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AUTOMATED DEVICE FOR

SURFACE ENERGY MEASUREMENT

OF SOLIDS PERMANENTLY 

SUBMERGED IN LIQUIDS

Products of the life sciences and laboratory

equipment market are widely used in energy,

polymer, mining/metallurgy, and food manufacturing

sectors. They may be applied for identifying defects,

analysing, predicting materials failure, detecting

contaminants, biofouling growth, surface weathering

state, and profiling the depth of materials.

The contact angle measurement market is a target

market for the proposed invention. It makes a part

of addressable surface science market, being

a segment of total life sciences and laboratory

equipment market. It constitutes a small, niche,

technologically advanced B2B market characterised

by high competitiveness with a strong position

of several companies and stable growth. According

to Bioinformatics data base the value of the contact

angle measurement market is expected to increase

form USD 255 mln in 2018 to USD 356 mln in 2023.

Proposed device sets up for the measurement

of dynamic contact angles (CA) by the captive bubble

method, and is unique in its ability to measure

the surface free energy (SFE) of a fully-hydrated

solids submerged in liquid phase (not only aqueous)

in situ, without any physical or chemical treatment

of the test sample (such as transfer, removal

or drying). The surface of investigated solid remains

fully submerged and emersion is not required

for contact angle measurements, as in case of all

research protocols based on classical sessile drop

methods, requiring usage of test fluids and proper

surface preparation. Developed device effectively

measures dynamic contact angles what allows

to determine additional wettability parameters,

such as CA hysteresis or Π that provide additional

information (surface roughness and chemical

homogeneity or surface deposition, respectively)

on the structure of investigated surface.
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 Adsorption, wetting and liquid to solids surfaces

adhesion play a key role in many industrial

sectors such as polymer production, material

coating and machine engineering.

 The device has the following possible

applications: prosthodontics, biofouling, research

teams investigating anti-corrosion coatings,

paints and electrochemical sensors, marine,

hydro-engineering, agrochemical, limnologic

laboratories and research institutes.

 The device has been tested with abiotic

(glass, plastic, metal and gel plates),

and biotic (wood, macrophyte leaves, plants

submerged in water), bottom ecosystems

of natural water reservoirs contact surfaces

(lake, sea) substrata. A prototype, computer-

driven version of the apparatus for practical use

is available.

Technology highlights

Commercialization

opportunities

IP Status

TRL 6 
Demonstration of the prototype 

in close to real conditions

Implementation progress

The invention was submitted 

for patenting according to Polish

P.419913 procedures.

Proposed device sets up for measurement

of dynamic contact angles (CA) by the captive bubble

method which is unique in its ability

to measure the surface free energy (SFE) of a fully-

hydrated solid submerged in a liquid phase (not only

aqueous) in situ, without any physical or chemical

treatment of the test sample (such as transfer, removal

or drying). The surface of investigated solid remains fully

submerged and emersion is not required for contact

angle measurements, as in case of all research protocols

based on classical sessile drop methods, requiring using

test fluids and particular surface preparation. Developed

device effectively measures dynamic contact angles

what allows to determine additional wettability

parameters, such as CA hysteresis or Π that provides

additional information on the structure of investigated

surface (roughness, spatial heterogeneity and surface

material accumulation). Device can be widely used inter

alia in: prosthodontics, biofouling studies, research

teams investigating anti-corrosion coatings, paints,

laboratories and research institutes of electrochemical,

marine, hydro-engineering, agrochemical, limnologic

profile and laboratories dealing with the subject

of interfacial phenomena on the surface of solids.
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