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Milling is an operation frequently used in pharmaczal industry to produce powder with
desired micromeritic properties (particle size...pwéver, it is now widely recognized that
milling can also induce physical transformationnoétter like amorphization or polymorphic
transformation for example. Due to their weak @étaspnstants, pharmaceutical compounds are
particularly sensitive to mechanical perturbatioiferefore, it is important to detect and
understand the nature of these transformationsrderoto avoid unexpected changes in the
properties of the pharmaceuticals or, on the contt® tune their physical states to enhance
some properties like stability, dissolution...

Lactose is a disaccharid widely used as an exdipeenits good properties of flowability and
compressibility. It has been previously shown thialhydrous stable-lactose ¢Ls) undergoes
solid state vitrification upon milling.

1) We have followed in details the microstructuelolutions (i.e. crystallite sizes and
microstrains) of lactose during the amorphizatiomcpss by Powder X-Ray Diffraction (PXRD).
The width of the Bragg peaks in a diffractogramsassitive to the microstructure of a sample i.e.
the size and the microstrain of the crystallitese Rietveld method permits to fit the diffraction
pattern as a whole and to extract this informatiom the profile of the Bragg peaks. The results
show a strong decrease of the crystallite sizescaroitant to a strong increase of the
microstrains prior to the amorphization.

2) These evolutions have been compared with thes abserved by Differential Scanning
Calorimetry (DSC) and 13C Solid State Nuclear Maign®esonance’{C SS-NMR). The
results show that amorphous content given by PXRI HC SS-NMR are higher than
amorphous content determined by DSC. These diftererare too huge to be attributed to a
difference of sensitivity depending on the techegjused. The more plausible interpretation is
that these differences are due to the differentsvig techniques probe the samples.



