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 Accurate tissue diagnosis during cervical cancer surgery is important to increase cancer screen-
ing and define treatment options. However, current methods of examining intraoperative tissue can be 
time-consuming and independent. We have developed a handheld and biocompatible machine integrated 
with the massSpec Pen, which uses a different water droplet to extract cells and diagnose tissue faster. 
Here we examined the effectiveness of this technology in cervical cancer diagnosis in different sample 
sets, tissue types, and mass spectrometry systems.

 Cervical cancer is the most dangerous disease and is the fifth leading cause of all cancer-re-
lated deaths in women (1-2).Accurate diagnosis and stratification of cervical cancer are essential to 
developing individualized treatment options(3)High-grade serous carcinomas (HGSC) 6 and low-grade 
serous carcinomas (LGSC) are the most common types of cervical cancer, and this ends up counting 
only a small percentage of cases. HGSCs display aggressive traits that include rapid growth and ag-
gressive behavior, while LGSCs follow a lazy course(4)On September 6, 2017, Jialing Zihang an assistant 
professor, Department of Chemistry, University of Texas at Austin and his team dedicated to his insti-
tution published a transformative work in a translation of medical medicine research. [5].Their work 
can completely eradicate cancer from its grass roots. The study was designed to perform abnormal 
tissue analysis and to diagnose carcinoma within living cells using the “MasSpec Pen”. This “MasSpec 
Pen” is actually a probe, connected to a Mass spectrometer (Figure 1). Modern oncologists and sci-
entists often face a major challenge in tissue screening and cancer treatment due to the detection of 
cancer cells in normal cells. Most women who are diagnosed with breast cancer will have to undergo 
surgery. This means that the cancer surgeon must face the challenge of separating cancer cells from 
normal cells in order to maintain the full integrity of the breast. In the same way, in lung cancer, com-
plete replacement of the primary tumor is necessary because after surgery it was often seen that the 
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remaining cancerous cells continued to be found. Similarly, in cervical cancer, residual carcinoma cells 
can form adverse reactions to chemotherapeutic treatment. Therefore, there has been a need to eval-
uate negative gene testing and complete tumor removal. In addition, the definition of a cancer cell is a 
tedious process, a major concern for any histopathologist to detect ontogenesis using the normal frozen 
phase method and the frozen phase that operates under surgery due to over time, the interaction of cold 
materials and tissue morphology. Patient risk for life due to extended anesthesia. When oncogenic side 
cells were found, patients underwent further surgery, excessive anxiety and discomfort. [6-9].Our team 
like described the development of a handheld machine, designed by the MasSpec Pen, for ex vivo and 
in vivo nondestructive nondestructive molecular analysis and tissue identification.(10)Histopathy analysis 
of tissue segments is often used to diagnose surgical models, by insertion into surgery by frozen phase 
analysis, or after surgery using chronic tissue. Despite its relatively slow transformation (approximately 
30 minutes), the results of the frozen phase test within surgery can be limited due to a very cold artifact 
that affects tissue history. In addition, testing for a frozen phase of multi-tissue samples may not be 
possible, as many areas of concern are often identified during surgery. Postoperative tissue analysis 
is time consuming (about 1 week) and exposes the patient to additional health risks, discomfort, and 
anxiety.(11)The MS method of rapid evaporative ionization was recently used in the analysis of vivo ovarian 
cancer(12).Ambient ionization MS techniques are well-suited for rapid and biological tissue analysis due 
to their easy application to air pressure and small sample preparation requirements(13)

 

Mass spec pen analysis
 The 2.7-mm pen-shaped Mas Pen Pen was used for analysis, using the same procedures as the 
pre-defined system (see Methods for Extending Data online)(14)The MasSpec Pen uses a drop of water 
to release molecules from its tissues when it comes in contact, which is then analyzed with an Orbitrap 
mass spectrometer and mathematical separators, resulting in an average analysis time of about 10 
seconds. A new MasSpec Pen device was used in each tissue analysis described in this study to prevent 
any possible transfers between samples. The tests were performed on a Q Exactive Orbitrap and an LTQ 
mass spectrometer (Thermo Fisher Scientific). Orbitrap analysis was performed from m / z 120–1800 
with a resolution of 140000 m / z 200. ion trap analysis was performed from m / z 120–1000. Tandem MS 
of selected ions was performed during the analysis of the MasSpec Pen using high power separation in 
Q Exactive. Note, the analysis of the MasSpec Pen Orbitrap sample sample 1 (n = 57) and the resulting 
data were previously described.(15)

 

Standard Analysis
 Orbitrap and ion trap data were captured, processed, and filtered before lasso(16)Data from 
sample sets 1 and 2 are randomly separated between training and validation sets. Editing performance 
is measured by sensitivity, clarity, and accuracy. The “pROC” R package was used to select the appropri-
ate limit on the receiver's operating feature curve.2(17)
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