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Emergency Medicine Application of Biomarker Measurement Technology Employing

Surface Plasmon Field-Enhanced Fluorescence Spectroscopy
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Abstract

In the field of emergency medicine, especially in emergency
rooms in the United States, the reduction of overcrowding is
an urgent task. Patients retained in the ER waste limited hos-
pital resources, and patients suffer from excessively long wait-
ing times for treatment. To reduce overcrowding and provide
timely patient treatment, triage must quickly distinguish con-
ditions that require immediate attention, such as acute myo-
cardial infarction (AMI), from less serious conditions whose
symptoms (such as chest pain) mimic those of AMI.

In diagnosing AM, it is recommended to measure the car-
diac troponin | (cTnl) protein in the blood with high sensitiv-
ity to achieve fast and accurate diagnostic results. At this
time, however, such high sensitivity cTnl measurement is
possible only in large systems currently found in a hospital’s
central laboratory, necessitating transport of samples from
the emergency room to the central laboratory. Further, since
whole blood cannot be used as a measurement sample, the
preliminary step of preparing plasma samples from whole
blood must be taken. All this takes over 60 minutes for the ER
physician to receive results.

To meet this challenge, we developed a small, prototype
system that can be kept in the ER, can use whole blood speci-
mens, and can complete high sensitivity cTnl measurement
in just 10 minutes by using surface plasmon field-enhanced
fluorescence spectroscopy (SPFS).

The analytical sensitivity of this system is equivalent to
existing systems in hospital central laboratories that provide
high sensitivity cTnl measurement, and agreement of mea-
surements with hospitals’ central laboratory systems is good.
Furthermore, in a matrix test using whole blood specimens
prepared by spiking healthy whole blood with a standard
cTnl antigen, a strong correlation between whole blood and
plasma was confirmed. The use of this system in the ER prom-
ises to greatly aid triage identification of AMI and non-AMI
patients, thus reducing ER overcrowding.
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Fig. 1 High sensitivity cTnl immunoassay system’s rapid workflow in
diagnosing acute myocardial infarction.
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Fig. 2 The cTnl SPFS system.
The system consists of disposable reagent cartridges and a desk-
top measuring device.
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Table 1 Specifications of the cTnl SPFS system.

Sample type Heparinized plasma
Heparinized whole blood
Sample volume 200 pl

Turnaround time (TAT) 10 minutes

Measurement range 13 ng/L to 50,000 ng/L

(between-run CV < 10%)

Number of measurement slots 3
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Table 2 Analytical sensitivities and within-run imprecisions of our cTnl SPFS
system and company X’s system for central hospital laboratories.

Our cTnl SPFS system Company X’s system

LoB 1.1 ng/L 0.8 ng/L

LoD 2.6 ng/L 2.5ng/L

LoQ

CV 10% 7.2ng/L 6.9 ng/L
Within-run 52ng/L  3.8% N.D.
imprecision 315ng/L  3.8% N.D.

(cv) 48,000 ng/L  2.6% N.D.
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Fig. 3 Dilution test of two cTnl positive heparinized plasma samples with
different concentrations spiked with in-house standard cTnl antigen.
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Fig. 4 Correlation of measurement data: our cTnl SPFS system versus
company X's system.
Measurement was conducted on 60 cTnl positive heparinized
plasma samples. The range of measured cTnl concentrations was
from 3 to 46,173 ng/L.
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Fig. 5 Correlation of measurement data with our cTnl SPFS system: hepa-
rinized plasma samples versus heparinized whole blood samples.
Whole blood samples were prepared by spiking in-house stan-
dard cTnl antigen to commercially available healthy whole blood.
The range of measured cTnl concentration was 4 to 60,256 ng/L.
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