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Preformulation Compatability Study Between Metoprolol Tartrate and Tablet Excipients
Using Differential Scanning Calorimetry (DSC)

E.K. lyerand H.P. Tipnis*.
The Bombay College of Pharmacy and The Research Society

of Bombay College of Pharmacy. Kalina, Santacruz (East), Bombay 400 098.

Differential scanning calorimetry (DSC) was employed as a tool to investigate the physico-chemical
compatability between metoprolol tartrate and a number of commonly used excipients. Metoprolol was
found to be compatable with microcrystalline cellulose {(Avicel PH 101"}, Eudragit” and colloidal silicon
dioxide (Aerosil“). Although metoprolol showed interactions with stearic acid, magnesium stearate,
lactose, sodium carboxymethylstarch/sodiumstarch glycollate (Primojel™), Indian CRP 234 and starch,
one cannot conclusively state that interaction incompatabilities will occur on storage at room temper-

ature.

[ XCIPIENTS can affect the stability of drugs by

' chemical or physicatl interaction thus posing a

L—1

threat to the drug's stability’ or bioavailability’. DSC
is a fast and reliable method to screen any drug-
excipient interaction as compared to the time con-
suming conventional method of accelerated stability
studies. Other techniques used for the detection of
potential interaction or incompatability include ac-
celerated storage stability testing®, TLC?*, IR* and
various thermal analytical techniques®®. DSC
backed up by short time stress tests has been highly
recommended to get a better indication of drug-ex-
cipient compatabilityg. Compatability study between
oxprenolol‘o, bisoprolol”, and betaxolol'? with ex-
cipients using DSC have been reported. Varying
ratios® of drug to excipient have been recommended
for binders, lubricants, colorants, disintegrants etc..
The present study utilised a 1:1 ratio of drug : ex-
cipient to maximise the likelihood of interaction and
to avoid any endotherm masking phenomena due
to a higher ratios. An interaction in DSC is concluded
by elimination of exothermic or endothermic peak(s),
by appeareance of new peak(s), changes in peak

* For reprints.
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shape and its onset, peak temperature / meiting
point and relative peak area or enthalpy.

EXPERIMENTAL

Materials : The following excipients and
metoprolol tartrate were used; starch, stearic acid,
magnesium stearate, lactose, microcrystalline cellu-
lose (Avicel PH 101®), sodium starch glycollate /
sodium carboxymethyl starch (Primojel®), indion
CRP 234, colloidal silicon dioxide (Aerosil®) and
Eudragit®.,(RS 100).

Instrumentation : Differential Scanning Calo-
rimeter (Shimadzu Thermal Analyzer, DT 40)
equipped with a monitor and a computerized Thermal
Analysis System 40-1 : Printer (Chromatopac C-R6A)
were used. The instrument was calibrated with stan-
dard indium and operated at an ampere range of
8mj/sec.

Differential Scanning Calorimetry : Thermo-
grams of (in replicates) individual excipients,
metoprolol tartrate, as well as 1:1 physical mixtures
of metoprolol and excipients were obtained. Samples
(2-4 mg) - in weight were sealed hermetically in flat
bottomed aluminium cells (pans). These samples
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were then heated over a temperature range of 28 -
250°C in an atmosphere of nitrogen (50mi/min) at a
constant rate of 10°C per minute, with alumina being
the reference standard.

RESULTS AND DISCUSSION

DSC thermograms of individual excipients,
metoprolol tartrate and 1:1 drug-excipient physical
mixtures were obtained and compared. Figure 1
shows the thermograms for metoprolol and all the
individual excipients and Figure 2 corresponds to the
thermograms of the 1:1 w/w physical mixture respec-
tively. The values shown in the parantheses indicate
the peak melting temperature.

Trace 1 of Fig. 1is that of metoprolol tartrate with
two peaks. The first peak is that of metoprolol with an
onsetat 114.1°C, followed by melting at 122.1°C and
recovery at 137.1°C while the second broad shallow
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peak is for tartaric acid with an onset at 163.8°C
followed by a shallow peak at 219.1°C and recovery
at 239.3°C.

Trace 1 of Fig. 2 shows no major changes in
onsel, melting or recovery as compared o trace 1 of
Figure 1 for metoprolol tartrate combining the fea-
tures of both the drug and the excipient. The endo-
therms for lactose at 145°C is seen while the
endotherm at 195°C merges with the tartaric acid
part. Calculation of enthalpy of metoprolol reveals a
significant difference by about 25 mj/mg, thus sug-
gesting a probable interaction. Also the browning
reaction of lactose with amino group containing drugs
(» blocker class) is well documented'®.

Trace 2 of figure 2 shows a change in the peak
onset, peak shape, recovery and enthalpy thus sug-
gesting a probable incompatability.
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Trace 3 of Figure 2 shows appearance of a broad
shallow endotherm at 89.3°C. Trace 3 of Figure 1
shows the endotherm for Indion CRP 234 with a
broad transition peak at 104.1°C. The characteristic
features of both the components are not reproduced
intrace C (1 : 1 mixture of metoprolol and Indion CRP
234).

Trace 4 of Figure 2 shows no characteristic
changes in peak shape, melting or recovery thus
combining the characteristics of traces 1 and 4 of
figures 1. The slight enthalpy change seen may be
due to differences in mixture geometry.

Trace 5 of Figure 2 shows an endotherm at 60°C
corresponding to the melting of stearic acid with
changes in the peak onset and recovery for the drug
and an enthalpy variation of 20 mj/mg thus suggest-
ing a probable interaction.

Trace 6 of Figure 2 portrays a clear cut in-
compatability of metoprolol with magnesium stea-
rate. There is a total distortion of the characteristic
endotherms for the drug and the individual excipient
alongwith major changes in the onset, melting and
recovery.

Trace 7 of Figure 2 shows a break in the onset
endotherm as compared to that of the individual
excipient (Trace 8, Figure 1) and the enthalpy of
metoprolol nearly doubles thus suggesting a proba-
ble interaction.

Traces 8 and 9 of Figure 2 shows reproducibility
of the endotherms for the drug and excipient combi-
nations (Avicel and Aerosil) without any major
changes in peak shape, onset or enthalpy.

CONCLUSION:

The incompatabilities of metoprolol tartrate with
stearic acid, magnesium stearate, starch, lactose,
Indion CRP 234 and Primojel® were thus obtained
using DSC. It was found to be compatable with Avicel
PH 101®, Eudragit and Aerosil®

. It has been warned'*'® against accepting in-

compatabilities thus derived as detrimental but DSC
serves as an invaluable tool in avoiding excipients
with interaction potential.
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