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1. Abstract
• The majority of new small pharmaceutical molecules are formulated as solid form dosages. Therefore selection of the correct solid form can have a
significant impact on the important properties such
as solubility, bioavailability and permeability.
• A less common solid form that is gaining greater
interest is co-crystal due to there ability to modify
properties.
•
Here are presented a collection of ways how
co-crystals have been used to address problems
in molecular development as well as a method for
screening for them.

2. What are Co-crystals
vs Salts?
There are several types of solid form that incorporate
a secondary molecules in the crystal lattice (salts,
solvates, and hydrates). Co-crystals are classified
when a second molecule is incorporated into the
crystal lattice by hydrogen bonding which is not a
solvent.
The position of the bonding proton determines
whether a co-crystal or salt has been formed a good
indicator of which is formed is the ΔpKa between
the active and co-former. However, the only way to
a definitive way to determine whether a co-crystal or
salt is formed, is with single crystal x-ray diffraction.
“Crystalline materials composed of two or more
different molecules, one of which is the API, in
a defined stoichiometric ratio within the same
crystal lattice that are associated by nonionic
and noncovalent bonds.”
- FDA definition of a co-crystal

3. Solution Based Screening
for Co-crystals
Presented here is a solubility based approach for
screening for co-crystals, as well as finding spaces
to successfully and safely operate in, during scale
up and single crystal experiments:
1. Solubility curves of the active and conformer are
collected.

4. Problem Solving with Co-crystals

5. Conclusions

Modulate solubility
•
Solubility can be modulated through the use of different co-former properties. Shown here the dissolution
profiles of the agrochemical pyrimethanil with a range
of co-formers.
• Short chain acids show fast release, whilst long chain fatty
acids show slow reduced release.

• Co-Crystals are a solid form that is growing in interest in pharma development of small molecules.

2. A sample of the solubility concentrations of the
active and conformer at 25°C is made and slurred.
If a suspension is obtained then a new form could
be present, which can be confirmed by XRPD.

Chiral purity
• Chiral purity is an important factor in the efficacy of the drug
molecule.
•
One enantiomer of a chiral drug may be a medicine
and another enantiomer can also be toxic.
• A growing alternative is using co-formers as resolving agents
to address this issue.
•
Example of this at large scale is Iamivudine, an
antiretroviral which was separated from its enantiomer with
a yield of 67% and enantiomeric excess of 99.9%.

4. The space where the solubility of the co-crystal
is dominant is where the co-crystal can be safely
produced.
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• Using the outlined method, it is possible in a few
steps to successfully screen for co-crystals, and
identify safe areas for scale-up and single crystal
generation.
• Co-crystals can address challenges in formulation,
chemistry and solid form improving properties such as
thermal stability, bioavailability, dissolution profile and
formulation stability.

3. A phase diagram can be made by measuring the
solubility at different ratios of active and conformer
to find the regions of the phase diagram where
the solubility is dominated by the co-crystal.

Isonicotinamide

• Screening can be done in a multitude of ways how
ever a liquid synthesis route needs to be identified
for a scalable industrial process.

Formulation stability
•
Effervescent formulation offer benefits of increased
bioavailability and patient compliance.
• Citric acid is an essential components in formulation of
effervescent products. However, is hygroscopic in the
presence of small amount of moisture causing product
instability in manufacturing storage and transport.
Formation of citric acid co-crystal with nicotinamide
•
showed improved stability, with the nicotinamide
preventing the penetration of moisture into the lattice.

Melting point
•
A molecule with a low melting point can limit the
process that can be used in manufacturing
• Pyrimethanil has a m.p. 96.3°C but can be altered through
forming co-crystals with a range of co-formers up to 190°C.

