
 

T E C H N I C A L  N O T E

Thermal Analysis

High throughput is a common concern for manufacturing 
environments.  Recently, it has grown in importance 
for today’s busy research and analytical laboratories as 
well.  Automation can be key to increasing a laboratory’s 
capabilities while freeing an analyst’s time for other work.

Available for the PerkinElmer® DSC 8000 series,  
is an advanced autosampler that combines 
automation with precision, accuracy and speed.  

Design Considerations for 
Reliable, Efficient Unattended 
Differential Scanning 
Calorimetry (DSC) Operation

The new robotic sampling solution introduces a novel design approach and innovative features 
to specifically address high sample throughput and minimize effort for the analyst. Available for 
both the DSC 8000 and DSC 8500, the new autosampler boasts an unprecedented 96 sample 
or reference positions and intelligent conductive positioning technology. When combined with 
the fast-scanning capabilities of DSC 8500, the 3-axes loading and unloading gives higher 
throughput than ever before. 



Increased Productivity

A number of ingenious design features are included to minimize 
the number of steps, software selections or manual operations 
the analyst has to complete to obtain high quality DSC results.  
One example of this is the use of a gold-plated sampling tip 
which allows conductance to be employed to fully character-
ize the sample positions.  This eliminates the need for users to 
specify which pan type is in each position, speeding the set up 
for autosampler runs. 

The new DSC 8000/8500 autosampler benefits from the high-
est capacity of any thermal analysis autosampler on the mar-
ket. The 96 sample or reference pan positions coupled with 
fast stepper motors, allow loading and unloading of samples 
in under 3 minutes, delivering higher throughput and greatly 
increased productivity. Additional features such as removable 
sample trays allow one sample tray to be filled while another 
is running, and in due course, replaced and the next sample 
batch started quickly.  In addition, the 3-axes robotic system 
enables samples to be run in any order quickly, unlike carousel 
systems in which movement to samples out of sequence can 
be lengthy. This is complemented by the flexibility of Pyris™ 
Player software that allows the running order of samples to be 
managed in “real-time” or while samples are being analyzed.

The critical time-factor in any DSC analysis is the time required 
to collect data.  With the capabilities of the DSC 8500 to heat 
and cool with extreme control at up to 750 °C per minute, 
analysis times can be reduced dramatically.  When this is 
compared to DSC measurements with instruments that use 
traditional, single furnaces and scanning rates; sample analysis 
capabilities can be increased from 20 samples a day to over 
300.  In addition by selecting the new ballistic cooling feature 
and its ability to achieve cooling rates of over 2000 °C per min-
ute the DSC 8500 cools back to start temperature faster than 
any DSC instrument on the market.

The new robotic sampling solution introduces a novel design 
approach and innovative features to specifically address high 
sample throughput and minimize effort for the analyst.
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The gold-plated sampling tip

Flexibility

In a busy analytical laboratory it is not uncommon for an “emer-
gency” or higher priority sample to arrive.  The DSC 8000 
and 8500 incorporate features to allow analysts to be able to 
interrupt the automated sampling list with minimal disruption.  
When the “Pause” button is pressed, the autosampler will stop 
immediately, allowing access to the sample tray which can then 
be removed. On removal samples can be changed and, once 
the tray is returned and the dust cover shut, the instrument can 
continue as before by pressing “Resume”.  Alternatively the 
analyst can choose to run the sample manually and resume the 
autosampler run on completion of this analysis. 

It is important, with an instrument with a fitted autosampler that 
the ability to run manual samples quickly and reliably is not hin-
dered. As with other instruments, samples may be loaded directly 
into the furnaces either by tweezers or by using a manual vacuum 
pick-up device. With the DSC 8000/8500, however, there is third 
option for loading and unloading samples - the vacuum wand.  



Loading samples using the integrated sampling wand

With the DSC 8000/8500, however, there is third option for loading and unloading 
samples - the vacuum wand.  The DSC 8000 and 8500 includes a sampling wand 
that holsters on both sides of the instrument to allow for easy use by left and right-
handed operators. 

The DSC 8000/8500 Pause and Resume key pad

The DSC 8000 and 8500 incorporate features to allow analysts to be able to inter-
rupt the automated sampling list with minimal disruption.  When the “Pause” but-
ton is pressed, the autosampler will stop immediately, allowing access to the sam-
ple tray which can then be removed. 
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The DSC 8000 and 8500 includes a sampling wand that holsters 
on both sides of the instrument to allow for easy use by left and 
right-handed operators. The holders include a micro-switch that 
initiates the vacuum as soon as the wand is removed – by utiliz-
ing the vacuum pump inside the instrument operators can easily 
pick, load and unload samples either directly into the furnaces or 
into the sample tray positions.

Flexibility was a primary focus in the development of the 
autosampler. This is highlighted in the ability to pick up vari-
ous pan types and run them in one sample tray. From standard 
pans ideal for day to day usage to high pressure pans which 
allow pressures of up to 150 bar, the range of pans that can 
be used means that a wide variety of experiments can be 
automated. Furthermore, any of the sample tray wells may be 
defined as a reference pan position; if your analysis requires 
a different pan for every sample, productivity is not limited by 
your autosampler flexibility.

Flexibility is equally abundant in the control software. Pyris 
software controls the DSC operation and, through Pyris 
Player, also controls the autosampler.  Pyris player allows 
the freedom to define the order in which your samples are 
run, logs when they were measured and allows for single or 
groups of samples to be run by separate or identical methods. 

Method editor showing the flexibility of the Pyris Player 
automation software

Pyris player allows the freedom to define the order in which your samples are 
run, logs when they were measured and allows for single or groups of samples 
to be run by separate or identical methods.  
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Dependable Operation

To ensure ease of use the with the DSC 8000/8500 
autosampler a number of features have been added to ensure 
reliable operation with minimal user interaction.  Key to the 
reliability of the automation is to ensure that the sampling 
tip is accurately and reliably aligned at all times.  Typically this 
is done by driving the sampling tip to defined markers and 
then using adjustment parameters to correct for any offset.  
On earlier autosamplers, this alignment is either performed 
manually, which is labor intensive and subject to operator 
error, or optically using visible or laser alignment which allows 
automation of the alignment procedure, but is susceptible 
to ambient light conditions.  The most elegant solution is to 
use the sampling tip itself as the alignment tool.  The DSC 
8000/8500 autosampler achieves this by utilizing conductance 
changes when the gold-plated sampling tip comes into contact 
with known reference positions to align the autosampler 
automatically and precisely. 

This process is incorporated into a four-part alignment and 
test procedure, which occurs automatically on software 
start-up, introducing new levels of reliability.  The procedure 
encompasses;

•  Testing mechanical integrity. Checks the autosampler 
while driving it to its movement limits and tests the 
mechanism to protect the sample tip from driving into an 
obstruction.

•  Characterizing the sampling positions.  Conductance is 
used to characterize the center points and the depth of the 
sample and furnace lid positions and the furnaces themselves 
developing a detailed and accurate map of the sampling area.

•  Vacuum test.  The vacuum is assessed at the start and on 
completion of the alignment procedure by raising a test 
sample incorporated into the autosampler tray.  The spherical 
shape of the sample and large mass, 100 times that of a 
typical DSC sample and pan, ensure that the vacuum is 
performing way beyond the requirements for day-to-day 
sampling.

•  Ready-to-analyze checks. The system makes sure that an 
analyst has not inadvertently left pans in the furnaces after 
running samples manually which will prevent successful 
automation.  If pans are found, the autosampler removes 
them and places them in the waste bin.

The system tests do not stop when the autosampler is running.  
Continuous assessment during the sample runs ensure that the 
pans can be reliably and reproducibly picked.  If a pan should 
fall during movement it could be catastrophic and prevent 
the rest of the sample tray from being completed.  The DSC 
8000/8500 autosampler includes intelligence to prevent this. 
When loading samples a vacuum sensor is constantly monitored 
to ensure that a reliable seal is formed.  If there is any concern 
that the sample may fall during the movement the software is 
informed, the sample is retried and if unsuccessful the system 
moves on to the next sample and the user alerted to the 
uncompleted sample.

Other reliability problems can stem from sample preparation 
issues.  If a sample pan is overfilled the heating process 
can cause the sample to leak out. This can then stick to 
the autosampler tips and stop a sample run. This has also 
been considered when developing the DSC 8000/8500 
autosampler. A waste bin capable of holding 96 sample 
pans is included to allow discarding after use. The bin has an 
incline that allows the tip to remove sticky pans by driving 
gently downward towards the slope. A sample run does 
not have to be ruined by having one overfilled sample and 
therefore reduces the required user interaction.  

If at any point the sampling tip becomes damaged the 
replacement can be performed by the user in seconds.  
Additional tips are stored on the sample tray holder and 
exchanged by simply pulling it off and replacing it via the 
magnetic fixture. 

Confidence in your Automation

The DSC 8000 and 8500 autosampler is truly a new generation 
of thermal analysis innovation.  By the application of features 
and thorough system testing, running samples on an 
autosampler is more reliable and more productive than ever 
before.  In addition, if automation is not a requirement of the 
lab at the initial time of purchase the autosampler is a simple 
plug-and-play option that can be easily added at a later date in 
the lab.  This combined with the superior applications capability 
of the double-furnace DSC 8000 and 8500 instruments ensures 
any investment is future proof.


