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Abstract Objective: To establish a method for determining the molecular weight and molecular weight distribu-
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tion of Poly( Lactide-co-Glycolide Acid) (PLGA) using Size Exclusion Chromatography-Refractive Index-Multian-
gle Laser Light Scattering ( SEC-RI-MALLS) and Size Exclusion Chromatography-Refractive Index ( SEC-RID) ,
and to compare the results obtained from these two methods. Methods: For SEC-RI-MALLS, tetrahydrofuran was
used as the mobile phase, Shodex GPC KF-803L was employed as the chromatographic column with a flow rate of 1
mL « min "', column temperature at 30 °C , and an injection volume of 100 pL. For SEC-RID, tetrahydrofuran was
also used as the mobile phase, Agilent PLgel 5 pwm MIXD-D was used as the chromatographic column with a flow
rate of 1 mL - min "', column temperature at 30 °C, differential detector temperature at 35 °C, and an injection
volume of 20 L. The molecular weight and molecular weight distribution were calculated using Agilent’s GPC soft-
ware. The newly established methods were validated methodologically, and the molecular weight and molecular
weight distribution of 13 batches of samples were determined. Results: The precision, accuracy, stability, and re-
peatability tests for SEC-RI-MALLS showed RSD values of 1.35% , 1.58% , 1.53% , and 1.26% , respectively.
The SEC-RID method exhibited good linearity (r* =0.999 9) , with RSD values for precision, accuracy, stability,
and repeatability tests (n=6) of 2.05% , 1.62% , 1.30% , and 2.97% ,

SEC-RI-MALLS were lower than those from SEC-RID, and the molecular weight distribution coefficient was smal-

respectively. The results obtained from

er, but the results from the paired T-test performed with the value measured by SEC-RID method and the value
measured by SEC-RI-MALLS method multiplied a conversion coefficient of 1.5 showed no significant difference
between the two methods. Conclusion: Both methods are stable and reliable, and can be used for the determina-
tion of PLGA molecular weight and molecular weight distribution based on the specific situations.
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Fig.2  Chromatogram of polystyrene standard
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Tab.1 Results of methodology study Tab.2 Results of molecular mass and polydispersity
Object MALLS RID Detector  Sample name Mn Mw Polydispersity
precision/% (n =6) 1.35 2.05 RID A1(7525) 6110 14359 2.35
accuracy/% (n =6) 1.58 1.62 A2(7525) 7300 14 645 2.01
stability/% (n =8) 1.53 1.30 B1(5050) 6462 14481 2.24
repeatability/% (n =6) 1.26 2.97 Css) 22212 5339 5 40
€2(5050) 7880 20 863 2.65
RID ¥ #a i 214 RSD 4 2.97% D1(7525) 6 038 14 344 2.38
3.5 FHX R S AT S B A E E1(5050) 7530 16436 213
B 6 AT KM 13 dib PLGA FESL 4% 2.2 I F 7 E2(7525) 17546 40214 2.29
A BB P 2. 1 30U A i pUERS SR el L
DT XA BT AT, 13 A HEURE By T a2
SCSHIR 0 F R Mo T 4541040 TR M Al DU e s 2
E6(8515) 26404 62 685 2.37
X o oA R RS W 2, AE5EHY) SEC- FI(7525) 14117 29954 > 12
RID 35 K W0 25 R, & ¥y A X oy F B & AE MALLS  A1(7525) 6107 9 808 1. 606
14 344 ~63 443 Da [X [u], % ¥ M Xt 7> 7 ot & A€ A2(7525) 6273 9 498 1.514
6 038 ~26 404 DalX [A], FH X 43 F i & 43 17 7 50 7E BI(5050) 6528 9 807 1. 502
1.89 ~2.65 Z[i], SEC-RI-MALLS % () 45 I 28 5, C1(7525) 20160 35980 1.784
AR F BT 7E 9 498 ~ 48 930 Da X [H], £ 2(5050) 8636 14570 1. 687
X4 F R 7E 6 107 ~29 940 Da [X[a], 1%} 4> F D1(7525) 6148 9492 1. 544
R AE 2507 1. 502 ~ 1. 967, ¥4k F PLGA5050 E1(5050) 12 320 21 120 1.716
PR AFDOT 73 I s AH X BEAIG, T PLGASSLS (1) AH X 43 E2(7525) 15750 24230 1.539
TR, X 5 O & i i w51 PLGA A XT E3(7525) 6610 9 988 L5
S Ty B A OG5 RN 43 Bt o0 A RECR /NS E4(7525) 11410 17770 .558
& ] TG BB 0 7 DG 2R, HEIN O 22 55 40 7= T 20AH K E5(8515) 29940 46820 1.364
3.6 ME LR E6(8515) 24880 48930 1.967
FI(7525) 10140 16 880 1. 665

¥ SEC-RI-MALLS 7 5 SEC-RID #:3 52 45 S 40
B, MESRIT¥ 27 8%, WE 5A Fix,
SEC-RID 7 75 2| () 48 X A1 XF 43 7 it & A 8 F
SEC-MALLSEAS 2] (1) £ X6 AH X 43 F o e 5 Ko
& 5B Jir 7, SEC-RID 32 52 (1) AH X 43 F 3 o 43 A7

4 SEC-MALLS 38 9% , 13 #LKE 5% Bl SEC-RID 3
AT 53 A0 R B R T 2, R F SEC-MALLS 230 1%
(1535 ZBNT 2,
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