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Touch Express Open Port
Sampling Interface (OPSI)
One-touch sample analysis with the Touch Express OPSI, 
paired with the expression Compact Mass Spectrometer. 
Experience a prep-free, high throughput technique that 
shows results in seconds. 

The Touch ExpressTM Open Port Sampling Interface (OPSI), is 
designed for simple sampling of surfaces, solids, liquids and sample 
preparation tips and fibers. The novel ambient sampling technique 
was developed by Gary Van Berkel and Vilmos Kertesz, of Oak 
Ridge National Laboratory1.

Paired with the electrospray ion source of the expression Compact 
Mass Spectrometer, the solvent forms a meniscus at the open port 
before being drawn down the inner path into the electrospray ion 
source of the mass spectrometer under the Venturi effect of the 
nebulization gas. Any soluble sample touching the port is analyzed 
by the mass spectrometer in just seconds. Touch Express OPSI offers 
a fast assay benchtop solution for solid, liquids, and surfaces in a 
small-footprint, easy-to-use system.
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(1) An open port sampling interface for 
liquid introduction atmospheric pressure 
ionization mass spectrometry. Gary J. Van 
Berkel and Vilmos Kertesz, Rapid Commun. 
Mass Spectrom. 2015, 29, 1749–1756



Touch Express Open Port
Sampling Interface (OPSI)
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Touch Express OPSI Sampling for Results in < 30 Seconds
Any soluble sample touching the port is analyzed by the mass 
spectrometer in mere seconds. The OPSI source is a unique, prep-free 
sample technique that offers:

• Compound ID and impurity detection from almost any surface
• Direct assays from sample preparation tips and SPME fibers
• Easy screening applications for drug research, food safety,  
    environmental, forensics
• Large molecule applications including proteins, peptides,  
    oligonucleotides and polymers
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Solids, Liquids, Surfaces and
Fibers, All With Just One Touch 

Ideal for solid samples - Waste no time introducing your 
sample in to the mass spec with the Touch Express OPSI 
interface. Sample tablets and other solid samples directly 
without sample preparation.

Simple Liquid Introduction - Using a pipette or a 
capillary, easily introduce a liquid sample directly in to 
the Touch Express OPSI head. The technique is faster than 
other liquid introduction techniques such as flow injection 
analysis and infusion.

One-Touch Surface Analysis - Ideal for food surfaces, 
plant leaves, forensics applications and more, the one-
touch capabilities of the Touch Express OPSI provide 
results in < 30 seconds with no preparation.



 

A Complete Benchtop Solution 
The expression CMS with the Plate Express TLC plate reader, 
customizable (U)HPLC, the ASAP and iASAP probes for liquids, solids and 
even inert compounds, the Touch Express Open Port Sampling Interface 
(OPSI) plus a direct injection interface - all at the bench.
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Your Custom Compact Solution

Combined flash chromatography, 
TLC, (U)HPLC and manual injection 
interface. No re-plumbing necessary.
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Application Data: Direct
Analysis of Intact Proteins

Protein analysis with the Touch Express OPSI sampling technique.

To demonstrate the Touch Express OPSI technology for protein analysis, 
the technique is coupled with the expressionL CMS to demonstrate fast, 
benchtop analysis of intact proteins – 2 μL of myoglobin (horse) as well as 2 
μL cytochrome C (horse), were used as examples and deposited directly at 
the open port by pipette tip. 

Following sample analysis, a charge deconvolution feature within Advion 
Data Express software automatically calculates the uncharged protein mass
from the characteristic multiply-charged spectrum envelope obtained from 
ESI of biomolecules.

A total of 14 multiply charged ions of myoglobin were detected with 
charge state ranging from +9 to +22 (Figure 1A). The uncharged mass of 
myoglobin is calculated to be 16,951.2 (Figure 1B), within 1 Da of
the theoretical mass, 16,950.5. Similarly, for cytochrome C, a total of 12 
multiply charged ions were detected with charges ranging from +7 to +18 
in the m/z range from 700 to 1,800 Da (Figure 2A). The uncharged mass 
of cytochrome C is calculated to be 12,359.3 (Figure 2B), within 1 Da of
the theoretical mass of 12,360.0.
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Figure 1: Touch Express OPSI analysis of myoglobin: 1A. Mass spectrum of myoglobin
1B. Deconvolved, uncharged mass of myoglobin
Figure 2:  Touch Express OPSI analysis of cytochrome C: 2A. Mass spectrum of cytochrome 
C 2B. Deconvolved, uncharged mass of cytochrome C



Application Data: Rapid Screening 
for Fentanyl in Urine
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Figure 1, Touch Express OPSI SIM analysis of Fentanyl, 2.5 ng/ml, (1A) and 
SIM analysis of Fentanyl-D5, 100 ng/ml, (1B) in control urine: Negative The 
signal-to-noise ratio (S/N) for 2.5 ng/ml fentanyl is ~135 so the limit of quantitation (S/N 
= 10) is estimated to be lower than 1 ng/ml. The total analysis time for each sample is < 30 
seconds with a peak width of 12 seconds. No carryover was observed, demonstrating the 
capability for high throughput fentanyl screening. 

Quick and easy analysis for testing drugs of abuse.

Rapid analysis methods for drugs of abuse are in high demand from health 
practitioners and law enforcement agencies on a global scale. In 2017, it 
was found that fentanyl, a fast-acting synthetic painkiller that is nearly 100 
times stronger than morphine, has become the most widely abused synthetic 
opioid medicine – to the point it has become a public health problem. In this 
application we demonstrate a simple method for fentanyl screening in urine 
using Advion’s Touch Express OPSI coupled with the expressionL CMS.  

Solvent is delivered to the open port sampling area through the outer of a 
pair of concentric tubes at ~250 μl/min. The solvent forms a meniscus at 
the open port before being drawn down the inner path into the ion source 
of the mass spectrometer under the Venturi effect of the nebulization gas 
in the ion source. The control and fentanyl-spiked urine samples are simply 
touched in sequence to the Touch Express sampling port (Figure 1) and 
results are obtained in < 30s. 
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Experience the full expression CMS suite

The expression family of compact mass spectrometers was developed with 
maximum versatility in mind. They allow users to switch rapidly between 
the many different sample introduction techniques required throughout 
the chemist’s workflow; from simple direct probe analysis to ultra-high 
performance liquid chromatography and prep-scale purification.


