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Abstract

Biological magnesium alloys have bright application prospects in bone repair and cardiovascular
scaffolds due to their excellent comprehensive mechanical properties, biodegradable absorbabil-
ity and good biocompatibility. However, at present, biological magnesium alloys still have the short-
comings of poor corrosion resistance and too fast degradation rate in physiological body fluids. In
this paper, the common methods and preparation processes for improving the corrosion resis-
tance of magnesium alloys at home and abroad as well as the specific research progress were re-
viewed, the existing problems in each research direction were summarized, and the development
direction of magnesium alloys in the biomedical field was further prospected.
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1. 518

BEH BT BOR AR R, AR MR FU 2 32 0T . BB AR Z FR BLE T N B,
ZW WRIT . BEAE SR S S T B LD REAIATRH L], AR R EE 5 N AT R Ay AR
HONE S AR 2 0 B St Jm A RE, B TEH R AT FRE SNRHE YA R Y R W) % s 5
TrHE AN RS 55 5T MRISRIEAR, MR RBEINUMVERELF . Uik (8 B AN B AN KL, (ERERLA B i
VEREZE (X BR TG AN RE, NGEEE B 5T AREF: DASSIHT T2 B SO B 4 A 2 P AR A4 O AL
Ik BEANTR S P vk REAL AT BB B 5 & SRR & R FIARL, (HAE NI R, @A AR T
TR AT A B A DA vt 5 P A 02 34 ol 14 77 2 P R AN AR 7 45 i R BELAS: FLAE 2 W I 7 gl 1 4 300 2 P 21
INE T B E R .

B LB a SRR R 0772 R RE DL R A A A A AR RT AR R e AE AR I R A AR
RN AR E B APRAR B, SRR LS AR B B ML, B A b,
BAR A A LR AN IR E, BT DU B SRR B 0 0 S (S8, A RN ) B RS, AR T 1
HHALAEE[B]. Mok, BT RMRANRBLFRME TR, S5 MASMERSE, A8 T NMEPLEER
KRG E . B L G G RIHIF R A BT, 52 N phifn B % — 52 O mT B At g s HLBR A Bt
SR T EE N, W R R HE A A [4]. SRR, AR [5] [6], BEAEEtEd e, 1E
RS R R R, EAEEANRASBE R Z AT O R A D R e B, Rk AR E
ROV SCEEAE T, RIS R 27 20 R 0 v B B TR P A5 IR U i AL A IE SN & . BRI, B & BfEE
BRIA I e B R T A e PR S oh S T R T, SRS e R RE, I KHAE N R
52 FII PR 22 R 2L,

AICE LR R AR B A N AR AR BRSSP K JE Tk P RE A Rt A, IR R PN A UM S B
S EMERNSRINESH & TZ, OFRISIEAEEAR. e, BB, SmRA R
TR BT IR ST RS DL

2. FRE ML

T SR A B T B SR — A Bl 2 T BUAE < A R AR 3 P R R T S
PEBT TR, T2 ORI R ORI, AT KRB R M S e LS Pk o Il s etfis . VR — A%
HLL AT SS

2.1 WEEIRE

AR AR EEGR R e B AL B AL S R NS &R R AR I P A S R T, SR
BT SERCPR A TN, EREARES G AN AT R % T
AZ80 B e i T IREEAL I, AL IR IR s A7 L& SRR T A B T 219 mV, R P
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MBI T 95.7%. FFHR[S]K AR IR A AL EE T 2% ZK60 E54 & BT S 1R st A F AN
PR, 1930 7 — 2 DABERR 20 B E RO A A, SRI0 45 IR BN, 1 Ca-P VIR 48 h, FA
AEFE 3 h 5 G A BB Tl LA R AL B AR S 1.6 V IR S RIE-1.3 V, A RGE TS 1 ik
PERE . ZEINAE[9])55 NI AZOLD BEA it AT L A I A AL R i) 2% T BREE FE AL BTl SEat 4t SR HTESE 48 h
I, ARER AL HT EUR 2 L AZ91D [T AR AR T — 1%, X3 T 1.0 mliem?, $24E T R 4F A i ik
PERE. Amy L Rudd [10]7F WE43 #6644 Ce MR EbL FI2 b FR1S 2% T34 (LIS, 7E pH 4y 8.5 TR
ZEE R REAT T 2 A B A R R O g5 R RN, AHRRRE S LA FH-1.82 V IER B T-1.38 V,
T A0 A 3 AR U DU LA R i (0 S S BT 3 o A B A R R A B A R A B B e I o, (R A
GWAATEE N2 5 e, ez KA R e rtRe, FECLN A2,

2.2. FBE - BEOE

TR - BSR4 B — 5 LR R ZRCRHRE & S5 R IR, 550 i se e B SR T, B 1 7
TE R AECR = A R BT G, TR EIAE R RIS ZE . EA[11% N AR Rl T8
B ATCY)EEER A A IS — B IR, L H A 2R 4 TAIE B OO S A R 2 B S R A e
$ Al 5 (1) s R N 5.55 mg/em?day [41KF] 0.52 mg/em?/day, B EAK TR AR R b AL R ) 3.81
mg/cm?/day. XIBRFE[12]55 N\ R —BEkfl 4 7 AZ91 B:4 4 MgFe O, I, X HLin 65 frh o A 3R AT
THIRERAN MR 7 B s MgFe O, IR ) Th FEL IR 25 FE A 2.203 x 107° Alem?, [ B FLAE I Ay
—0.773 V, H5EMML, HEMEBEREEREKT LA PR, mEBEMEAIER T 690 mV, L
PR E] T BB S . IR - BRIE S HAL ML, TR - BURIEH AR RUE, B T ER A
JERN 1o TR TG o, P ahalifE s . EE AN PRR AT D S — B nl 3 12 .
ERE R R A R, TR, SO AR, BAHUER SIS G .

2.3. BEEFEAIAE

HLAL 22T R BRI R A EHESN I FE R T, AR B Z DR B IR R 7% . R
T (13155 N R FH A = PTRAAE AZ31B S5 &R MHI % T HA RS, BALEER AL R R, A3
Je HARRE 1S 2 7 B R J ek B s, LR A fH-2.36 V IERSH] T-1.60 V, i T A I 2 AR iR
K1) 5.64 x 10°° Alem 2 BEKE] T 4.92 x 1078 Alem ™2, FEMAMJE Ik e B4R H . Tk 14155 AR H ik
SUURETE AZ3L B A IR R M PURHI % T —FLL Ca-P NEAKIIAMIRIZ, HAb 22 Ml it g SR 2&
RIEVUAIRZ G HEE A AZ31 BEG &R B4 & . UUAT 0.5 h JE IR iCRE R il s 2% FE
1.40 x 10°° Alem?, BB 4 3L 8.89 x 107° Alem 2 ML T 41 6 1%, Ui 1. 2 A1 4 h i FER FELIR 25
By 1.21 x 10°, 3.01 x 10°A11.76 x 10°° Alem?, WS &IAARRK 1 MER L L, BESEET
AZ31 BEE G TE o 38 A 2 TR ) % R AR A B S R 2 T LA 240 50 11 R R SE R 8 R ) A
¥, R TR B AR R M o (H HAk 2 TRR ] R 1 A2 ) ) s RS A (R RE A7 A 4 5 LA B4 A 45 61
TIIIAE, SREERAR, U2 5 FEAS BRI 2 PR 4 B R 56 vl

3. Al

Hil, Bea e BRI T A —Leuh g, Handl & aim . BOREB M- A5 45,
HEB R SEARE BN, S5aRe88mmERE, k& FEENMAIZR. THaRy, Masitm
JHEES AR T Zn, Nd, Gd, Mn AJ S TH8 & e (TR thrt, PR aT et i B I B 1 el ) BLBR T
M. &ef B iR e SMW AN RR RS 8 MRSk, 4. R
SRR, IR & < B AL AR RE R U705 BUICEE[15]58 AAME AZ31 BR &< isn Zn & o,
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FLTR FE3 o S N R RS, ELAE Zn S 2% IA R T B/NEME, U Zn S &M TR EeE
EE R, X [16]IEE Gd BIIIAAE Mg-Zn-Zr &4 A 80, H2 Gd &84 1%,
JEhYERE A N-1.42 V, B &SRS 1715 K Nd JCRIMAE] AZ31 844, midik
AR AN R, BRAICBE A 4 IR P B ok, ORI 17 G 8 e 1 i o Jo 1HEAS [18] 45 AWt 98 R i 7E Mg-Zn
HBEFIMANEESR 0.2%M Mn JCEES, BEHIH] Fe AN R AT R A REZMT, RO et & 4
g JE§ ek o S A S VIR SRS ST R thE RS, AR T HAESMET SN KE R E, BE548
BN GRTE NP AT REAIE RN, B S0 R AR S RILBR AR I AR A 5
4. EEMH

SAEMEHREARE 75 R AT &, 2R LA FEM B AR, YRR R H AN
B, NI ] 4575 B — 20 B R} o 2588055 N (19188 A oA AR TE B & SR T )% 1 2R E A
BHRE: sk Re s B R TEE S RONE M PR NN — 52 & Na-F J5 TR IS &Mk, 7T LR &R
Ei bk fE, oo g R AL T AR R 95 mV B 170 mV £ 45 . 24 NaF &84 0 I il B it %5 1% 4 2.670
x 107° Alem™, i NaF 4 3.40 g/L J& il L 2 B N Bl 5.314 x 1077 Alem 2. ZEE2%E A [20]K
TRV 71201 46 & & CaO kLAY Mg-2Zn-0.55r/0.1Ca0 E &1k, Hrh¥Rin CaO & &N 0.1%
68 ik R B SRR, JE PR 1699 mV, MIELT-4l Mg fE il ffi—1719 mV 53] T HIE R, BT
DUIX PRI B GR R mT 2R I H A R (0 B Tl v R o 5k 2 33746 N [21 R FH PHAR S AL AR B b v E i i T
—MH A E S BE)Z MgO/PCL/IZnO, AL 545 R BRI Mg 8 i 254 0.206 mm/a,
MgO/PCL/ZnO ¥ i # 9 0.0000936 mm/a, H7E[E—LE %4 T, M#kEE Mg HA8-1.6 V B
MgO/PCL/ZnO HAL AT LLAEI-0.8 V. UEHH 11 E & 12 7] LATE— 2 45 1F T 1458 Mg (19T J5 Tl

5. RAGREREMMHE
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Figure 1. Mechanism of hydroxyapatite coating on magnesium alloy by microwave liquid phase synthesis
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Figure 2. Biomagnesium alloy screws and bone plates
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