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Effects of Molecular Weight of Blocks on in vitro Degradation and Drug Release
Perfomance of PLGA-mPEG Microparticle
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Abstract: The degradation and drug release profiles of poly (dl-lactide-co-glycolic acid) — methoxypoly
(ethyleneglycol) (PLGA-mPEG) microparticles were investigated by altering the molecular weights (M,,) of
both PLGA and mPEG chains through in vitro test. Higher encapsulation efficiency was achieved with higher
PLGA molecular weight but lower mPEG molecular weight. The degradation of microparticles depends on the
properties of polymer and the penetrating rate of water. The incorporation of hydrophilic mPEG chains acting as
a surface modifier of hydrophobic PLGA network could enhance the permeation of water into the center of
microparticles, and increase the polymer hydrolysis rate as well as drug release rate. But as the increase of
mPEG molecular weight, both polymer hydrolysis rate and drug release rate of the PLGA-mPEG microparticles
will be reduced. However, the incorporation of hydrophilic mPEG chains plasticizes the PLGA polymer,
promotes the mechanical intensity of the microparticles and maintains the shape of PLGA-mPEG microparticles
during the whole degradation, which reduce the risk of severe drug release caused by microparticle collapse
during degradation.
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PLGA-mPEG (PLGA, M, = 50k/80k/84k/110k, LA:GA=75:25()% /K tt); mPEG, M,, =3k/5k)FIPLGA(M,,
=80K)(LLIZRTF i A5 i AL R AT B A 7)), MTXIAE FE AL = 2 AT R A\l ). mPEG(M,, =3k/Sk)briE i
(Alfa Aesar, US). A LMbrtE il (M, =1k~70k, Fluka, US). G H B e 25l LAk b o rat.
2.2 TEKEHIE

KA I AR 4 k. BRI T BERERAM R T e & SV beih, % — e 24itt
FEBIBEAMTX, Fe50RAT o KR AR AL — & 808 T 3 0 31— 2 R B2 I PVAZK IS W AT 7Lk, 2 )5
THEBFET, FERANEFA~S ho LSRRGS ER, Z8RKPESR =R, P H B REOT 2> £230
SOWE MR TR FEA T UGS, 8 T R o b I TE AR o TR VAU 0, T T IR AT
2.3 fHEKMERAYRAE

L FRI0 mgdk 2k, se Wi i, PR HPBSZ T #(0.1mol-L™', pH=7.4)
Mo R 3 606 FER I e v I 2 B2, 4 BT CTE SR 1) 60, 85 %2 (Encapsulation efficiency, EE):

EE =AD/DT

HP ADAWIRP LR )& &, DT B2 5,

WK FREL— 52 528 (R B T — 2 EPBSZEIP(0.1 mol- L™, pH=7.4), &Hhu&lI, Frei
o WK =Tk /AR .

TR PR 2 T T AR AE R T o 4948 S 482(SEM,  JSM 7401F, JEOL Ltd., Japan)W%<; fERMF 14
AR FH 8 25 6 U R 1 (Malvern Mastersizer 2000, Worcestershire, UK)Wl3E .
24 TREKIRSMNERISEIE

PRANB IS I A TR K R % A (HZS21, WA JRIEARI) AT, #3100 rmin™', #J%37°C. K560 mg
HAMTXHIHERE TPBSZEMK(0.1 mol-L™', pH = 7.4), EWHRE, FFHbFeBBeg2 . KB
(6010 AT WA FETE, 2 dEAe B A ) BURE rhMTX I & 2, el BRSOt 2 . MTXAS
K305 nm, WEEAE2.5~50.0 pg- LG N B A RAFLebt, M2 2 %80-=0. 9999, B - mPEG A %
SCER[10TH T i
2.5 BREYTFHMEMS FERN

K 15 15 (10 52 TS WD T 39X o P R M, DA DU SRR, o 22 47 6 AR I 4
(RID-10A, Shimadzu, Japan), FIEYFRAREK L.
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’ N = Table 1 Effects of molecular weight of blocks
BRI, W1, PHE R Etfees of movcular weight
FiL[n]FEPLGAZr T HEIE N W 3  Sample M, (PLGA)  My(mPEG) d[L’?]gfl Mean /S‘flfnisn ff/
N, {H3mPEGZ)r T-HE /N, A 50k none 0.191 46£10 66.4323.32
o - i B 50k 3k 0.203 48420 76.1242.45
EFALE R, A R FAL L 3 4 1 C 81k 3k 0319 53:12 82.6543.37
X i . D 81k sk 0.337 53221 78.8142.86
ARG EEEOR, WIS R AR E 84k 3Kk 0323 58416 81.331.35
F 110k 3k 0.527 78429 85.24+3.98
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Table 2 Linear fitting of In(M(f) / Myo)-t in Fig.1

M,, (mPEG) Fdegr ”
5k 0.0190 0.94
3k 0.0253 0.92
0k 0.0072 0.90
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Bl 1 AFEB mPEG 70 T = R In(Mu(f) / Myo)
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Fig.1 Dependence of In(M(t) / My) on degradation
time with different mPEG chain lengths

Dot: experimental. Line: regressed
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Fig.3 SEM photographsx1000 of PLGA-mPEG microparticles at different incubation times in PBS (pH 7.4, 0.1 mol-L™") at 37°C. a,b and ¢

show images of PLGA microparticles before incubation, after 2 weeks incubation and after 6 weeks incubation, respectively. d, e and f show

images of PLGA-mPEG microparticles before incubation, after 2 weeks incubation and after 6 weeks incubation, respectively.

3.2.2 PLGAZI FHIKI5W %3 E 4P 0L Mot SRS ER
¥R X mPEGZ) T & 43k, W PLGAR) 731 5 ik Table 3 Linear fitting of In(M,,(f) / M.,)-t in Fig.4
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on degradation time for microparticle Fig.5  mPEG liberation from PLGA-mPEG
with different PLGA chain lengths microparticles with different PLGA chain

Dot: experimental. Line: regressed lengths, as a function of incubation time
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Fig.7 In vitro release profile of MTX-loaded
PLGA-mPEG microparticles with different mPEG

Fig.6 In vitro release profile of MTX-loaded
PLGA-mPEG microparticles with different PLGA
chain lengths, when incubated in PBS solution
(pH7.4, 0.1 mol-.L™") at 37°C

chain lengths,when incubated in PBS solution
(pH7.4, 0.1 mol-.L™") at 37°C
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