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SMALL ANGLE X-RAY SCATTERING/ GRAZING INCIDENCE X-RAY
SCATTERING/GLUCOSE OXIDASE/ROD-COIL MIKTOARMS STAR
POLYMER/POLY(N-HEXYL ISOCYANATE)/POLY (e-CAPROLACTONE)/

POLY(L-LACTID ACID)/CRYSTALLINITY

Molecular conformation of glucose oxidase (GOD) enzyme was studied using
synchrotron Small Angle X-ray Scattering (SAXS). The effects of acids and alkalis on
GOD structures were investigated by performing SAXS measurements on GOD
solution with pH conditions ranging from 1 to 10. The results showed that the GOD
molecules have compact, globular structure within a wide range of pH conditions, i.e.
with the pH values above 4. The molecules were slightly aggregated under more
acidic condition and denatured at highly acidic condition where the pH values were 2
and 1. The molecular conformation derived from the solution SAXS was compared
with that derived from the 3-dimensional (3D) atomic models obtained from
crystallography and it was found that the GOD molecules in solution have larger
molecular volume, which may be attributed to the lost of carbohydrate in the
crystalline form.

Two series with different number average molecular weight of rod-coil type

miktoarms star polymers in thin films form; PHIC (5,000 g/mol)-PCL;3 (17,000



v

g/mol) and PHIC (10,000 g/mol)-PCL;-3 (10,000 g/mol), (poly(n-hexyl isocyanate)-
block-poly(e-caprolactone)), consisting of poly(n-hexyl isocyanate) (PHIC) arm and
one to three poly(e-caprolactone) arms (PCL,: n = 1-3), as well as the other set of the
miktoarms star polymers thin films; PHIC (10,000 g/mol)-PLLA;.3 (10,000 g/mol)
(poly(n-hexyl isocyanate)-block-poly(L-lactid acid)), with the last block being one to
three poly(L-lactid acid) (PLLA,: n = 1-3) arms, together with the homopolymer
films, PHIC (5,400 g/mol, 10,400 g/mol), PCL (15,000 g/mol, 10,500 g/mol), and
PLLA (10,200 g/mol), were studied by synchrotron Grazing Incidence X-ray
Scattering (G1XS). The nanostructures and crystal conformation of these star polymer
films and the homopolymer films were quantitatively characterized using the GIXS
results. The effects of solvent annealing such as toluene and CHCI; and the number of

arms on the self-assembled behavior of the polymers were also investigated.
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