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with Different Lactide:Glycolide (L:G) Ratios
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Abstract

Results and Discussion
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Background: Poly(lactide-co-glycolide) (PLGA) is a biodegradable and The tested solvents displayed a range of dissolution profiles. Figure 1 150 L V=44.229In(x) - 60.557 - . R*=0.25
biocompatible polymer widely used in medical applications. Previous shows semi-solvent effects of ketone solvents grouped together based on < 100 + . —4 5 ; R2 = 0.9403
studies have identified a series of semi-solvents which exhibit conditional the number of carbons in the ketone. The same data for esters are shown In Eﬂ 130 £ es  y=5.4031In(x) + 116.83
PLGA solubility depending on the lactide:glycolide (L:G) ratio [1]. Certain Figure 2. n 80 —~Caprolactone © - o .., R2 = 0.7137
patterns of solvents which exhibit this property have emerged including the S -5.. 110 + :j y =41.696In(x) - 59.992
tendency for esters and ketones to exhibit this property. Since many solvent properties are not consistently reported in the E 60 - Butyl acetate £ R? =0.988

literature, the properties of each solvent were calculated according to its 2 P 90 T
Purpose: The purpose of this study Is to examine the effect of solvent structure using a computer program (ACD) [2]. g 40 + - bropy g 20 &
isomeric structures on the PLGA solubility. g oropionate S - * Ester (7 carbon)

Table 1 shows examples of structures and calculated molar volume for 6- & 20 ¢ 5 50 L . 29:0"96(7 C;"b°")
Methodology: PLGAs of varying L:G ratios were tested for dissolution in  carbon ketones of different isomer configurations. These predicted 2 E Ksetirn(e (%azaf;gn)
selected solvents and their isomers. The molecular weights of the PLGAs properties were compared to the semi-solvent solubility results quantified 0 . | | 30
was characterized by gel permeation chromatography and ranged from  as PLGA (La%) necessary to obtain 10 mg/ml solubility (40% of 25 mg/mL) w0oos0 e (La§/f’) 0 100 110 i
approximately 60 kDa to 90 kDa. The L:G ratios of the PLGAs tested varied  with linear extrapolation across the two closest data points that fall above 10—t
from 50:50 to 100:0 and were confirmed by nuclear magnetic resonance  and below 40% dissolution used to estimate the La% for 10 mg/mL 40 60 80 100 120
prior to use. A sample of each PLGA (100 mg) was incubated in 4 mL of  solubility cross-over point. Solvents which dissolved all PLGAs were set as 120 7-Carbon Esters PLGA (La%) to dissolve >10 mg/ml

each solvent with 100 RPM orbital agitation at 30°C overnight. The solvent
was decanted and the remaining polymer was dried to a constant mass at
50-60°C under deep vacuum. Molar volumes were determined for each
solvent using ACD/ChemSketch 2015 Pack 2 software.

Results: We observed that increasing length of the ketones or esters caused

50 La% and those which could not dissolve any PLGA were set as 100 La%.
The correlation for each parameter to solubility was determined using
Microsoft Excel. A positive correlation was noted for molar volume for all
solvent types, but the correlation was weak 7-carbon solvents (Figure 3).
These correlations are based on data available and inclusion of other
Isomers, notably cyclic 7-carbon semi-solvents.
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Figure 3. Relationship of the solvent molar volume to La%-dependent
dissolution of PLGAs.

the solubility of PLGA to become more lactide-dependent for the solvents, «Isobutyl
requiring higher lactide content within the PLGA to dissolve. Analysis of A T 6-Carbon Ketones ol 40 T propionate CO I CI usion
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' n 800 + . 0 L , , , , , , their lactide content (La%), but more thorough understanding is necessary
. . . 3 : pentanone 40 50 60 70 80 90 100 110 to identify different PLGAs used in various formulations.
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affecting PLGA dissolution. These results suggest a relationship between 3 ! - - - L

the rela?ive ability of a solvent to penetrate in ggtween potentiallypglycolide— £ awi & ~-4-methyl-2- betermining tren_ds for seml-sol_vent performance can provide e_lumdatl_on
: . . . . . ’ ¢ W8T pentanone Figure 2. PLGA solubility in ester solvents of indicated carbon number. as to the mechanisms of the semi-solvent effect. For all solvents, increasing
rich crystalline regions in its ability to dissolve PLGA. Solvent-dependent g . : . : .
SLGA  dissolut _ el in th o turi £ BLGAbased o : ~2-methyl-3- | 2% = lactide % molar volume increased the lactide content required to achieve solvation.
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Introduction

PLGA has been widely used in pharmaceutical applications. PLGA
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PLGA (La%)

100 7-Carbon Ketones

Table 1. Isomers of ketone 6-carbon, solubilizing power and ACD software-

calculated properties

general. These results support the hypothesis that the varying ability of a
solvent to penetrate Into semi-crystalline glycolide-rich region is a
mechanism of semi-solvation. Confirming this hypothesis, however,
requires more studies to obtain thorough semi-solvent effects using more
solvents.
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PLGAs of varying lactide content (La%) were tested for dissolution In 5 - pentanun: f 3,3-dimethyl-2- HSC);L
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remaining polymer was dried to a constant mass at 60°C under vacuum.
Solubility was determined as % of mass removed by solvent.

La% = lactide %
Average + S.D. (N=3)
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