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Characterization of Water of Hydration of
Phar maceuticals Using the Pyris6 DSC

W.J. Siching, International Marketing Manager

INTRODUCTION ceuticals or on materials that need to be With its outstanding baseline stability,

kept dry until analysis. resolution and sensitivity, the Pyris 6 DSC

] instrument is ideal for the characterization
One important aspect of pharma- An additional means of characterizing of the waters of hydration associated with
ceuticalsis the water(s) contained in the hydrated pharmaceuticals materialsis pharmaceutical materials. The high
material. The amount of water is DSC, differential scanning calorimetry. degree of resolution provided by the Pyris
important asit can be related to the 6 DSC ensures that the waters of hydration
product shelf lifetime as well asthe are separated or resolved for the best
tablet properties. DIFFERENTIAL SCANNING characterization information.
The water contained in pharmaceutical CALORIMETRY EXPERIMENTAL
materials can be free or bound. Free DSC heat flow i f
water refersto water that is absorbed MESUres eat ow |n_to orfroma ; ;
chemicallv attached to the material isothermal conditions. The PerkinElmer copper sulfate pentahydrate, lactose

y ' Pyris 6 DSC is aheat flux DSC monohydrate and epsom salt were
Bound water refers to water(s) of ) i ) ed using th is6DSC
: B instrument which offers high measured using the Pyris )
hydration that are chemically bound to . . instrument. The following experimental
. performance in terms of:
the substance. Bound waters will have a ) N conditions were used.
significant affect on the molecular - Baseline stability
structure and physical appearance (e.g., - Resolution
color) of the material. - Sensitivity Experimental Conditions
- Autosampler operation -

Itisdesiredtohaveaneasy tousetestto | .  Built-in purge gas switching Instrument Pyris 6 DSC
characterize the properties associated accessory and flow rate control
with the waters in a pharmaceutical
material. One of the most commonly Thermal Program  Heat from room

used techniques for assessing the temperature at 10

properties of waters in pharmaceuticals C/min

?gj ;C;Oss I\?V-:—tﬁ/#étzer;nsvgétavgrr;&prllg or Sample mass Approximately 4
a sample containing bound watersis mg

heated and the resulting mass loss, due Sample pan 30 . aluminum
to water loss, is quantitatively measured. holes with hol
The PerkinElmer Pyris 1 TGA with its oles with holes
automated sample pan puncturing (BO14-6644)
accessory (Accupik) isideal for the -

study of free and bound watersin Purge gas nitrogen

pharmaceuticals and foods. The high
sensitivity of the Pyris1 TGA alows
even minute quantities of water to be
accurately measured. In addition, the
Accupik accessory provides the highest
possible quality resultson ‘wet’ pharma-
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The Pyris 6 DSC was calibrated for
temperature and heat flow responses
using high purity indium and tin
standards.
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Displayed in Figure 1 are the DSC
results obtained by heating a sample of
CuS04:5H20 at arate of 10 C/min with
the Pyris 6 DSC. Copper sulfate
pentahydrate gives off its watersin the
follow relative sequence: 2-2-1. The
Pyris 6 DSC yields excellent, well-

Area =1164.380 mJ
resolved dehydration endothermic peaks. DeltaH + 370119 )J/ \ Peak=235.363 "
In particular, the temperature difference 5 j\

between the dehyd_rati onsfor thefirst / orsst K211 10 C// Atea =557 276 md
two sets of watersis not very much Oneat ¥ = 02268 M Defa H = 267 339 Jig
(about 30 C). A DSC instrument with a o H‘ T | [l |

high degree of resolution, such asthe Onel ¥ =60001 °C Onset X =107.001 °C T !
Pyris 6 DSC, is required to separate out 5 | Cnpet =088 onse v - 03680

the two dehydration peaks at 87 and 116 Mo 100 130 bl 250 3 30
C. Thetemperatures at which de- Temperature (*C)

hydration occur provides valuable
information asto the thermal stability of
the hydrates.
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Area = 1393007 mJ

Defta H = 435877 Jig
Peak = 86 636 °
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Figure 1. DSC results on dehydration of copper sulfate pentahydrate
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A sample of lactose monohydrate was Peak = 47 586 °C
analyzed for its dehydration properties
using the Pyris6 DSC. Lactoseisavery
common excipient used in pharma-
ceutical tablets. The lactose
monohydrate loses its water with awell-
defined endothermic peak at 144 C
(onset temperature). Upon further
heating, the lactose sample undergoes
sublimation and this is observed as
another endothermic peak with an onset
temperature of 211 C. The Pyris6 DSC
provides valuable dehydration and

thermal stability information on the )

lactose excipient material. 5 s Y
—~ :"’_I

A sample of epsom salt (hydrated ! Onget ¥ =144 226°C —_hﬁ = 21108
magnesium sulfate) was characterized to 0 riger Y = 23097 i et =252
examine its multiple dehydration 3
transitions. Epsom salt is MgSO4- 040 80 80 100 120 140 180 180 10 20 230
7H20 and several dehydration events Temperaiure (C)

will be observed on a high performance
DSC instrument. Displayed in Figure 3
are the DSC results generated on the
sample of epsom salt.
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Figure 2. DSC results for dehydration and sublimation of lactose

monohydrate
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These results demonstrate the out- 14
standing ability of the Pyris6 DSC to 91 9%6°C 15,206 °C
yield high resolution and to separate out | , 1A h e Epsom Salt

the multiple dehydration transitions ,
v / \ \ Pyris 6DSC

associated with epsom salt.

SUMMARY
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Thermal analysis provides valuable char- / u
acterization information on the hydrates 5 S3E11C
associated with pharmaceutical 4808 v 127427" .
materials. Knowledge of the evolution s A / S ffa'igm -
of the water from a pharmaceutical 2T N - T
material isimportant asthisisrelated to \_,
production of atablet aswell as shelf . }\
lifetime of the final product. / | S
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The successful characterization of the 0
waters associated with a pharmaceutical
material requires a DSC instrument with ™m0 B W W 1 0 @ 1 W 2 5
high resolution and high sensitivity. The Tempersture ()

Pyris 6 DSC meets both of these

requirements and provides outstanding Figure 3. DSC results of multiple dehydration steps for epsom salt

results on the dehydration of pharma- maanesium sulfate heotahvdrate
ceutical materials. (magnesiu Py )
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