
SUMMARY 

 A PCM 

nanoparticle(s)  is 

encapsulated with with an outer shell 

material such as silica.  

 A first targeting moiety is attached to the 

outer silica shell, and has an affinity for a 

first portion of the target.   

 A second targeting moiety has an affinity for 

a second part of the target,  

 The second targetting moiety is attached to 

a magnetic capture moiety, which is 

attached to the outer shell.   

 The thermo-probe (including targeting and 

capture moiety) is mixed with the target, 

forming a thermo-probe complex. 

 Magnetic separation is used to separate the 

probe complex from other components. 

 The complex is heated and the melting point 

of the PCM is determined. The melting point 

is unique to a specfic biomarker, and is used 

to identify the biomarker. 

 

ADVANTAGES 

 Various types of available phase change materials 

can be used as nanoparticles.   

 Allows detection of highly sensitive biomarkers. 

 Multiplexing can allow multiple targets (upto about 

1000) to be detected during a single analysis, 

saving time and cost.  

 The particles, thermo-probes, and thermo-probe 

complexes can be analyzed multiple times in the 

same analysis and used multiple times in different 

analyses.  

 The samples being analyzed do not need to have 

optical transparency to obtain a detectable signal.  

 Alternative separation techniques, such as 

removing or rinsing other components from the 

complex, can be used instead of magnetic 

separation.. 

 Will assist in early detection, and thus, early 

treatment of cancer.  
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BACKGROUND 

Cancer is one of the world’s leading causes of death. Thus, there exists a need 

for more efficient methods of early cancer detection. A major challenge of 

biomarker-based early detection is that some biomarkers exist at low 

concentrations and are not effective for reflecting cancers. Nanoparticles with 

unique magnetic, electric, optical and electrochemical properties have been 

used to detect highly sensitive biomarkers by converting biological events into 

amplifiable,  physical signals. However, the detection multiplicity is limited due 

to narrow detection range and wide peak.  

The current invention overcomes these limitations with a thermoprobe using a 

nanoparticle, which is a phase change material (PCM.) A targeting moiety is 

attached to the probe and is used to capture the target (cancer biomarkers.) 

After isolating the complex, the melting point of the PCM  (which is unique to a 

certain biomarker) is determined and is used to identify the target.   


