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Introduction
Quartz crystal resonators (QCR) are piezoelectric elements that, when excited with a sinusoidal signal at its

resonance frequency, their impedance will reach a minimum value. According to Sauerbrey [1] and Kanazawa

[2], when the crystal is in contact with a mass (solid film) or with a fluid, its resonance frequency changes.

These properties allow QCR to have applications in the field of biomedicine [3]. With this prototype it will be

possible to measure the viscosity of biological fluids for medical diagnosis, for example, synovial fluid, since

the viscosity is a factor in diagnosing diseases such as osteoarthritis or arthritis [4, 5]. On a first stage, we

must make sure that the device is capable of measuring viscosity. For this purpose, tests were developed to

measure the viscosity of a Newtonian fluid such as a mixture of vegetable glycerin with distilled water.
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The prototype is composed of a DDS module which generates the sinusoidal

signal that excites the QCR, an Arduino DUE card and LabView software which

controle the system and receive the data, a Quartz Crystal (purchased form

Quartz Pro, Jarfalla, Sweden; http://www.quartzpro.com), one Crystal Holder

(printed on 3D) where the sample will be pipetted. Crystals have the fundamental

resonance frequency at 10 MHz, gold electrodes on both sides with 5 mm of

diameter.

The capability of the prototype to measure

the variation of viscosity was demonstrated,

since the measured points taken of each

mixture of glycerine are related with the

increase of the viscosity.

Viscosity measurements were obtained for

each of the mixtures. These measurements

were compared with a professional

Fungilab viscometer to compare the tests

performed.

• The device can detect viscosity variations in the same way that a professional viscometer does.

• The results show a higher response compared to the professional viscometer.

• Frequency increases linearly in function of the (𝜌L* 𝜂L)^0.5 parameter.

For future work it is necessary to study and determine separately both effects (mass deposition and viscosity) on fluids measurements, furthermore it will be necessary to properly

calibrate the system so that the measurements are adjusted.

Figure 3: System block

diagram

Figure 4: QCR Biosensor circuit board + Arduino DUE
Figure 5: Quartz Crystal and Crystal holder

Figure 1: Synovial fluid viscosity examination

(taken from: Elsevier inc.-Netterimages.com

Figure 2: Fungilab

Rotational

Viscometer

On the other hand, some samples of vegetable glycerine diluted in distilled water with concentrations

of 0, 10, 20, 30, 40 and 50% were made in order to make the measurements with this fluids.

Figure 6: Variation of admitance and susceptance curves

in the cristal without (left) and with (right) sample

Figure 7: QCR physical structure (taken

from: 3t-analytik.de, What is QCM-D).


