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Drug Incorporation into an Amphiphilic Polymer Micelle Explored with
Synchrotron SAXS
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Incorporation of hydrophobic drug (LE540) into a micelle consisting of poly(ethylene glycol)-block-poly([],
[1-benzyl-L-aspartate) (PEG-PBLA) was explored with synchrotron small-angle X-ray scattering (SAXS)
measurements in vacuo. ecause the diffraction peak attributed to long period of PBLA in hydrophobic core was
vanished by adding LE540, the hydrophobic drug is incorporated into hydrophobic core of the PEG-PBLA
micelle with core-shell architecture. Analyses of the absolute forward SAXS intensity and by fitting with
theoretical model revealed that incorporation of LE540 into the hydrophobic core induced drastic reduction of
the scattering-length density, volume expansion of the core and increment of aggregation number without any

changes of solvation of hydrophilic PEG chain.
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Fig. 1. MAXS profiles of PEG-PBLA micelles loaded
with LE540.
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Fig. 2. Guinier plots of PEG-PBLA micelles loaded with

LE540. a) LLE540 = 0, and 1.4 Wt%, b) LLE540 = 30, 58,
and 8.3 wt%
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Fig. 3. SAXS profiles of the PEG-PBLA micelle with
LE540 content of 8.3 wt% for PEG-PBLA. Solid lines
are theoretical curves of the core-shell model taking the
size distribution into account.
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Table 1 Characteristic parameters for PEG-PBLA/LE540
micelles resulted from fitting analyses using core-shell
sphere model.

LiEsqo

/wt% for Rc/nm Rg/nm Pe /em™ Ps /em™

PEG-PBLA
0 5.9 125 1.38x10""  9.58x10™
1.4 5.9 12.5 1.35x10""  9.58x10"°
3.0 6.1 12.3 1.28x10'""  9.55x10'"
5.8 6.7 12.5 1.25x10"  9.55x10'°
8.3 6.9 125 1.23x10""  9.55x10"
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Fig. 4. Plots of R. and aggregation number of
PEG-PBLA for a micelle against Lj gs40.
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