GROWING X-RAY QUALITY
SINGLE CRYSTALS RELIABLY
AND CONSISTENTLY
Grow X-ray quality crystals to make ensure you are not losing
useful chemical information. X-ray quality single crystals have
to exhibits a high degree of internal order as evidence by the
presence of an X-ray diffraction pattern and reaches in size
between 0.1 - 0.4 mm in at least two of the three dimensions.

The CrystalBreeder instrument brings to you the technology to
grow X-ray quality single crystals without having to give special
attention and extra time to your experiments.

Basic Steps Into Growing Single Crystals

The CrystalBreeder helps you set up crystallization experiments
in parallel using different conditions and maximize your chance of
success in a relatively short time. A few general conditions/factors

Would you like to know the crystal structure of your
active ingredient? Do you see the need of having the
molecular structure confirmed? Do you want to be able
to understand physicochemical properties of your Active
Ingredient? Growing X-ray quality crystals can help you
answer these questions.

Hand In Hand Computational & Experimental
Work

Computational and experimental work give together a detailed
picture of the solid state of a compound. The structural

need to be considered when designing your experiments, such as:

and thermodynamic relationships between different forms

• solubility

experiment and computation. CrystalBreeder helps scientist to

• mechanics

way. Diverse crystallization methods are now available on the

• choice of solvent

of a compound may be explored through a combination of

• nucleation

explore the experimental landscape in an efficient and reliable

• time

CrystalBreeder, making it easier to validate the computational

APPLICATION NOTE
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models and find those missing stable forms.

Tips & tricks
Solvents

Highly volatile or long chain solvents should be in principle avoided.
The presence of benzene-like solvents can in many cases help.

Solubility

Choose a solvent in which your compound has moderate
solubility. If the solute is too soluble, this will result in small
crystal size. Avoid solvents in which your compound forms
supersaturated solutions. Supersaturated solutions tend to
give crystals which are too small in size. The CrystalBreeder

can help you determine the solubility profile of your compound
in a relatively short time by using a relatively large number of

Thermal crystallization for
growing single crystal with the
CrystalBreeder
Crystal of carbamazepine (CBZ) and p-aminobenzoic acid were

grown by thermal crystallization with the CrystalBreeder. Prior
to the design of experiments, the solubility of carbamazepine
was determined in a few solvents. For every solvent, four
different concentrations were chosen. The lowest concentration
was at about 75% of the solubility at room temperature (RT) and
the other three concentrations were from 100% to 150/200%
of the RT solubility. Each sample was heated according the
temperature profile presented hereafter.

chemically different solvents.

Nucleation

Too many nucleation sites will implicitly lower the crystal size,
and therefore working with clean glassware is important. The
CrystalBreeder uses 0.3 mL glass vials which can be easily
purchased at low costs from many providers around the world.

Glassware

The 0.3 mL glass vials of the CrystalBreeder have the same
diameter and aspect as standard NMR tubes which are
commonly used by the experts for single crystal growth due to
round bottom of the vial.

Disruption free environment

Note: where RT is room temperature and BP is boiling point of solvent used. Stirring
was applied only during heating and stopped during cooling and aging at the
minimum temperature.

Results
Excellent quality crystals were obtained for two forms of
carbamazepine. The anhydrate of carbamazepine (CBZ)

Not disturbing the crystallization experiments is highly important.

crystallizes as thin needles (monoclinc P21/n). The hydrated

you perform the experiments in a disruption free environment.

crystals (trigonal R-3).

Due to its robust design, the CrystalBreeder instrument helps
One can forget about the experiments and return two weeks later

form of carbamazepine (CBZ·0.25H2O) crystallizes as prismatic

to collect the results.

The p-aminobenzoic acid crystals were also grown with the

Computation guided experimentation

for p-aminobenzoic acid were obtained in ethyl acetate.

New polymorphs and even more stable forms may emerge in a
screening for solid forms, especially when the experimental approach
is guided by the computational methods, such as crystal structure

prediction and lattice energy modeling. The CrystalBreeder can
help you to validate those computational models.
Figure 1: Where computation and experimental work meet!

same method which was used for the CBZ. The best results
P-aminobenzoic acid crystals showed to have a monoclinic
symmetry crystallizing in P21/n space group.
Figure 3: Crystallization results of CBZ in 0.1 mL
2-propanol (left) and in THF (right)

Figure 4: Crystallization results of p-aminobenzoic acid in
ethyl acetate in the CrystalBreeder vial

P.P. Nievergelt & B. Spingler, CrystEngComm, 2017, 19, 142.

Sublimation for growing single
crystal with the CrystalBreeder
Single crystals of diphenic acid were grown by sublimation.
Approx. 1 mg of the compound was transferred into a

CrystalBreeder vial and heated in the CrystalBreeder to
150°C. Vapour deposition of diphenic acid in the form of single
crystals occurred within few hours, resulting in crystals suitable
for single crystal structure determination. By applying vacuum
(150 mbar) the process was not only accelerated, but also better
quality crystals were obtained (Figure 5).

Figure 5: Sublimation experiment results of diphenic acid:
(left) sublimation experiment was performed at 150°C

using vacuum (150 mbar) and (right) the same experiment
without vacuum

Conclusions
In order to grow single crystals by thermal crystallization, it is
essential to exactly know the solubility in the chosen solvents
at the wanted temperature. Excellent quality single crystals of
carbamazepine and p-aminobenzoic acid were grown within only

six hours with the aid of the CrystalBreeder instrument by using
as little as 1.5 mg of material. Good X-ray quality crystals were
grown in the CrystalBreeder by a combination of sublimation
and vacuum. The crystallization process is not only accelerated
by applying vacuum, but quality of crystals is also improved.

Salicylamide and Salicylic acid

Similarly, sublimation experiments using the CrystalBreeder lead
to single crystals of salicylamide and salicylic acid (Figure 6).
Figure 6: Sublimation experiment results of (left)
salicylamide and (right) salicylic acid
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CrystalBreeder Your crystallizer for
growing single crystals
Improve and accelerate your crystallization research with the
CrystalBreeder parallel crystallizers, the ultimate tools for solid-

state research. Designed by scientists for scientists, these tools
are user-friendly multi-reactor benchtop systems with intuitive
software to perform medium-throughput crystallization studies at
a 0.1 mL. It offers invaluable assistance throughout the various

More information in less time
• Multiple reactor systems
• No cleaning analytics
• Small volume

• Clear correlation between results
• Data consistency

• Disposable reactors

• Little training required

stages of the drug development life cycle, from discovery to
preclinical screening.

Specifications

CrystalBreeder

Reactors

32

Reactor Type

Commercially available,
glass

Optimal Work Volume (mL)

0.06 to 0.1

Temperatures Zones

8

Temperature Range (°C)

-15 to 150

Temperature Accuracy (°C)

0.1

Heating Rate (°C/min)

0-20

Cooling Rate (°C/min)

0-20

Stirring

Overhead stirrers

Stirring Speed (rpm)

0-1250

Evaporation Option

Vapor diffusion set-up

Evaporation set-up

Yes, with evaporation
flow per block of 4
reactors

Turbidity (%)
Data Export
Foot Print (dxwxh)

Multiple crystallization
methods set-up

Every reactor
CrystalClear word report
XML
(49x56x20)
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