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Research on the Application of Polylactic Acid Materials
in the Medical Field

WANG Li—juan,ZHOU Fan,CAO Sha-sha

(Baoji Vocational and Technical College,Baoji Shaanxi 721014,China)

Abstract: The development of hygiene and health care depends on the continuous,rapid and steady development of
advanced medical science and technology and medical materials.With the development of medical science and
technology in China, polylactic acid (PLA)breaks through the limitations of traditional medical materials in its ap-
plication frame,mode and type by virtue of its environmental protection advantages,it has been widely spread and
applied in various fields of medicine in our country,and has achieved more substantial results.This paper starts
with the study of two common methods of synthesis of polylactic acid materials, direct polycondensation method of
lactic acid and lactic acid catalysis method,the application of polylactic acid (PLA ) material in medical field was re-
viewed from the aspects of fracture internal fixation material,ophthalmic implant material tissue engineering scaf-
fold material,drug controlled release material,etc.,it is hoped that this will greatly promote the sustainable,stable
and healthy development of China’s medical service.
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Fig.1 Direct condensation polymerization of lactic acid
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Fig.2 ring-opening polymerization method of lactide
2 EFSERIEZER

2.1 BIFAEEME

20 2 70 4EAK, 2 ERHIF AR T fh 221806 1T
MR WUV DA AT P T A AT R 2 R R
B, R SR FURRISAA R 1 A BRET AR T R
AR ITAL , UL R LRI RS T SR K
B2 PP . B, T2 YRR %
JEBARK LUBCRFLRAE ™ T 2RI, A/
REFLIRPRE LU A0 R B J e, 75 R A B 275
SN FH R oK BE T TR SR B T N T E RO 2R . (B
J&, KT RILMIH BHEE IR BRI Ty B
FEIFAMEIE . 20 T2 8OARAR, BHIF AR HEE%T
VEE W RS8R R B, A e FLIR (PLLA) 1
WiE A B2 LA R FLIR (PDLLA) Z2f&, JFHAES
oG BT BTN EEM R L, JF T3 2R
Mo UL, AR ZEHESR FURRAE A 1 3 A T R A ek mT
B oA R BT rRCR . ()2, JREERFIEN, 72
JERFLR (PLLA) JRZigeg ez h, i
ROV IAE . SNHHERFLIR (PDLLA) {50 BAy 34
AR RSAE , SN RS BT iR

BT A E AR E A REAS B B W N s
W 1 A O i AL A AR, BOR R S
PE RN EERCPERRRFIE . ARGt ETIN I E A R —
e NS . R A S ISP N E RS
NEBE AR R INET . B SR BURA 03 22 5

I]
CH; O HC _C CHy O
cat Lo cat Y O et | [ .y
CH;—CH—COOH ———»—{-0—CH—C: o \O—CH—C
n N /n

007




A
ADMIESION 4 EREX

PE, BVEANEEN . BREE St s AL GE i 4 o4 [
BRIV B AR B BRI R], X5 B AR RES
BORTE B RN PR IE SR A A i A A, (HIEI &
WSR3 S5 ) BN, ) o3 AT A, BHLIE R A
FEL e B %, R 5 30 B TR A D i 25
a5, PG, ARG a3 A S AR T FE B8 e S
Ua@amE) #TIRFAR, BulFEERE, KK
T A R

BTN E ARHMRFIE 2R DL R LR AR 2
FEOEXT AT B0, R R T HAT L R A AE Y AH
Mk, BERSAA RIS B T Y H TR E AT R IR R
io ¥ R AORWE R B 3T 4 85 MR T 5 BN
L BASTERFRN AR R . M8
PrnEEMEL, LIRS/ 326 BE RN Y
HRARKIEE, [FI, TR b R FLRR AR RS BT
DY E S AR RN, AT R e (] 8 Ry
DI E AR, BE R ZIRFA,
ot BB A, K T I E AR THERR
e, RFLMA BERETE B 7 28 B B BE 3R Th A5 DL AL
A

B, RILMRISAORHA R R BT 1 e AR T
SRR, RN S R B i B bR s,
RACK R FLRIAEL, WS R HABA 514 S0
FRAIE, ARXELL R B A K AR R SRR B 2 4
o BILBRZAIRE B R TG N R AN HE 1
., ARel R B R IIN SRR . Ak, RAL
PRSI W A PN 0 R i R S48, RSB e
JEWg . MEAEASUERER G, VA EaRE
YHETRAERN, S5 R R,
2.2 ERFEHENH R

PRI R 7 1 BRI R, 7E TR
IBIT TR = R AMERE . ARG MR 7% FRIA 9T
IR, BRI DB TR A A AR RS RS T
AT e REAR ISR REAG M 2 1) A AR 2 A
2, B, A RERN SR A A YL R
VIR, AH TR0 7% B8 RIS AL . SRR
BT A B A PR e A A IR 2 M RE S 1 A2 A1
DR JEE 35 7% HR BRI R AR, oK, AL G B e b
BHEB G R LB HE R R, RFLRRISAR %
JE S 1.20~1.30kg/L, 4 M K5 B IV: 0.2~8dL/g, Al
10 = 7 = W S T S D VA 93 a1 T (S 7 )
40~60MPa 1 4%~10% . Zid Bl=% 5256 1 R Ge ik &

008

MRI/ESE

it

M, RILE B SRl 3000~4000MPa, 25 i
B4 100~150MPa, X B 77 2= P g B Ak v T e s
T RILR AR A B A e s Rl . AW
I, TEIRBREBREIG RS, RALIRATRL AT LRt
BARMF AR MR NS, BA TR MBI
FEME o AREAE R A ) B B 2 B B [R) 5 5 e R
b B k3 3 B T R I AH DG SE B R B, 7 5%,
10%, 20%M PDLLA R Zc g S8 S b S IR N R AT A
F At R, pr SRFLIR AT R E I 22 e S D R R
WERAE -, FEROMREZI ST TP A L R 2 e /%
PERIZESRFRAE . H4b, dbmtRKeEsE = EBeiRE .Ox)
HiR R R R A VIR i M B 2 X R ZLRR ek (ADR-
PLA-MS)  Xof He MR S 55 11 384 5 P 5 2 A 40 D) R 22 1)
BiG e SE g, LI g R, —RPEEAR 10g
BT 25 1 A P e i P SR LR TR RS A Rl /D 32 5 |
L R B O 5 1) A

WAL, BRI BHE R IRBHE AT I
H, daetefr B . FHOGIR . MBS EIRBRE
I, FLAERRBR i FHEA P R AT .
23 HALATREIZEMR

PEBEE TR E 2 TS FAR B 2f R s i e
K, BIRMBMENHL TR R 5452
B GG ARy, WARRREA R S —
RS N B 55 . TR 2 TH kR
gy, HATRRE 0k “aiG ik R “aid:
WHMEMAR” U “ZRAIRR". B "SRR
TR WM B S IESh Al E A IR IR R . Y
A, “RAWR” BRALTREZ hRZRE, H8T
I (scaffold for tissue engineering ) , I8 1R
ZUTRRT, SHAIEA K5k 5 5= S HE A ™= ) =
Y FLEE R AN 2R

WRPELH TR AR, N T ARRHL T
FEIPRL, AR R A AR 2 P TE i
fE, BRI T LI RS Bl 4 T A2 S bR
B RERR TR . BRI ARE SR = i F e
YERTEMERS S, MAToE 4 nl DLt B Rk R AR A
PRI TBE, A A0 B 4T Y 2 L 4R A 1 B2 7 b
B, e SAZUGRAMLE G, IFRTMALDIRN,
AR HERICE % . AkscHe . HEE R AE KR E
BT, SRR YIE B B B TS I RE R 4L 4L 8%
B [FEy, HATMHEAFLESALE R PR . 53
B T AT I 28506 e A P 2 20 TR S B PRIV FH



2.4 ZHYERRENTRY

B YRR R TR AW R S ©
PP TIRECNRE, I 25k B REAE R AR T A IE 7
A s QAL RIRRCIRE, (25 Y RN 1k ik 5]
YT HAREROL; Oyt @RERIVEG; G
JifE, BT HRE R OEIEFHET, BA*
YR ENE.

PP RERT R 25 MR A 3 1) B G
MR B H 2N E RN R SRR 2 A
T RIRBUARRN G AR, RIRVERAR— e AL
FERE TCHURPRL . W AR, T v A 3
ZHAPURL . TR SRR AR
AR E AR R AR I

PRI PRI 24 1) LA E 8B A — i I ]
WM PR R, SCBlEy Rk, T LAk
WA I P PR EE R IR T I e i BRI B, R
AN E , WG R e I 25 R, AR
T IO RV, 38 A5 R 25 AR T e
BN, 2R 25 5 B D R GE
AREAR S BLEAR IR, 25RO R AR S AR
ERCRAS . ARR AT AT AW = o TR R CR3L
FRATRL) BBl o AR 25 siA s, r A
VIR o 1 PERER 70 B E AR NIZ AR, HILRY)
SR R R R BN S . I, R
i P 25 MR R A W R = 0 TR Z TP 2
ol 22 (B PO A5, I A o) A O A v 01 A
FRYAEZIRAE , Wl 2 A A B 25 i S5 9 1O
J1AE/NN, EMTSE B2 Y R E R R . A, Rl
AR RILIR- I CTRILRY) (PLGA)  HOR Y&
(IR FINEEEe YIS L7/ SR NIV E i ICIPN L)
R . AR LA R I — AR, AT Lod i e
W) 5 BRI HE CRILR Y 255 07 X 25
ARECSR, RBLR . FRERIRITRECR .

FICRT WL, SRFLRRATRLRA A WA A A A
T, WA WD BERS T A2 0T AN S A SRAE SIS 14 )0
FESR, RILRR R AR BENS A A — 5 PR
[P, HA R Al R A e RS ) o
PEE.

PEBEF I T B AR T . B PRI K1Y
ANWEEAE s SR FLIRAT R A FIWETE , Al T

MRBESEIL

x| 2
ERRX |5 ADMESION

AT B B 7 AARLISE FHHE 2R R L K2 e PR L FH R, 52 1
DISees 5 5 a3 [ B r S EOK-F o [\, 7EH
JE BTSRRI SR SRR A A Wy e i
P, I T BB A3 I, %
BRIMBREMILEE . ST, MRIAME
RERS S A IR MM R B T A LSS & o A2 RERS IR
JEERFLMRIEMA R AL 3T 4 [ E #1RE . IR A RS
B S TRESCZRRL . 29BN RIS L

S 30k

[1] %, IR, F845, F RIURG AEHR Ak
B AR S IAR[J] AL T #7 AL A, 2010(11) : 35-38.
[2] i3k, R KA, THR, F RIS > L LA S
AT A4 7= 3R ,2014(03) :41-45.

B3] At F RILMA LT oM ETAR TR P L
)] &4 B A A5 16 RAT 5, 2011(02) :33-35.

[4] 4% A 4 T G A AR SUBR 69 BF 50 i R[] AL 5
A2 R 4,2010(07): 118-119+113.

[S] BRI A, EAh, PR 5, IR A AR SLER T SOKCR B
ARETHERHRABIAT G EAZR]).TEE
S 4197,2017(08) :44-48 .

[6] #4 5B 7T RO A B A4 7 ARVR B I 89 16 R 7 3k
WAL[T). 2 B E 5 ,2014(09) : 716-718.

[7] Furdova Alena,Sramka Miron,Thurzo Andrej,et al.
Early experiences of planning stereotactic radiosurgery
using 3D printed models of eyes with uveal melanomas
[J].Clinical Ophthalmology,2017:267-271.

[8] Fernandes Jodo S,Reis Rui L,Pires Ricardo A.Wet-
spun poly—L— (lactic acid) —borosilicate bioactive glass
scaffolds for guided bone regeneration|J].Materials Sci-
ence and Engineering: C,2017: 252-259.

[9] Oduk Yasin,Zhu Wugiang,Kannappan Ramaswamy,et
al. VEGF nanoparticles repair the heart after myocardial
infarction[J].AJP—Heart and Circulatory Physiology,2018,
314,(2):H278-H284.

[10] MR, 3K F , 54k, 5. Ak BR) 2 RS
A R BHL R AT R LRI 2 SRR () ] P B B IR 2
%% %,2017(09):1194-1197.

[11] X5y 2h, TK3& , TR PR SR AT E £
6 3G M R AR R ()] F B %R IRA A,
2004(06) : 477-4380.

009




