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Spectroscopic and thermal methods have 
been used as complimentary techniques for 
years. Exploiting PerkinElmer’s expertise in 

both technologies, the combined DSC-Raman spectrometer system allows one to collect 
both calorimetric and spectral data on the same sample at the same time. This unique 
offering exploits several features of PerkinElmer’s proprietary technology.

Both DSC and Raman are used extensively in material characterization across a wide 
range of industries: polymer, chemical, food, and pharmaceutical to name a few. By 
combining the techniques, one can tie the structural and chemical changes seen in the 
Raman Spectra to the changes in heat capacity and state detected in the DSC. Certain 
events that might be missed in Raman or difficult to interpret in the DSC can be better 
understood by the combined technique than by the separate techniques alone.

The PerkinElmer DSC-Raman systems consists of:

• DSC 8000 or 8500 – a double-furnace DSC that 
allows precise control of temperature, true isothermal 
performance, and fast response to compensate for 
heating by the Raman laser

• An adapter that includes a telescope lens and a 3 axis 
stage for precise focusing of the laser on the sample

• A RamanStation™ 400 or RamanFlex™ 400, both 
equipped with Echelle technology and adjustable pulse 
time lengths and power



To learn more about DSC-Raman or other hyphenated techniques, visit perkinelmer.com/hyphenation
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One of the concerns with connecting instruments is that the 
measurements do not adversely affect the sample. In combining 
DSC-Raman, the Raman laser introduces energy to the sample 
in the form of heat. This means that the DSC must be able to 
rapidly adjust for energy introduced to the sample. Unless this 
occurs, the sample can exhibit bulk heating, which may possibly 
push the sample though a transition. The PerkinElmer system 
addresses this with its adjustable laser power and its double- 
furnace technology. The latter is able to limit temperature gain in 
the sample to 0.2oC (figure 2).

An example of this is measuring the polymorphic changes in the 
common painkiller, acetaminophen. During the DSC run, we 
see several transitions associated with solid state changes in the 
material. Raman helps us understand these changes. Figure 3 
shows the overlay of Raman spectra onto a DSC thermogram.  
Similarly, DSC-Raman spectroscopy can be used to study changes 
in food products, recrystallization of polymers, solubility behavior 
of drugs in polymeric carriers, and reaction mechanisms.

Figure 2: Energy from the Raman laser adds to the sample and in a uncontrolled 
situation can cause sample heating. In the PerkinElmer system, the double furnace 
control keeps the sample temperature stable within 0.2°C. 

Figure 3: The application of DSC-Raman to acetaminophen shows the 
correlation of the Raman structural information to the DSC thermogram.

Figure 1: The PerkinElmer DSC-Raman system consists of a DSC 8500, a 
RamanStation 400, and a proprietary adapter.




