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The release rate of a solid drug is directly related to
particle size; smaller crystals have, in fact, an enhanced
ability to reach their physiological target[1 To this goal,
the use of  mechanical energy, inducing
size/morphological modifications, represents a
straightforward, green, and innovative approach. The
process takes the name of mechano-chemical activation,
and has recently been introduced as an efficient
pharmaceutical processing technique. (2l The release rate
of a solid drug is directly related to particle size; smaller
crystals have, in fact an enhanced ability to reach their
physiological target!!!. To this goal, the use of mechanical

energy, inducing s1ze/morphologlcal modifications,
represents a straightforward, green, and innovative
approach. The process takes the name of

mechanochemical activation, and has recently been
introduced as an efficient pharmaceutical processing
technique. In our work, coground mixtures of
Vinpocetine (VIN) (C,,H,N,O,), a poorly soluble drug
used for the treatment of cognltlve disorders and related
symptomsm and Cross-Linked Polyvinylpyrrolidone

CHNO)n (PVP-CL), have been investigated at variable

Thng time and 1:4 and 1:7 VIN:PVP weight ratios. The
Debye Function Analysis (DFA) of several mixtures is
applied for the first time to extract information about
structure, size and size distribution, morphology and
amorphization of drug nanoparticles. To this aim, we
used high resolution data collected at the Material
Science beamline MS-X04SA of the Swiss Light Source,
and the DEBUSSY suite of programs*! modeling the total
(Bragg and diffuse) sample scattering. Quantitative
results on the diverse microstructure modifications
controlled by the milling time and the drug-to-polymer
ratio will be presented. They show a clear trend between
time, size distribution and weight ratio. Moreover,
investigations on the biopharmaceutical performance of
the most activated systems are in progress to be
correlated to the previous results. Significantly, while
other methods are commonly used to characterize
nanocrystalline drugs, especially in terms of size and
morphology (TEM, HRTEM - at the expenses of sample
deterioration), the DFA method here discussed offers a
novel, exhaustlve (and statistically sound)
characterization tool™
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Understanding packing interactions
and physicochemical properties of novel
multicomponent crystal forms of azelaic

acid-based anti-inflamatory drugs
combining X-ray and NMR
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In this work we are presenting complementary studies
of X-ray single crystal and powder diffraction as well as
SSMNR crystallography in the understanding of packing
interactions in multicomponent crystal forms. This
approach presents a new insight into the understanding of
the new physicochemical properties of this new
pharmaceutical entities. Our aim is to optimize crystal
engineering methods for the structural elucidation of
pharmaceutics, following an X-ray and NMR
Crystallography approach where NMR techniques
sensitive to crystal packing arrangement are used in
tandem with diffraction and computer modeling
Structure-activity relationship and solid-state analysis, in
particular X-ray diffraction and solid-state NMR
spectroscopy, are particularly relevant in pharmaceutical
industry where the majority of active pharmaceutical
ingredients (APIs) occur as solids. [1, 2] Multicomponent
crystal forms of APIs (co-crystals, molecular salts,
solvates, hydrates and salts) have been extensively
studied over the last years. [2, 3] These new forms proved
to be an efficient method of improving physicochemical
properties of drugs without changing the biological
activity, resulting in the improvement of important
characteristics such as solubility, dissolution rate, stability
under variable RH conditions and bioavailability. [2]
Azelaic acid (AA) is an antibacterial product used to treat
acne and other skin disorders. This API exhibit low
solubility and its performance would benefit from a
solubility enhancement. [4] We developed new
crystalline solid forms structural, chemical and thermal
characterizations will be presented.
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