH A5 6 Jmy F I 1 A0 i, PR Bl P 1) el 2 2 S 3R
SYHUB 25 ) R R R AR T S s m Y G
W, A e RS 2R & A K&k
AL E P 25 S E A A AR, [ AR
U 23 FE 5 LU 093 B R TR PRIT AL
PR I

5 PR OGRS AR ST AP B 2
Wi B 25 1 RN 20 J A1 5 45 A% B % 1R (deoxyribonucleic
acid, DNA) 2 sl A4 P IS, 3 Fh 45 0 AN e HIR AR 1 32
RPE RGBT, 18 23 AR R A i ARl % 1 | R
T 7 25 W B A 0B 8, ORI YT B I I — K
5, SRR BRI
2 HEAY
2.1 BEHEX
2.1.1 PMEFEK/ Th 4

MR, BT S PO MR s 7 28 R 24 B A AU 8 7
P ZFR L LURRIE o 75 FT X 0T B 5% Jih 47k B AR B8 3
BIWEFE T, AR BT 25 7 Bk 500 mg B 2594 Ak O IR )
R R/ I BB 430 R 0. 26 F 0. 16, A
B2 SR T IR . WEISMEIER 2%
T 2525 B3R (total hip arthroplasty, THA ) B4
ARAT YR E KA TR 2. 2 g BT B PG AR/ e b 4R (10: 1)

Je BB T 2 e B ] 2 Y ARRI 5 24 R R I/ I
A3 31 0. 40 F10.20, 25 b, B S5 76 b HN 547 4
MR BB R HITE 15% ~40% F120% Fitq o
2.1.2 URBIAAM/fEMELE

— TS R AE AR BTSRRI 4. 5 g DRV
R/ At LA (8 1) Ji5 , WR % G AP A Al mse E24 46 A 15/ 1.
LAY BR 0. 15 F10. 13, FL AT Fn & = 8] i 24
IR BEE S . W THA B, R4
TR 3. 375 g WRHL VY AR/ fih s EL3H (8 1) i ik i
Jei , WRL VY ARAE B 5T B R0 R T B 0 B/ I L (R R
0.23 A1 0. 18, fl Mk EL4H Sy 0. 26 F1 0. 22 ; 2444 #uK
4.5 g WRHLPH AR/ il mk ELIH (8: 1) ik v I , WR i P
ARTE R 5B RN R 5B () B/ 1% ELAE R 0..30 F1100. 20,
flunde LI 0. 30, B2 RA B B im AR T
BB T g b WR VAR RN e L (95 3B
RAYRLE15% ~30% F110% ~30%
2.2 LWEEXR
2.2.1 SLramdgk

TE— Ui L THA 8% 4 B 567 B # R (total knee
arthroplasty, TKA ) 35 & £ 5T H , ARHT B R K
B 2 g kAR B SCT RIESC T I B/ I FUAE 4)
J147°0.20 F1 0. 10, #i 5T BB TR, X —22
S i 5O T I R AR B S AR e
POLK 2 1y BF 58 b, A A 8 0 Wk o
10 mg « kg ™" A3k F0L B AR, B/ 10035 L AE AT 3 0. 15,
251 AR BB B R R 10% ~20%
2.2.2 STMKE

LEIGH 21 A HR 1 17 A [l 4 245 390 8 015 42 4
ALK SE B B MR R, 7E THA B35, R4
B WLAITE ST 0. 75 g H bk 1.5 g Sk famkag,
AH IV B B/ L3 LB R 0. 14 F100. 23, 3= B i ik 25
25535 B0 T LT 53T, L2 2 1 Bl 45 24 77 5 1Y)
ST N TR A O e S B o NI e R 1
R, AR ER KT 1.5 g kMIKFEf5,1.2.3.4 h
A/ L3 FE A 43 51 R 0. 30 .0. 54 .0.55.0. 38, &
B R BURE I ] A e 5 b Sk ko i R
BIBRIE 15% ~55% , P4 18 W 45 25 18 12 I
XTI AR T
2.2.3 iR

AHAE T A KA R, kA A B R A
W, W] aE A G A B AL A B R . AETREE RN TR
W, 45T KB IR 2 g gd WRIKET S PN TR K
JEE B/ IS FUAEL 5 3R 0. 24 0. 08, #4515 T
WAL T R BT o A ST [ 2 RS



Chin J Clin Pharmacol

2359

Vol. 41 No. 16 August 2025 ( Serial No. 438)

SLHPECRTT 8 h 257 THA R L fhin 1 g #f ki
JG B/ M LA T 0. 15 ~0.20 A", 2 |k, 5k
TP B RLE 10% —20% Fo47
2.2.4  HfnE

TE THA F1 TKA & 58, RG4S Tk A
WE 1 g FRIkE T, ARG T 6.12 h P34 51 WL i 55
500 mg, B/ ML LAETE 0.29 247, #5 Q15 B B AL
FREET S X T Rk ot £ BN R, RATA T
KA BE 2 g o8 h Ik, G O0E/ 0 EAE A
0.25 ) £5 b, kAU nE 8 B RAE 25% ~30% ,
B A A B, IE R AT BB R X
B
2.2.5 S ranhs

TE THA SB35 (858, AR A 25 7 B R Sk fa i i
PRIy 1 TR SO YNDIRE N i = @ (1 A 2R 7 b 3 |
F73.5mg L7 67.7 mg - L™ f172.9 mg + L™ #H
I/ I AR A 5k 1. 06 0. 87, 25 W1 FE AR it B Fil i
BRI AR B B L 1 RSk,
KA 7 B B R AT 80% L I, i E & T
Sk R BP9, (HH g B B R R D, i
e B 2 TR IE .

R1 W B - WBMEPUR 25415 A 208 B

2.3 BEEHE
2.3.1 E=FEFE

FERFAR B WA W FE b, AR TS U kA
TP ER 0.5 g Jm, B L 2 Wy e e J32 nl 3k [m) 199 1.
WEHERY 50% 2 o ol ot B LSBT R, FE AR
BERHED B 1 g o8 h FIIKIR T, B/ 1L 3% LB AE
0.30 724, 4 b, P BRI H B BRI
30% ~50% |

PLESH UL B - INBEREE PR 25 1 BB i 5,
HILELE 10% ~50% 5B MR B A Wk 1072,
2.4 [EIEERZE
2.4.1 HWEHE

TEF BT AR B W5 b, AT B U DK T
400 mg NV AL, B BUE B/ K U(EAE 0.5 ~2 h,
13 ~20 h (A~ I [ B 43 5124 0. 67 (5. 10, #3 iT &F
0.77 4. 40, BEIS [AIHERS , B # o 2R PN 1 B 0 e J3E i
BT PR o S AME LM B Y
WFIE R ARETHRFR IV E 500 mg ¢12 h, Je 5 v JE
— sp[E) B2k T 1 FH (area under curve, AUC) /M1 AUC
FLAE R 0. 63 . L5 b SRS B AR T B B AR ] ik
3 60% LI L, g Tk M 2R 5 AL

Table 1 Bone tissue penetration data of commonly used B — Lactam antibiotics

Sampling Cancellous Bone  Cortical Bone Average bone Plasma/ Serum
Antibiotic time concentration Concentration concentration concentration Bone —to - plasma/serum ratio
(min) (mg - kg™") (mg - kg™") (mg - kg™) (mg - L™
Penicillins
Maxillary bone ;
Amoxicillin™ 0-150 0.28 -3.46 1.24 -13.92 Maxillary bone: 0.26
moxierim N Mandibular bone ; 1.03 -8.82 Mandibular bone: 0. 16
0.11-1.89
Amoxicillin/Clavulanic . . X .
e 0 -300 41.8 33.3 - Amoxicillin; 0.40 Clavulanic acid; 0.20
acl
Piperacillin/Tazobactam 30 -240'"° - - 9.0 and 1.2 14.0-309.0 and 2. 8 =34.0  Piperacillin; 0. 15 Tazobactam: 0. 13
Piperacillin ( Cancellous/Cortical bone) ; 0.23/0. 18
-60"" 21.3 and 3. 18.7 and 2. - .5-164 and 9.4 -15.2
30-60 3and3.8 8.7 and 2.3 98.5 and 9 3 Tazobactam ( Cancellous/Cortical bone) : 0.26/0. 22
Piperacillin ( Cancellous/Cortical bone) : 0. 30/0. 20
e 18.9 and 2. 15.1 and 2. - .5and 7.
87 8.9 and 2.0 and 2.0 68.5 and 7.8 Tazobactam ( Cancellous/Cortical bone) : 0. 30/0. 30
Cephalosporins
Cefazolin 30 -100""" - - 22.4 170.3 0.13
151 - - 7.7 53 0.145
Cefuroxime 120 - 130" - - 2.4 16.6 0.14
<30 - - 25.2 104.0 0.23
60 -240" - - 3.8-15.5 10.0-52.2 0.30-0.55
30.8 9.6
Ceftriaxone 90 —480""7 . o - 128.4 Cancellous bone :0. 24 Cortical bone: 0. 08
(mg-L7)  (mg-L7)
15.2-20.9
10 30" - - ) 103.7 - 153.7 0.11-0.17
(mg-L7)
Ceftazidi Hip: 0 -50 13.1-14.8 36.7-63.7 0.21-0.38
clandime Knee; 0-30"" 12.4-20.5 45.9-80.5 0.14 -0.45
Ischemic bone ; X
- - - 4,64 —7. 081 22.04 Ischemic bone: 0. 25
5 73.5 67.7
CefepimeUJ 90 . . - 72.9 Cancellous bone; 1. 06 Cortical bone; 0. 87
(mg-L7) (mg-L7)
Carbapenems
Meropenem 30 -60" - - 1.4-4.0 6.0-11.2 -
Tschemic bone ;
- - - 29.25 -

4.72 -8.57™"
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FIAEF 3 b J5 WA s/ T B EL (AR5 0. 41, @& F
R R R 0. 2017 0 FE AR R B U Tk HE T A A 7
600 mg 5, &% g4 F1 AR B 4L i 19 i/ 1M 3 0y HAE N
0.52 F10. 35, P A 48 7 76 B e 5 R B e i 2 41
BRI RIFMBENE, HAERREHA N4 Y B
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Table 2 Bone tissue penetration data of commonly used fluoroquinolones, glycopeptides, and other antimicrobial agents

Cancellous bone  Cortical bone Average bone Plasma/Serum
Sampling time
Antibiotic ) concentration concentration Concentration Concentration Bone - to — plasma/serum ratio
W e gk (mg ke ) (mg - 1)
Fluoroquinolones
L . 5 0.224 -14.6 0.176 -5.98 .
Ciprofloxacin 30 - 1200 . o - - Cancellous bone: 0.77 4.4 Cortical bone: 0.67 5. 1
(mg-L)  (mg L)
60 -780"*" - 1.07 - - -
Levofloxacin 721%) 7.4 3.9 - 7.5 Cancellous bone: 1.0 Cortical bone: 0.5
120" 3.15 2.44 - 5.92 Cancellous bone; 0. 54 Cortical bone: 0.42
90" 6.6 2.8 - 8.6 Cancellous bone; 0. 77 Cortical bone: 0. 33
Moxifloxacin 120! 1.62 1.17 - 3.02 Cancellous bone; 0. 54 Cortical bone: 0. 34
8] 1.81-1.89 1.43 -1.56 . L
120 - 240 . o - 3.45-3.73 Cancellous bone ;0. 50 —0. 52 Cortical bone; 0.42 —0. 44
(mg - L) (mg - L7)
120 and 840" 2.97(mg -+ L") 2.54(mg- L") 6.26 Cancellous bone: 0.48 Cortical bone: 0.40
Glycopeptides
Vancomyein 100 —215™ - - 1.94-37.0(mg - L™) 9.30 -86.6 Average bone: 0. 41 Cancellous bone: 0. 44
Cortical bone: 0.36
0-185"" 2.3 1. 14 - 22.1 Cancellous bone: 0. 13 Cortical bone: 0. 07
Teicoplanin Systemic: 6 —90" - - Systemic; 1.3 -2.5 Systemic; 7.3 -9.3 -
Regional ; 17 =101 B - - Regional; 7.5 -12.7 Regional: 3.5 -14.7 -
20-190"" 7.9 7.1 - 14.7 -81.3 -
Others
Linezolid 150" - - Dis?ased bone: 2. 13 (mg - L"?, 8.23 Diseased bone: 0.49 Nondiseased bhone: 0.26
Nondiseased bone: 1.0l (mg - L")
10 -30"" - - 6.3-9. 1(mg - L") 14.3-19.2 0. 47 -0. 60
Clindamycin [ - - 2.63 7.33 0.40
120" 3.77 3.87 - 8.51 Cancellous bone; 0. 45 Cortical bone: 0. 44
Daptomycin 43817 - - 3.3 39.3 0.14
0-960"" - - 4.7(mg - L") 72.9 16 h:1.08 24 h:1.17
Rifampicin 180! 1.2 2.9 - 7.8 Cancellous bone: 0. 41 Cortical bone: 0. 20
115 - 32514 - - U;:;':Zggdb:::“ ’3.3524 UI“n‘ ;;T:;gdbi’:;‘“ ’7.9425 Uninfected bone; 0.35 Infected bone; 0. 52
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