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Abstract:

Poor compound solubility and inefficient methods to drive
compounds to their thermodynamic solubility can decrease productivity
in drug discovery and development. Although the concept of
high-throughput screening has been integrated into the pharmaceutical
drug discovery process it is not as of yet useful in compound solubility as
the dissolution of drug compounds to saturation is still reliant on the
inherently low-throughput®@ and time consuming shake-flask method®.
The SonicMan (MatriCal, Inc., Spokane, WA introduces a
high: method for i ion with a
format sonicator. In this study the SonicMan is comparatively evaluated
against the conventional shake-flask method for their respective
compound dissolution properties. Results indicate that the SonicMan is
a viable option for determining aqueous drug solubility in this
high-throughput era of drug research.

The SonicMan™

The SonicMan™ is a high throughput
multi-probe sonication instrument
developed by MatriCal, Inc. configurable
with 96, 384, and 1536 well formats (Fig
1A). The Instrument is operated with a
user-friendly touch screen interface. The
SonicMan uses disposable gasketed pin
lids (Fig 1B) to transfer sonic energy to
each individual well and ensure no well to
well cross contamination. Plates are
placed on a extendable/retractable shuttle.
The sonicater allows for power outputs
between 100 and 1150 watts (12 watts/pin
for 96 well formats and 3 watts/pin for 384 =
well formats at 100% power) and
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Figure 1A:

Results & Discussion:

30 known biologically active compounds (See Table 1) were chosen with a range
of physical properties representative of that which would be found in a
pharmaceutical company’s screening compound library. Compounds of varying
aqueous solubility, pKa values, and LogP values were tested for their thermodynamic
and kinetic solubility by dissolving them both by shaking and by sonication with the
SonicMan. The traditional method for measuring the solubility of drug compounds
is the shake-flask method which often involves shaking the compound for 24 to 48
hours to reach thermodynamic equilibrium. In general the data produced in this
experiment shows that a compound that takes 24 to 48 hours to reach its
thermodynamic equitibrium solubility value by shaking can be kinetically driven to
that same solubility value in seconds-by sonication. As shown in figures 3-4, 16 out
of the 21 compounds that had appreciable solubility were dissolved more in 20
seconds of sonication than in 48 hours of shaking, and the remaining 5 compounds
showed good agreement between-the shake method and the sonication method.
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Figure 5: Solubility-pH Profile

“The data indicates that varying the pH of the buffer has no affect on the SonicMan’s compound dissolution capabilities relative
o the shake-flask method. Solubility increases below pH of 2 for Haloperidol are due to the increased solubilty of the
hydrochloride saltrelative to the fre base. The hydrochloride salt crystal form of Carbendazim onizes producing acidic

and basic moeties and a higher aqueous solubility.

Supersaturation Assessment

Figure 6: Supersaturation Assessment

Totest the UV absorption of ds that dissolved more-in ds of sonication than in 48 hours
of shaking Was determined 1 hour, 1 day, and 1 week subsequent10°20 seconds of sonication. The higher solubility's
seen by sonication are moST fkely.due givinga ffect’. The drop off seen
in Thalomide’s solubiliy is most likely due to a sonication induced change in form from crystalline form to amorphous
form which then its form.
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Dissolution Via Shake-Flask Method: 48 Hour (AU)

Figure 7: The solubility data obtained with 20 seconds of sonication by the

SonicMan and with 48 Hiowrs.of shaking with the shake-flask metho is displayed in

the figure.-As shown, ar d agreement with

i many cases. However, we believe that the shake flask-method underestimates the
Stested-Each point i the

figure represents an absorption value (20 sec Son. V. 48 Hr shake-flask) from 1 of te21

compounds displayed in figures 3-4 and  insoluble compounds (data not shown). —

Conclusion:

method data

for many of

. The SonicMan-can provide the same results as the low-throughput,
labor, and time intensive shake-flask method in seconds.
s The SonicMan offers a high-throughput method in 96 and 384 well
~ formats compatible with standard laboratory robotics.
. SonicMan offers an easy method to re-dissolve compound libraries
that have precipitated.
. Reproducible results and no error associated with DMSO contamination
as in common filter plate techniques.
. Usable in a variety of solvents and pH ranges.
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