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Clinical Applications for Miniaturized Mass Spec 
Portable and compact mass spectrometers bring the reliability and 
integrity of mass spec out of the lab and into the field. 
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The mass spectrometer has been called the smallest scale in the world. It 
has shown the world the components in the atmosphere in space, 
monitored air for the detection of chemical warfare agents, detected 
drugs, diagnosed diseases, helped create vaccines, and analyzed water for 
the detection of metals, to name just a small sample of applications. First 
beginning as a tool created by physicists and then expanding to other 
fields, the contributions of mass spectrometry have been invaluable to the 
world over. Mass spectrometry has been able to assist in making strides in 
areas within the biological field, such as peptide and protein analysis. 

With the use of electrospray 
ionization, MALDI, and now 
paper spray ionization, which 
only requires a small drop of 
sample, the range of biological 
mass spec applications has 
grown exponentially. Mass 
spectrometry has been 
integral in many aspects of 
biomedical analysis from 
protein and peptide analysis to 

toxicology to the development in vaccines to work against pathogens. 
Although many advancements have been made and mass spec analysis has 
become relied upon for clinical analysis, the level of expertise, 
understanding, and time to analyze samples has limited the growth of 
expanding the field to accommodate a growing need for a more timely and 
cost effective way to analyze in a clinical setting. A new approach is needed 
to be able to expand the field of mass spectrometry outside of the 
laboratory and into areas that, in order to be utilized, need mass spec 
analysis to be more practical in application. 

The solution in combating the limitations in understanding and operating 
mass spec instrumentation and providing rapid results requires the 
instrument to be understood and operated by those that do not have a 
background in mass spectrometry and for the instrument to provide 
results in real-time. BaySpec’s rich history in miniaturization provided a 
solid foundation in implementing the solution to accommodate the 
growing need for more flexibility in the mass spectrometry field. BaySpec’s 
solution was found in the compact and portable Portability and Continuity 
mass spectrometers. With Portability and Continuity, the mass spec was 
able to be taken out of the lab and put in the field. BaySpec was able to 
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Clinical Applications 
• Point-of-Care 
• Bacterial & Viral Infections 
• Circulating Cells 
• Blood-based Biomarkers 
• Biopsy & Immuno-Oncology 
• Pharmacology therapeutics 
• Tissue analysis 
• Toxicology 

Portability™ MS 

 
Features: Portable, field-analysis, results 
in seconds, rapid start, MS/MS capability  
Detection Limit: < 10 ppb 
Mass Range: 50 – 650 amu 
Weight: 10 kg 

Continuity™ MS 

 
Features: Compact, high sensitivity, large 
mass range, results in seconds, MS/MS 
capability 
Detection Limit: < 100 ppt 
Mass Range: 50 – 1200 amu 
Weight: 20 kg 

Figure 1: A small drop of blood or other 
biological fluid or tissue is all required for 
paper spray analysis. 
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create a small footprint and light weight by using a 
revolutionary linear ion trap. The linear ion trap has high 
tolerance for a low vacuum and high pressure, allowing 
for the use of miniature pumps that can be contained in 
the instrument housing itself. Both instruments use 
atmospheric sampling, which eliminates the need for 
tanks and can be battery powered, making the 
instruments completely self-contained and truly 
portable. A key feature is the ease of use from 
practically no sample preparation to the operation of 
the instrument, which requires little-to-no scientific 
background or experience, which allows valuable time 
to be spent obtaining results instead of performing time 
consuming sample extractions and complicated 
instrument operation. 

Many diagnostic tests that need quick results in a 
clinical setting are preformed using immunoassays. 
Immunoassays have a potential for both false positive 
and negative results. Although they can provide a 
presumptive result in minutes, Portability and 
Continuity mass spectrometers are able to provide 
results within seconds. Portability and Continuity can  

be equipped with tandem MS to further identify the 
compounds in the spectra. When paired with paper spray 
ionization, only a drop of sample is needed to perform 
analysis. Clinical diagnostics can be performed using whole 
blood, plasma, urine, oral fluid, and tissues. Analysis includes 
circulating tumor cells, infectious diseases such as 
tuberculosis, biomarkers that indicate conditions such as 
sepsis, in addition to being able to be used in an operating 
room on tissue to determine acceptable margins of tissue 
removal.  

Mass spectrometry analysis can reach further today than ever 
before. With the ease of use, portability, direct sampling, 
rapid results, and the option to be battery operated – no 
longer is analysis confined to a laboratory or even a clinic. 
Using mass spec for clinical diagnostics now has the potential 
to reach communities in underdeveloped countries that or 
regions afflicted by disaster like never before, increasing the 
potential for the ability to provide a higher level of care by 
way of making accessible rapid and reliable clinical analysis.

 

Figure 2: Portable mass spectrometry is able to take MS analysis out of the lab and into the hands of those in the operating room, clinics 
in underdeveloped areas, and to hospitals and clinics. Direct sampling of whole blood, tissue, urine, etc. can be used to obtain rapid and 
reliable results. 
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