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Introduction

RESULTS

Differential Scanning Calorimetry (DSC), although not routinely
used for biomaterial investigations, may carry value for biological
tissue characterization. A review of the relevant literature had
limited discussion on sample preparation and method
development to ensure reliable and reproducible DSC results.
This poster describes a novel sample preparation technique for DSC
evaluation of biological tissues. Following a systematic approach to
identify the critical process parameters for the method, two critical
factors were identified 1) sample sizing to match the internal
diameter of the DSC pan and 2) filling the DSC pan headspace with
an inert material to prevent heat-induced movement of the sample
during measurement.

Sample Preparation Approaches To Minimize Sample Movement in Pan

MATERIALS & METHODS
Ø
Ø
Ø
Ø

Porcine Carotid Arteries (Animal Technologies, Tyler, TX)
4mm Integra Miltex Biopsy Punch (Integra York PA, Inc.)
4mm Round, 1mm Thick Sapphire Discs (UltiTech Sapphire, Fujian, China)
DSC 3500 Sirius (Netzsch Instruments North America, LLC)

Approach 1. Increase amount of artery amount in pan. Larger sample size resulted in
higher baseline prior to artery peak signal and but did not eliminate the artifact peaks
(Figure 2).

Approach 4. Modified approaches 2 and 3 by adding a 1 mm thick inert sapphire disc on
top of a single biopsy punched artery prior to sealing to keep the sample in place.
Thermogram 1 in Figure 5 below is prepared without a sapphire disc. Thermogram 2 is
prepared as described above. No artifact peaks caused by sample shifting are present
using this new modified sample preparation.

Figure 2
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Approach 2. Cut artery with biopsy punch that matches the internal diameter of the pan.
Rationale is the artery will be flush with the bottom to provide better thermal contact.
Figure 3 shows a slightly improved thermogram compared to the original sample prep,
however artifact peaks are still present.
Figure 3

To confirm robustness of this approach, an artery was soaked in a 1% formalin solution to cross-link
the collagen. Two samples were prepared form the crosslinked artery: 1) sample loaded in pan
without sapphire disc (Thermogram 1) and 2) sample loaded in pan with sapphire disc (Thermogram
2). Each sample was scanned to 110°C in order to capture the higher temperature, cross-linked
collagen peak.
Figure 6

Ø DSC Instrument Method
5 – 10mg of diced sample hermetically-sealed in aluminum pan
Scan from -40°C to 90°C at 10°C/min

Artery Peak

Thermogram of Original Sample Preparation
§ The expected thermogram for an artery contains a single peak between 68°C and 72°C,
with smooth baseline before and after. Figure 1 below shows the thermogram that is
obtained when using the sample prep method for natural biomaterials described by
Samouillan and colleagues.1 Artifact peaks (circled) appear obscuring portions of the
thermogram. A root cause assessment was conducted, and an experimental plan
defined to identify a sample preparation that eliminates the artifact peaks.
Figure 1

Approach 3. Prepare two biopsy punches of the same artery and stack them in the sample
pan. Figure 4 shows some improvement, but artifact peaks are still present. The results
from Approaches 1 though 3 suggest that various artery loading approaches in sample pan
are not effective to reducing sample movement during heating.
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CONCLUSIONS
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These results demonstrate that reducing artery tissue movement in the sample pan
is a critical parameter in generating accurate, reproducible thermograms for
biological tissue. Matching tissue size to the internal diameter of the DSC pan and
filling the headspace with an inert material (like sapphire) can help prevent artificial
signals caused by heterogeneous heating and sample movement in the DSC pan.

