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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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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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Figure 1. Crystal packing od Azelaic acid:piperazine cocrystal
from SCXRD; molecular salt of Azelaic acid: morpholine from
SSNMR crystallography

Keywords: Pharmaceutical cocrystals; X-ray Crystallography ;
NMR Crystallography; Physicochemical properties

\VEERSE Envisaging ZMOFs towards
improved drug delivery and release

Vania Andre!, M. Teresa Duarte'

1. Centro de Quimica Estrutural, Instituto Superior Técnico,
Universidade de Lisboa, Av Rovisco Pais, 1049-001 Lisbon,
Portugal

email: vaniandre @ist.utl.pt

The continuous quest for efficient and cost-effective
novel alternatives to improve drugs’ performance
assumes a key role in pharmaceutical industry. One of the
topics that has received great attention in this quest is the
development of systems that facilitate the controlled
delivery and release of drugs. Over the past 7 years, the
application of metal organic frameworks (MOFs) for
controlled delivery of drug molecules has emerged. These
supramolecular  chemistry-based structures display
several properties that transform them into promising
drug carriers: remarkable high surface areas and large
pore sizes for drug encapsulation; intrinsic
biodegradability; versatile functionality for post-synthesis
grafting of drug molecules; scalability to the nanoregime.
(1.2]

Among MOFS, zeolite-like metal-organic frameworks
(ZMOFs) and zeolitic imidazolate frameworks (ZIFs),
MOFs with zeolitic architectures, exhibit particularly
interesting properties that make them powerful platforms
for drug delivery and/or controlled release of drug
molecules. ZIFs are comprised of tetrahedral transition
metal ions connected by imidazolate units arranged in
topologies with large cages and small apertures, while in
ZMOFs the scope of ligands connected to the metal ions
is not limited to imidazolate compounds. ZIFs exhibit
high thermal and chemical stability, overcoming two of
the main issues when considering the use of MOFs in
biomedical applications. [3,4]

We have been exploring this type of materials for
controlled drug delivery and release of psychoactive
drugs and several promising results have been already
obtained.
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