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Abstract- The fast progress in miniaturization of near infrared (NIR) spectrometer has taken advantage of
technologies. We have developed a new technology enable of analyzing blood without blood - Progenos® instrument.
Progenos® use NIR spectroscopy and chemometric algorithms to non – invasive blood analysis and is a portable
instrument. In order to investigation the Progenos® effectiveness, we presents in this paper a comparison study
between Progenos® and VIAVI MicroNIR®, a commercial equipment. These two equipment analyzed the same
samples of a binary mixture containing white aluminum oxide and activated carbon and the data treated by
chemometrics. Our study presented here showed that analytical results obtained with Progenos are the same as those
obtained with the VIAVI MicroNIR® instrument. Therefore, Progenos® has all the necessary technologies and
innovation to application in biochemical analyses.
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INTRODUCTION
The fast progress in miniaturization of near infrared (NIR) spectrometer has taken advantage of new technologies and has to
led a drastic reduction of spectrometer size and weight while allowing good performance due to the high precision
implementation of important elements in the final device [1-2].
Blood analysis normally used in nowadays is costly, slow and brings discomfort to patients. Some papers describe non –
invasive methods for analyzing blood using various techniques [3-6]. Nevertheless, the use of NIR spectroscopy associated
with chemometrics deserves special mention for use as a non – invasive blood analytical method in humans [7].
Our company developed a new portable instrument, Progenos®, based in NIR spectroscopy and using chemometric
algorithms to performed blood analysis without blood [8-9]. Based too in NIR spectroscopy, VIAVI MicroNIR® is a
commercial equipment that has technological components originally developed for National Aeronautics and Space
Administration (NASA) interplanetary spacecraft [10].
In order to investigation the Progenos® effectiveness, we present in this paper a comparison study between Progenos®
and VIAVI MicroNIR®.
EXPERIMENTAL
INSTRUMENTATION
Progenos®, Nanotimize Company, has a plurality of photodetectors arranged in a circular gridded geometry that covers the
wavelength range from 960 to 1600 nm.
VIAVI MicroNIR® 1700ES, Viavi Company, has an array detector that covers the wavelength range from 950 to 1650 nm
and uses Linear Variable Filters (LVF) as a dispersant optical element.
NANOTIMIZE STANDARDS PREPARATION
The standards were prepared with the proportion of two types of powdered material: one in white (white aluminum oxide,
Al2O3) and the other in black (activated carbon, C). Considering the appropriate proportions of each material, the samples
were macerated and placed in a sample holder with a special glass window, generating standards of 2, 4, 6, 8 and 10% black
material concentration.
SPECTRAL DATA ACQUISITION
The acquisition of spectral data of the same samples in both Progenos® and VIAVI MicroNIR® was performed in
triplicate. The files generated in “.csv” format were exported to “Orange-Canvas”, version 3.28, which runs on the Anaconda
platform, in which all data processing was performed.
RESULTS
The model validation were carried out by cross-validation, data stratification, repetition of training and test data. In total,
ten repetitions were performed with data stratification at 66%. The results are summarized in Tables 1 and 2.
Table – 1: Results of the analysis of the Nanotimize standards by Progenos® equipment.
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Model
MSE
RMSE
MAE
Support Vector Machines
0.197
0.444
0.312
Partial Least Squares
0.062
0.249
0.158
Neural Network
0.053
0.231
0.137
Linear Regression
0.034
0.184
0.116
MSE = mean squared error; RMSE = root mean squared error; MAE = mean absolut error e R² = R-squared.
Table – 2: Results of the analysis of the Nanotimize standards by VIAVI MicroNIR® equipment.
Model
MSE
RMSE
MAE
Support Vector Machines
0.042
0.205
0.175
Partial Least Squares
0.043
0.207
0.173
Neural Network
0.063
0.250
0.193
Linear Regression
0.046
0.214
0.187

R2
0.975
0.992
0.993
0.996

R2
0.995
0.995
0.992
0.994

The observation, mainly, of column R2 of Table 1 in comparison with Table 2 shows that the results obtained with the two
equipments are equivalent.
CONCLUSION
The analytical results obtained with Progenos® are the same as those obtained with VIAVI MicroNIR® instrument.
Therefore, Progenos® has all necessary technologies and innovation to application in biochemical analysis.
CONFLICT OF INTEREST
The authors declare that they have no known competing financial interests or personal relationships that could have
appeared to influence the work reported in this paper.
ORCID
José Antonio Martins: https://orcid.org/0000-0003-4083-5646
Vagner Sargentelli: https://orcid.org/0000-0002-0591-5483
REFERENCES
[1]
H. Yan, W. Siesler, "Hand-held near-infrared spectrometers: State-of-the-art instrumentation and practical
applications", NIR news 29(7), 1–5 (2018).
[2]
L. P. Schuler, J. S. Milne, J. M. Dell, L. Faraone, "MEMS-based microspectrometer technologies for NIR and MIR
wavelengths", J. Phys. D: Appl. Phys. 42(13), 13001(13 pp) (2009).
[3]
J. W. McMurdy, J. D. Jay, S. Suner, G. Crawford, "Noninvasive optical, electrical, and acoustic methods of total
hemoglobin determination", Clin. Chem. 54, 264–272 (2008).
[4]
V. P. Rachim, W. Y. Chung, "Wearable-band type visible-nir infrared (Vis-Nir) optical sensor for non – invasive
blood glucose monitoring", International Meeting on Chemical Sensors 73–74 (2018).
[5]
S. F. Malin, T. L. Ruchti, T. B. BlankS. N. , Thennadil, S. L. Monfre, "Noninvasive prediction of glucose by nearinfrared diffuse reflectance spectroscopy", Clin. Chem. 45, 1651–11658 (1999).
[6]
A. Sakudo, H. Kuratsune, Y. H. Kato, K. Ikuta, "Visible and near-infrared spectra collected from the thumbs of
patients with chronic fatigue syndrome for diagnosis", Clin. Chim. Acta 413, 1629–1632 (2012).
[7]
V. Sargentelli, J. A. Martins, "Near infrared and chemometrics applied to non-invasive in vivo blood analysis:
Overview of last twenty years of development", IJEDR 8(1), 570–576 (2020).
[8]
J. A. Martins, P. M. Adorni, V. P. Ferreira, "Sampler and method of parameterizing of digital circuits and of non –
invasive determination of the concentration of several biomarkers simultaneously and in real time", Patent Number:
US10815518B2 (2016).
[9]
J. A. Martins, “Palm device for non – invasive collection of biomarkers in living beings”, Patent Requested Brazilian
National Institute of Intellectual Property (INPI), https://busca.inpi.gov.br/pePI/jsp/patentes/PatenteSearchBasico.jsp, Number:
BR 10 2020 021765 8 (2020).
[10]
Website: https://www.viavisolutions.com/en-us/osp/solutions/nir-spectroscopy. Access in 28/04/2022.

IJEDR2202029

International Journal of Engineering Development and Research (www.ijedr.org)

173

