
FLUIDICAM         

FAST & SIMPLE LOW SAMPLE VOLUME HIGH ACCURACY

Fluidicam  uses a co-flow microfluidic principle to measure
viscosity. The sample and a reference solution are
simultaneously introduced into the microfluidic channel
typically 2.2mm X 150μm) with controlled flow rates. This
results in a laminar flow where the interface position between
sample and reference relates the viscosity ratio and flow rates.

Images acquired during the measurement allow to calculate the
position of the interface and plot directly an interactive flow
curve.

Effective drug delivery is a subject of research in thousands of groups all over the
world. One way in which drugs can be delivered is by using liposomes. Liposomes
are spherical vesicles that have one or more lipid bilayers, the spherical form allows
active molecules to be trapped inside and these molecules are then released into
the target cells when the lipid bilayer of the liposome fuses with the bilayer of the
cell membrane.

Drug delivery is the main use of liposomes however, there are other areas where
they are used such as: dietary supplements, pesticides, dyes for textiles and
cosmetics.

Test 1 shows 4 different liposome samples that were measured at
25°C, in duplicate. Approximately 1ml was used to plot a flow
curve. A 50μm glass chip which allows a low sample consumption
and a shear rate range between 1000 -10000 s    was chosen. At
the lower shear rates results could be correlated to the
conventional rheometer and the higher shears correspond to
shear occuring in a needle. The second test shows sample B and D
at both 25°C and 37°C.

Reminder on the technique
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Fig. 1: Fluidicam measuring principle

Method

Fluidicam     built-in camera allows to visualize the flow before,
during and after the measurements. Example of Sample A is
shown below:

Flow visualization

The flow rates are automatically calculated by the software, these
flow rates can be correlated to the flow rate through a needle.

Figure 2. Images of the inside of the microfluidic chip
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Samples B and D were selected to be tested at 37°C to mimic the
body temperature. Figure 5 shows the results.

Figure 3 shows that all 4 samples have a viscosity between 3 and
6 mPa.s and are showing slight shear thinning. Liposome A has
the highest viscosity and samples C and D the lowest. This means
sample A could be more difficult to inject or need more injection
force.

Both samples are still showing shear thinning behaviour at 37°C.
The table below shows how the temperature impacts the
sample’s viscosity, 𝜼.

Figure 3. Flow curves samples A-D at 25°C

Fluidicam       is a powerful tool for the
comparison of injectable liposomes with as
little as 1ml needed to plot a flow curve. The
high sensitivity when measuring low viscosity
samples means very small differences can be
observed and the impact of the temperature

on the liposomes can also be studied in
minutes.

CONCLUSION

Figure 4. Barchart showing the viscosity of samples A-D.

Comparison of viscosity at 25°C and 37°C.

Figure 5. Flow curves samples B and D at 25° and 37°C

     

Sample
𝜼 (mPa.s)

Low shear
25°C

𝜼 (mPa.s)
High shear

25°C

𝜼 (mPa.s)
Low shear

37°C

𝜼 (mPa.s)
High Shear

37°C

B 4.53 4.05 2.86 2.40

D 4.00 3.48 2.71 2.09

Table 1: Viscosity of samples B and D at 25° and 37°C

For Sample B a decrease in viscosity of 37% is observed at low shear
when the temperature is increased to 37°C while Sample D only
shows a 32% decrease. At higher shear both samples show a 40%
decrease in viscosity. Sample B is slightly more affected by the
temperature than sample D.

Results

Characterization of Injectable liposome at 25°C

Fluidicam    provides high precision even when measuring low
viscosity samples because the laminar flow in the microfluidic chip
is maintained

RHEO

RHEO


