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INTRODUCTION

Viscosity can be described as the internal friction of a fluid, caused by
molecular attraction, which makes it resist a tendency to flow (Brookfield, p.
15). The greater the friction, the greater the amount of force required to
cause a fluid movement, which is called “shear”. Highly viscous fluids,
therefore, require more force to move than less viscous materials.
The viscosity measurement can be affected by variables related to the
instrument (viscometer) or the test fluid. Test fluid’s related variables deal
with the rheological properties of the fluid. Based on rheological properties,
the fluids can be divided into Newtonian (same viscosity at different shear
rates) and non-Newtonian (different viscosity at different shear rates).
Instrument variables would include viscometer design, spindle geometry,
speed of rotation, time of test measurement and measurement conditions.
Therefore, in order to obtain accurate results, optimization of the viscosity
measurement method for each product is required.
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MATERIALS AND EQUIPMENT
oMaterials
The current study was conducted on a laboratory trial of viscous cutaneous
solution, as test solution.
oMeasuring equipment
The viscosity measurement was performed using rotating Brookfield DV2T
RV viscometer as described in Ph.Eur. Method 2.2.10, with standard disc
spindles (Figure 1 and Figure 2).
Sample container
According to Brookfield manufacturer instructions, the standard spindles
supplied with the DV2T RV viscometer (RV2-7) are designed to be used
with a quardleg attached and 600 ml beaker.
oSample quantity
Sample quantity of NLT 350 ml was selected as appropriate in order to cover
the immersion mark of the standard disc spindle.

CONCLUSION
According to the results obtained during the study, analyzed cutaneous
solution can be categorized as time independent, non-Newtonian
pseudoplastic fluid. As per viscosity method optimization, the afore
discussed measurement conditions are established as satisfactory for
obtaining accurate and reproducible viscosity results.
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OBJECTIVE
The aim of this study is optimization of the method for viscosity
measurement and evaluation of rheological behavior of a viscous cutaneous
solution.

Time (min) Speed (rpm)

Spindle
RV 2 RV 3 RV 4

Torque 
value (%)

Viscosity 
(cP)

Torque 
value (%)

Viscosity 
(cP)

Torque 
value (%)

Viscosity 
(cP)

1 10 22.9 916.00 9.2 920.00 5.1 1020.00
2 20 38.1 762.00 15.9 795.00 8.6 860.00
3 30 51.6 688.00 21.6 720.00 11.4 760.00
4 40 63.0 630.00 26.3 657.50 13.7 685.00
5 50 72.7 581.60 30.3 606.00 15.8 632.00
6 60 81.4 542.67 34.0 566.67 17.7 590.00
7 70 88.6 506.29 37.2 531.43 19.4 554.29
8 80 95.2 476.00 40.2 502.50 21.0 525.00
9 90 101.7 452.00 42.9 476.67 22.5 500.00

10 100 107.6 430.40 45.5 455.00 23.8 476.00

Table 1. Spindle selection

Figure 1. a) Brookfield DV2T RV viscometer b) Standard spindles
a) b)

RESULTS AND DISCUSSION
o Spindle selection
An appropriate spindle selection will result in obtaining torque value
between 10-100%. However, the goal is to obtain a torque value between
30% and 70%.
According to the visual assessment of the test solution viscosity, the research
team decided to use RV disc spindles.
The test variables changed during the analysis for selection of appropriate
spindle, and the obtained results are displayed in Table 1.

According to the results, RV-2 spindle acquired the most acceptable torque
values (23-108%) in comparison to RV-3 (9-46%) and RV-4 (5-24%).
Therefore, RV-2 spindle is chosen as most appropriate for further
measurements.
o Optimization of rotation speed, measurement time point and

temperature
The spindle speed rotation to be tested was selected based on the most
acceptable torque values obtained during previously measurements for
spindle geometry selection. In order to select the most appropriate rotation
speed as well as appropriate time point for further measurements, viscosity
profile measurements using previously selected RV-2 spindle were
performed. The results are displayed in Table 2 and Figure 2.

Time
(min)

Rotation speed
20 rpm 30 rpm 40 rpm

Torque value (%) Viscosity  (cP) Torque value (%) Viscosity (cP) Torque value (%) Viscosity (cP)
1 39.1 782.00 50.7 676.00 62.9 629.00
2 39.1 782.00 50.9 678.67 62.9 629.00
3 39.2 784.00 51.0 680.00 62.9 629.00
4 39.1 782.00 51.0 680.00 62.9 629.00
5 39.1 782.00 51.0 680.00 62.9 629.00
6 39.1 782.00 51.0 680.00 62.9 629.00
7 39.1 782.00 51.0 680.00 62.9 629.00
8 39.1 782.00 51.0 680.00 62.9 629.00
9 39.1 782.00 51.0 680.00 62.9 629.00

10 39.1 782.00 51.0 680.00 62.9 629.00

Table 2. Optimization of rotation speed

The most acceptable torque values (50%) are obtained with spindle rotation
speed of 30 rpm. The results show that the viscosity values of the cutaneous
solution as well as the obtained torque values display no difference in time
period from 1 to 10 minutes. Therefore rotation speed of 30 rpm and time
point of 1 minute are selected as suitable for further analysis.
In order to evaluate the temperature effect, viscosity values of cutaneous
solution were measured at three different temperatures: 20°C, 22°C and 25°C
using previously defined measurement conditions.

As a result of identified variation in obtained viscosity values at different
temperatures, determination and marking the temperature of the cutaneous
solution during viscosity measurement is recommended.

Figure 2. Optimization of measurement time point

Table 2. Optimization of temperature range


