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Study on the Relationship among the PLGA Copolymers Concentration and the Structure, Release and
Degradation of Microspheres

LUO Yu-yan', CHENG Xiao-lan',GUO Zhe-fei',ZHONG Chen’,ZHANG Yong-ming'(1.The Third Affiliated Hos-
pital of Sun Yat-sen University, Guangzhou 510630, China;2.College of Pharmaceutical Sciences, Sun Yat-sen
University, Guangzhou 510006, China)

ABSTRACT OBIJECTIVE: To study the relationship among PLGA copolymers concentration and the structure, release and degra-
dation of microspheres. METHODS: With bovine serum albumin (BSA) as model drug; W/O/W solvent evaporation method was
conducted to prepare BSA-PLGA microspheres with the PLGA concentration of 10% , 15% and 20% ; encapsulation efficiency,
drug-loading amount and particle size were used to investigate the effect of PLGA concentration on microspheres property; SEM
was used to observe the external and internal forms of 3 microspheres and within 40 d degradation; The fluorescent protein the albu-
min-fluorescein isothiocyanate conjugate was taken as model drug instead of BSA to prepare PLGA microspheres, and confocal la-
ser scanning microscope was utilized to observe the fluorescent protein distribution within the microsphere skeleton. BCA was used
to study the in vitro release; mercury porosimeter was used to study the changes of the pore size, porosity and surface porosity of
microspheres prepared with 20% PLGA within 28 d degradation; gel permeation chromatography was used to detect the molecular
mass and its degradation model fit of microspheres prepared with 10% and 20% PLGA within 28 d degradation. RESULTS: Com-
pared with the microspheres prepared with 10% and 15% PLGA, microspheres prepared with 20% PLGA had the highest encapsu-
lation efficiency [(81.96 + 1.84) %] and particle size [(139.50 = 0.21) um], lowest drug-loading amount [(7.28 +0.45) %], surface
porosity [(32.35+1.98)%], pore size [(12.43 £ 0.14) um] and release burst rate, which released more slowly within 40 d and had
largest surface porosity after degradation; the degradation followed pseudo-first order kinetics (=0.065 3). CONCLUSIONS:
Within the range of the investigation, with the increasing of PLGA concentration, the microspheres have closer structure and more
stable release. The degradation is easier to form a hollow structure.

KEYWORDS Microspheres; PLGA copolymers; Concentration; Structure; Release
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HPBS, F 37 CERE/KIEIRS . 75 F 0.15.30 .40 d B H 25
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Tab 1 Effects of PLGA concentration on the property of
BSA-PLGA microspheres (X +s,n=3)

PLGAIKEE(n/V),%  BEE,%  Bfhm%  PERRpm RELEEC FHE pn
10 6750£072 10664056 50964188  5265+668  749+0.23
15 79574314 884070 TI0HLTT 30024149 376+0.087
20 $196+184  728+045 139501021  3235+198  243+0.14

Cc
1 AREREPLGA Fl&RIREISNN W EBR S R A5

Aa~Ac.10% ;Ba~Bc.15% ;Ca~Cc.20%

Fig 1 Distribution of external and internal forms and confo-
cal laser drugs of microspheres prepared with differ-
ent concentrations of PLGA

Aa-Ac.10% ;Ba-Bc.15% ;Ca-Cc.20%
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Fig 2 Release curve of microspheres prepared with different
concentrations of PLGA

BSA-PLGA TR ) Bl B A2, 40 d 1 BRURE AR 298
35%,
3.3 MEKBEMES

PLGA ¥4 10% . 15% .20% 1] BSA-PLGA fER 4 40
d ANl BB E DL IR 3(A LB .C.D) , NI 414 e
F R LA 3(ab.c.d) .

HH &l 3 7%, PLGA VR JE K 10% (1) BSA-PLGA flBk 7 A%
fifE it S BUISBRIE | SR BRI T , 2R A A = LI s B 15 d U
TUER R THI T 4R AR AR , FLIR S 05 30 d )5, BRIE ARG AN AL,
ST () FLIR B A8 K, PR AT A A LIRS D, B R i/
FFLIR 540 dJ , ek AT 3 B 2 A F LR AN 24 B, (R (A 75
PRIFELT R BLYHE , PR RFLIR T 46 &l A iR R FLIR
N AT SR A7 HE K i 4l /N FL I . PLGA ¥R B2 8 15% 1)
BSA-PLGA flBER7E I 30 d 1) B A b 38— B, bR ik 2 1
Wi S AR LRSS, BBk 1A AN K N ERBIE A TERT 15 d Joi ARk
H AR 30 d 5 R A TR HIALIR , AR5 MRS, 40 d JE
TRERFR T T4 3 BU LR, 17 NS D5 T, ISR 15 Kkl [
R ) B FLIRFFIE B A, 40 d 5 Ak P30 b A & 11934 58
LI, PLGA ¥ 20% 1Y) BSA-PLGA TERFF S 40 d 5 | &
PRAA 5 s 254 o
34 MEEIEFILERTLHMNE

AR WERAE R AR 2 00, N E 2 B — e flo
FARALY, FLAR A 7E 220 nm 25, FEA% 7 d S IOk AGFLAR
O3 A LTI AR AL AR FLBRRAT e, U8 B S BR 2= 1 T 4R T2
BHT LI 5 B 14 dJE WO i FLBR R ok — 8, HeALAe 4y
A7 TE LRI 2 25 360 nm; P& 28 d )5 ik i F- 3441
FE—H N2 600 nm 2o Ay o AR IATFL R 2R Bl ER R A i 1] 9
FEK TN . PLGA YR K 20% 1) BSA-PLGA 8BRS [
i R]S LA FLBRSE R IEFL PR AR fh I3 2, R fife R0 fufek
LR A EILE 4,

35 WIEKMEETIET PLGA D FEMTH

10% .209% PLGA Fr il i BR 19 Bee i 20 3 k- B[] iy 4 AL
K5, — ln[Mwm/Mf(m]-Hﬂ' 5] il 28 L1 6, — ln[Mv(l)/Mv(o)]gJ%'rgi*y\
BRI 3,

B 5 B on , [ R BT 15 d, PLGA ¥y 10% 1Y
BSA-PLGA R i) 43+ i i AL A T PLGA R B2 20 9% 1)
BSA-PLGA {3k ; 15 d J5 PLGA ¥ &}y 20% ) BSA-PLGA 1%
FREEMRASHL ., LRl )48 K r2 B TOR -P 1Y PLGA LI — 2K
T 2 A%, PLGA Y 2l 20 % 11 BSA-PLGA TBR7E 40 d 1 [
it JE JU P A A R A o R RS B T PLGA ¥k B2 4 10% 1) BSA-
PLGA 3k,

4 g

HEZE 5 2015 4R 26 4555 71



c-15d c-30d

3 AERE PLGA Fl & B RERTERERR RSN L ARSI ZE4L
A.a:10%;B.b:15%;C.c:20%
Fig 3 Changes of external and internal forms of microspheres prepared with different concentrations of PLGA during degrada-
tion
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Tab 2 Changes of pore size, porosity and surface porosity
of microspheres prepared with different concentra-
tions of PLGA in different time(n=3)

FEfienti, d TR, am LI, % WAL, %
0 21 54.8413 3351198
7 217 74.096 8 33131450

14 360 76.548 4 3741363
28 598 79.762 7 39.9614.75
5
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Fig 4 Distribution of pore size of microspheres at different
degradation stages
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Fig 5 Quality-time curve of molecular degradation of micro-
spheres prepared with 10% and 20% PLGA
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Tab 3 Results of fitting of —In[M,, /M, ]-t of microspheres
prepared with 10% and 20% PLGA

PLGAYEFE , % Jitk ki ¢
10 In(My(0/My0)=0.055 7-0.24 00557 095
2 ~In(M, /M, 0)=0.065 3t-0.315 0.0653 091
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Establishment of Near-infrared Rapid Quantitative Model for Adenosine Triphosphate Disodium Injection
by Partial Least Squares

HAN Ying',ZENG Wen-shan',ZHOU Yuan-hua', WANG Wen-jia', LAI Yan-qing’[1.Guangzhou Institute for Drug
Control, Guangzhou 510160, China;2.Brook(Beijing) Science and Technology Co., Ltd., Beijing 100081, Chi-
naj

ABSTRACT OBJECTIVE: To establish the rapid quantitative model for Adenosine triphosphate disodium (ATP-2Na) injection
that can be used for on-site rapid screening and monitoring of drug quality. METHODS: 73 batches of ATP-2Na injection were col-
lected from 16 manufacturers to collect their near-infrared (NIR) spectroscopy; the universal quantitative model was established
through combing spectral information with content data with chemometrics partial least square (PLS), and then the methodology
validation was conducted. RESULTS: According to cluster analysis, all samples were divided into type I and type Il , and homoge-
neous sample quantitative model of 2 groups were established separately. The root mean square error of cross validation (RM-
SECV) of model ( I ) and model (Il ) were 1.73% and 1.55% , respectively; the correlation coefficient of model ( I ) and model
(II') were 0.951 2 and 0.943 1, respectively. According to the paired t-test, there were no statistically significant differences be-
tween predicted and measured values in 18 batches and 14 batches of samples in the model validation test. CONCLUSIONS: The
model can predict the content of ATP-2Na in ATP-2Na injection from different manufacturers fast and accurately, predict those un-
qualified samples and achieve the purpose of on-site monitoring and rapid determination of sample content.
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