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(54) Title: A NOVEL SYSTEM AND METHOD FOR EARLY-STAGE DETECTION OF MULTIPLE CANCERS

Sample collecting device for collecting one or more bi

mammals, 202

fluid samples from one or more biological

Precipitating device for extraction of one or more metabolite from samples by precipitation of protein
with chilled alcohol including at least methanal, 204

Vacuum dryer device for drying the one or more metabolite extracts from the at least one precipitating
device, 206

¥

Device for reconstituting the one or more dried metabalite extracts in aqueous solutions, 208

Liquid Chromatography {LC) device with a mass spectrometer {MS) {abbreviated, herein after, as LC-MS)
far analysing one or more resultant reconstituted metabolites, 210

[}

Aligning the masses obtained for the ions in the metabolome profile, using the UHPLC deviee 110 and
the HRMS 112, across all the samples, 212

¥,

Minimizing errors that may be genera

measurement of the masses for the ions, 214

v

Three quality cantrols {QCs) incorporated ta imprave the overall accuracy of the test predictions i.e,
QC1,Qc2and QC3 216

¥

Applying sequential AI/ML models / algorithms i.e CDAI model and TOOAI model on metabolite ions for
statistical analysis of the samples, 218

FIG.-2.

(57) Abstract: The present invention describes a comprehensive system and method for the simultaneous early detection of multiple
cancers in a single analysis. The system involves a Liquid Chromatography-Mass Spectrometry (LC-MS) device coupled with proces-
sors and AI/ML algorithms. The LC-MS device analyses metabolite ions from dried extracts of biological fluid samples, aligning and
normalizing the data while minimizing errors. Quality control processes, including a neural network model and critical ion monitoring,
ensure accurate detection. The system employs AI/ML processes to create two models: the Cancer Detection AT (CDAI) Model for
identifying cancerous samples, and the Tissue of Origin Identification (TOOAI) Model for distinguishing specific cancer types. The
models are applied to test samples, providing scores based on tissue of origin probabilities. The invention aims to revolutionize early
cancer detection through advanced analytical and machine learning techniques.
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