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TG-IR Analysis of Decomposition Products of
a Drug

M.G. Garavaglia
Introduction

Ramoplanine is a fermentation
derived antibiotic product active
against Gram-positive bacteria. The
molecule of this material is very
complex, therefore this drug cannot
be easily identified via DSC thermal
analysis, also because this product
does not crystallize in a
conventional mode, and its most
common solid form is amorphous.
This drug does not own a true
melting point; on the contrary, after
the loss of humidity and residual
solvents, it decomposes while
releasing gaseous products.

The purpose of the analysis
performed by PerkinElmer is the
identification of the gaseous
products resulting from the
decomposition of Ramoplanine.

Sample preparation

The sample is supplied in a sealed
vial. TG-IR analysis does not require
any kind of sample preparation; the
amount of sample has simply to be
weighted before the analysis.

Experimental conditions

TG-IR analysis is performed
using a PYRIS TGA thermo-balance
interfaced via a data transmission
link to a FTIR Spectrum 2000
infrared spectrophotometer.

TGA analysis is performed both
in nitrogen and in air environment.
In both cases, the sample
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decomposition is almost the same,
except that in nitrogen environment
the product does not fully
decompose even at 900°C, with a
resulting consistent carbon residue.
In air environment, the product fully
decomposes at a temperature of
about 700°C, releasing a large
quantity of carbon oxides.

The analysis discussed in this
work has been performed in air
environment over a weighed sample
of 1.262 mg, with a heating ramp of
25°C/min in a temperature range
between 20 e 900°C.

Discussion on results

TGA and DTGA curves are
shown below; different events can
be noted, among which two main
decompositions at temperatures
around 300 and 600°C:

The TGA analysis (figure 1)
gives evidence of a very complex
decomposition of the sample;
different types of gas deriving from
the decomposition of various groups
of the molecule are released. Later
we will see what kinds of gases are
actually released during the sample
heating up.

TG-IR Analysis

The graph below (figure 2)
represents the gas emission intensity
profile:

As well as the derivate of the
TGA curve, also this profile shows
numerous events. In fact, the
number of peaks in the
chormatogram equals the DTGA
number of peaks.

Around 100°C, on the TGA
curve a mass loss of the sample
can be noted; the analysis of the
spectra, concerning the gas
released in this phase, leads to
the conclusion that the relevant

substance is water. The successive
graphs (figure 3) represent the
water emission intensity profile (in
red) and the humidity spectrum
against a standard spectrum of
gaseous water (figure 4):
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At temperatures ranging between
200 and 450°C, the sample
undergoes a first important
decomposition, losing about a 22%
of its mass; the IR analysis of the
gas released in this step outlines the
following: between 200°C and 275
°C the sample releases water and a
small quantity of hydrochloric acid
(figure 5):

At temperatures ranging between
280°C and 450°C, the sample
releases ammonia, water, CO2, CO,
plus an unidentified gas presenting a
single rotation-vibration IR band at
2268 cm-1, a typical absorption
band of the -C=N group. Figure 6
shows the spectra acquired at 325°C
= 765 seconds, which shows the
bands of these gases as a whole:

Starting from 460°C up to 700°C,
the sample burns completely,
releasing CO2. Figure 7 shows the
spectrum acquired at a 650°C
compared with the carbon dioxide
standard spectrum:

In conclusion, the Ramoplanine
sample start decomposing at about
210°C, releasing water, hydrochloric
acid, ammonia, CO2, CO, plus an
unknown gas (possibly cyanide
acid).

In the appendix you will find the
graphs covering the FTIR time
based analysis, that is: the emission
intensity profiles on the various
gases, the false colour maps, the
stack plots and the 3D graphs.

PerkinElmer Instruments offers
both Thermal Analysis and IR for
better and more complete sample
characterization from a single
supplier.
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1)  Emission intensity profiles

3)  3D plot and relevant spectra:

2)  False colour maps:

APPENDIX
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