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Innovation Sparks Life Into HPLC Detection of Compounds

High-performance liquid chroma-
tography (HPLC) is a common 

technique used for the analysis of 
pharmaceutical drugs and impurities, 
chemicals in food, flavors, oils and 
fuels, polymers, and more. HPLC 
works by separating different types of 
molecules in specialized flow-through 
columns. The separated molecules 
are subsequently identified and/or 
quantified using a myriad of detec-
tors. Common detectors include 
those based on ionization (e.g., mass 
spectrometry), light absorption (e.g., 
ultraviolet-visible spectroscopy), light 
refraction (e.g., refractive index), and 
light scattering (e.g., evaporative light 
scattering or charged aerosol). 
	 Difficulties arise when compounds 
cannot be identified (i.e., unknowns), 
standards are not available, or 
compounds are not easily detected 
— for example, compounds that do 
not ionize nor absorb light. In these 
cases, scientists are forced to estimate 
concentrations until standards can be 
made or to utilize time-consuming 
and expensive alternatives such as 
nuclear magnetic resonance. 
	 Researchers at Activated Research 
Company (ARC, www.activatedre-
search.com), a Minnesota-based 
small business funded in part by 

the National Science Foundation 
(NSF), have developed a new detec-
tor, the Solvere, that gives scientists 
the ability to quantify unknowns or 
compounds without standards. It also 
responds to many compounds that do 
not absorb light or ionize well because 
of its unique method of detection, 
opening possibilities of what can be 
measured with HPLC. 
	 Solvere’s method of detection is 
based on measuring the carbon dioxide 
evolved from a laser-activated photo-
catalytic oxidation of analytes. In the 
Solvere, HPLC effluents that contain 
compounds of interest are deposited 
onto a rotating disc. Mobile phases and 
additives are thermally evaporated so 
they do not saturate detector signals. 
The disc contains specialized surface 
treatments with photocatalysts that 
are engineered to adsorb and catalyze 
the combustion of analytes to CO2 in 
the presence of a laser at a specific 
wavelength. The resulting CO2 is then 
measured by a flame ionization detec-
tor (FID), which is equipped with a 
catalytic reactor that converts CO2 into 
CH4 for increased sensitivity. 
	 Prior attempts to couple flame 
ionization detection with HPLC failed 
to reach commercial success because 
of poor performance, robustness, and 

safety concerns. Advances in laser and 
catalytic surface technology pioneered 
by ARC, as well as computer-guided 
control, have enabled the develop-
ment of this innovation. Specifically, 
miniaturized high-powered lasers 
and precision optics have replaced 
dangerous hydrogen-oxygen flames 
used to combust analytes. Special-
ized photocatalysts were developed 
to efficiently convert a wide variety 
of analytes, while being resistant to 
catalyst poisons. 
	 The new detection scheme is find-
ing applications in polymer develop-
ment, drug discovery and impurity 
quantitation, drug excipient analysis, 
biomolecule analysis (e.g., proteins, 
DNA/RNA, and monoclonal anti
bodies), and sugar analysis. In polymer 
analysis, the technology is for the first 
time allowing scientists to measure 
the copolymer ratio as a function of 
molecular weight. The Solvere is also 
aiding scientists in the measurement of 
carbohydrates and sugars in biologics 
and food, where unknowns and limited 
standards previously caused issues 
with measurement accuracy. 
	 The technology received the  
2021 R&D 100 Award in the ana-
lytical and testing category and the 
Analytical Scientist’s Innovation 
Award, where the judges remarked: 
“Quantification of HPLC peaks of 
unknowns or of compounds for which 
no standards were available has previ-
ously resulted in numerous errors. 
Now, every compound can be quanti-
fied, taking away subjective assump-
tions and large errors.” The Solvere 
is commercially available from ARC 
in the U.S. and is coming to global 
markets in 2023. 

◀ (a) Activated Research 
Company’s (ARC’s) novel 
detection process begins 
with mobile phase removal 
of high-performance liquid 
chromatography (HPLC) efflu-
ent, followed by laser-activated 
photocatalytic oxidation of 
analytes to CO2. The resulting 
CO2 is detected by a flame ion-
ization detector (FID). (b) This 
CAD model of Solvere shows 
the reaction cell with inlets 
and outlets, a laser window, 
and an internal rotating disc 
(not pictured) where analytes 
are deposited and reacted.

This technology was funded in part by the  
NSF Small Business Innovation Research 
(SBIR) Program.


