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FLUIDICAM uses a co-flow microfluidic principle to measure
viscosity. Sample and reference standard are pushed together to
the microfluidic channel (typically 2.2mm X 150μm) under
controlled flow rates. In this laminar flow, interface position
between sample and reference relates the viscosity ratio between
the two to the flow rates.

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

Protein solutions of higher concentrations are gaining the interest within the
biopharmaceutical industry as new forms of drug delivery systems are being studied. That
concentration will impact the viscosity of a protein solution depending on its inherent
aspect: mass, volume, shape, and ability to deform.

Bovine serum albumin, the protein of choice for this note, is one of the most studied
proteins. It is the main protein of plasma with a typical concentration of 50mg/ml. The
viscosity of BSA solutions has been reported to increase linearly with concentration in
diluted solutions (below 100mg/ml) and exponentially at higher concentrations.

Viscosity of bovine serum albumin (BSA) in water has been
studied with FLUIDICAM RHEO at different concentrations ( from
25 to 250 mg/ml ) at 25°C. The same water based reference has
been used for all samples. And in order to minimize the sample
volume, a 50μm chip has been used. Samples were measured
24h after preparation.

Reminder on the technique
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Fig. 1: Fluidicam measuring principle

Method

Viscosity as a function of shear rate

FLUIDICAM RHEO offers high precision even at low viscosities
allowing to discriminate sample with 0.08 mPa.s resolution. In
addition, resulting standard deviation is 1.5% in average. Viscosity
for distilled water is measured with a precision of less than 1%
compared to theoretical value.

The viscosity of the BSA solutions increases with the
concentration. All protein solutions present Newtonian behavior.
Thus, no denaturation could be observed even at 100 000 s    .
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FLUIDICAM         

Fluidicam allows a fast, hassle-free
measurement of viscosity as a function of
shear rate using low sample volume. With

its extended measurement range (as
compared to a standard rotational

rheometer), the microfluidic rheometer
analyzes viscosity at high shear rates (up to
100 000 s    ). The viscosity being sensitive

to small variations in molecule size,
phenomena such as aggregation, unfolding

or denaturation phenomena can be
monitored in concentrated protein

solutions.
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Fig 2. Viscosity of BSA solutions in water as a function of shear rate at different
concentrations

Viscosity as a function of BSA concentration

Defining rheological properties of protein solutions at various
concentrations is essential to anticipate the efficiency of
injectability and other drug delivery methods.

It can be noticed that viscosity variation is not a linear function.
Above a “critical limit” concentration, the viscosity becomes
much higher. If the curve is separated in two “linear” parts, it
comes out that the critical concentration is around 175 mg/ml.

For this preparation (pH, water based, storage conditions),
injecting the protein at a concentration higher than 175 mg/ml
may cause some pain during the injection.

Fig 3. Viscosity as a function of protein concentration.
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