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(57) Abrégé:

Dans une méthode de localisation spatiale d’analyse de spectromètre de masse d’un analyte dérivé d’un événement d’énergie, un 

dispositif électrique est utilisé pour fournir un événement d’énergie à un substrat, et l’analyte produit est analysé à l’aide de 

spectromètre de masse. Des signaux électriques envoyés au dispositif électrique, ainsi que reçus à partir de ce dernier, en 

différents modes d’opération sont détectés et classifiés selon chaque mode de fonctionnement différent. Un emplacement du 

dispositif électrique est suivi en trois dimensions lors de l’événement d’énergie, et un processeur est utilisé pour effectuer un 

alignement spatio-temporel de la spectrométrie de masse, les modes de fonctionnement déterminés du dispositif électrique et 

l’emplacement suivi du dispositif électrique, des données de spectromètre de masse correspondant aux modes déterminés du 

dispositif électriquement étant identifiées et localisées dans le site de l’événement d’énergie. Le substrat peut être du tissu dans 

un site chirurgical, et le dispositif électrique peut être un dispositif d’électrocautérisation.

(57) Abstract:

In a method for spatially localizing mass-spectrometry analysis of an analyte derived from an energy event, an electrical device is 

used to deliver an energy event to a substrate, and the analyte produced is analyzed using mass spectrometry. Electrical signals 

sent to and received from the electrical device under different modes of operation are sensed and classified according to each 

different mode of operation. A location of the electrical device is tracked in three dimensions during the energy event, and a 

processor is used to perform spatial-temporal alignment of the mass-spectrometry, the determined modes of operation of the 

electrical device, and the tracked location of the electrical device, wherein mass spectrometry data corresponding to the 

determined modes of the electrical device are identified and localized within the site of the energy event. The substrate may be 

tissue in a surgical site, and the electrical device may be an electrocautery device.
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Claims 

1.  A method for spatially localizing mass-spectrometry analysis of an analyte derived from 

an energy event, comprising:  

using an electrical device to deliver an energy event to a substrate;  

desorbing analyte for analysis from a site of the energy event;  5 

analyzing the analyte using mass spectrometry;  

non-invasively sensing electrical signals sent to and received from the electrical device 

under different modes of operation;  

classifying the electrical signals according to each different mode of operation;  

tracking a location of the electrical device in three dimensions (3-D) during the energy 10 

event;  

using a processor to perform spatial-temporal alignment of the mass-spectrometry, the 

determined modes of operation of the electrical device, and the tracked location of the electrical 

device;  

wherein mass spectrometry data corresponding to the determined modes of the electrical 15 

device are identified and localized within the site of the energy event. 

2.  The method of claim 1, wherein the site of the energy event is a surgical site. 

3.  The method of claim 2, wherein the electrical device is an electrocautery device. 

4.  The method of claim 3, wherein the analyte comprises smoke. 

5.  The method of claim 3, wherein the different modes of operation of the electrocautery 20 

device comprise: cut in air; coagulation in air; cut in tissue; and coagulation in tissue. 

CA 3084416

Date reçue / Received date 2025-02-24



- 11 - 

6.  The method of claim 2, wherein the analyte is generated from native tissues at the 

surgical site. 

7.  The method of claim 1, wherein the mass spectrometry is rapid evaporative ionization 

mass spectrometry (REIMS). 

8.  The method of claim 1, wherein the 3-D tracking is selected from optical tracking, 5 

electromagnetic tracking, and a combination thereof. 

9.  Apparatus for spatially localizing mass-spectrometry analysis of an analyte derived from 

an energy event, comprising: 

an electrical device that delivers an energy event to a substrate; 

a system that transfers analyte from a site of the energy event for analysis by mass 10 

spectrometry;  

non-invasive sensors that sense electrical signals sent to and received from the electrical 

device under different modes of operation; 

 a processor that classifies the electrical signals according to each different mode of 

operation; 15 

 a tracker that tracks a location of the electrical device in three dimensions (3-D) during 

the energy event;  

wherein the processor performs spatial-temporal alignment of the mass-spectrometry, the 

determined modes of operation of the electrical device, and the tracked location of the electrical 

device;  20 

wherein mass spectrometry data corresponding to the determined modes of the electrical 

device are identified and localized within the site of the energy event. 

10.  The apparatus of claim 9, wherein the site of the energy event is a surgical site. 
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11.  The apparatus of claim 10, wherein the electrical device is an electrocautery device. 

12.  The apparatus of claim 11, wherein the analyte comprises smoke. 

13.  The apparatus of claim 11, wherein the different modes of operation of the electrocautery 

device comprise: cut in air; coagulation in air; cut in tissue; and coagulation in tissue. 

14.  The apparatus of claim 10, wherein the analyte is generated from native tissues at the 5 

surgical site. 

15.  The apparatus of claim 9, wherein the mass spectrometry is rapid evaporative ionization 

mass spectrometry (REIMS). 

16.  The apparatus of claim 9, wherein the 3-D tracking is selected from optical tracking, 

electromagnetic tracking, and a combination thereof. 10 
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