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Study on the degradation rate and pH change of PLGA membrane
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Abstract Medical polymer PLGA is biocompatible, biodegradation, mechanical characteristic and biostability, and
the degradation time can be adjust by controlling the number of monomer. In this paper, PLGA membranes have
different composition ratio by L/D type was prepared by phase transition method. And the PLGA membrane in
phosphate buffered saline(PBS) at the different test temperatures for different periods of time to examined for change
in mass and measured the pH of degradation media. Measurement of Tg and surface structure was performed using
a DSC and Stereoscopic microscope. As the molecular weighter increase, hydrolysis rate was decrease in geometrical
progression. According to the composition ratio by L/D type, degradation rate and the change of pH are large.
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PLGA xRl s A4S FAs7] Hstdd
PLGA 9] HAF2 153,000 ~ 560,0000]H, L/D €} 2]

FAu) Thet 2k

Poly(lactide-co-glycolide) (PLA8SGALS, inherent
viscosity = 1.0dl/g, M,, = 363,000, purac, holland),
Poly(lactide-co-glycolide) ~ (PLASSGA15,
viscosity = 1.8dl/g, M, = 221,000, purac, holland),
Poly(D, (P(D,L)A85GAIS,
inherent viscosity = 3.1dl/g, M, = 560,000, purac,

holland), Poly((D, L)lactide-co-glycolide (PLAS0GAS5O0,
= 153,000, purac,

inherent

L)lactide-co-glycolide

inherent viscosity = 1.0dl/g, A,
holland).
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Fig. 1. pH value change of solution during the
degradation at 37C.
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Fig. 2. pH value change of solution
during the degradation at 60C.
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pH value change of solution during the
degradation of PLA85GA15(Mw=221000)
membrane.
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Fig. 4. pH value change of solution during the
degradation  of PLA85GA15(Mw=363000)

membrane.
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pH value change of solution during the
degradation of P(D,L)GA(85:15)
membrane.
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Fig. 7. The degradation ratio during the
degradation of P(D,L)GA(85:15) membrane.

AR g AAshE AoE AlrHTh
3.2 Hidg|ele| MEHHS S
Fig. 72 P(D,L)GA(85:15) ®Hg[219] 37T, 45T,

) HEFle]

50°C, 60°ColA Ea7]7bel] wh2 A sigolty, 18
oA Hio|, a2 37T Weyele] A% ws}
= W3AIE 120day 714 A 9] itk 1eu 45T el A=
48day7HA] 2 W3} glohrt 343 242, 80day
o]l A FAEE vrolHrh 50T e 11 ~
34dayell AWt} o)W F o] F ATkl 3] A
vl 9ok 60TColE 2% 24
5] Wslato] 22day ©]F 7| it
I ik

Fig. 82 P(D, L)GA(50:50) Wl E.#1¢] 37C, 45T,
60TColA 3717kl wE Agwishgolrt. 1A

= uke} 2o] 37T ol M= 80dayF-E] Aol =7 W
= Ao ® Yehal Utk 45T 4= 8~18dayol 2
Hago] AEs] 2A vERie™ 60 CAAE A9
H5E 10day7HA A=k F438] 7haste A0 e

-

Fig. 6°ﬂ »}E}»y_ WA o

5 gole] pHe} A

W7 dde AddAE 9}:3. A o]
¥ |

) mlO

¥l
lo
o
S

N
o BN
5
s
&

I
off Mz o

P

:?L_',

b
il
[

Jur)

2,

ol
ol
N

o
]
i
o
= |o
ol
H 5
S
2

S
rir
N

6407

Degradation ratio

Time(day)

Fig. 8. The degradation ratio during the degradation
of P(D,L)GA(50:50) membrane.
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Fig. 9. Arrhenius plot for the rate of
degradation as a function of time.
Activation energy(Ea) of
P(D,L)GA(85:15), P(D,L)GA(50:50),
PLASSGAI5(Mw=221000)
membrane.



A& =R A6d A9E, 2015

O:4day
O:11day

Heat FlowEndo Down(mW)
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Fig. 10. DSC thermograms obtained after 4 days
and lldays immersion in buffer pH 7.4 of
P(D,L)GA(85:15) membrane at 50C.
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Fig. 12. The morphological change of the porous
side on the PLA85SGA15(Mw=221000)
membrane observed by Stereoscopic
microscope at 60C.
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