Applications

Sugar

ParticleTech Sugar Analyser is an efficient optimization tool for
measuring crystal size distribution. The portable solution enabled
Nordzucker to test on magmas and massecuites in all steps of
sucrose crystallization and concluded that it is a fast and efficient
solution for process optimization. In comparison to conventional
sieve analysis ParticleTech Sugar Analyser is 60 times faster: 1-
3 minutes after scanning a sugar sample, ParticleTech Sugar
Analyser provides results generated according to ICUMSA standard
methods: Powers, Rens, RRSB, and Butler.

Sand

ParticleTech Sand Analyser measures the roughness of sand
grains with a clear distinction between round/smooth and
crushed/edgy grains. These grain characteristics play an important
role in developing the right sand components in cement and
concrete production. A traditional analysis of the sphericity will not
provide a clear distinction between rough and smooth grains. Size
and number of grains and dust particles are equally important. A
size interval feature makes it possible to measure only bigger
(sand) or only smaller (dust) particles for specific analyses.

Classification

The ParticleTech classification algorithms are an efficient tool for
distinguishing different particles based on their size, shape,
and transparency. A sample can be divided into different classes of
objects identified. Examples are single particles vs.
agglomerates or amorphous vs. crystalline particles. The
classification is easily customised according to the product to be
measured. The particle classes are differentiated by colours
providing area- or number-based percentages of the different
classes based on the total objects identified.

New Applications

Innovation in ParticleTech is always driven by the needs of our
customers. New applications appear out of our aim to provide our
customers with the best solution for process optimization. If you
have challenges to solve in your company and/or new ideas for
applications that could potentially be solved with our ParticleTech
Solution, please contact us. We listen to our customers and have
successfully performed many innovative feasibility studies and tests
that have led to new customer-driven solutions and applications.

ParticleTech
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Applications

Crystallization

ParticleTech Solution monitors crystallization processes by
continuous real time measurements. This enables the operator to
react fast to changes in a process where parameters like
temperature, pH and agitation speed are crucial. ParticleTech
Solution provides high-quality images and fast statistical
analyses including crystal size distributions, curve skewness, d-
values, mean, standard deviation, and mode values. Continuous
monitoring enables measuring the induction time, rate of nucleation
and crystal growth rate.

Fermentation

ParticleTech Solution monitors the process by measuring size of
cells, number of cells, and cell budding providing accurate
numerical results based on advanced image analysis. The high-

l quality images also serve as a strong visual tool for a qualitative
assessment. Results are provided within 2 minutes supplying
information on the current state of the process. ParticleTech
Solution enables you to track how the cells are progressing over
time and gives a chance to react to the process fast if needed.

Flocculation

ParticleTech Solution is a fast tool for monitoring the effectiveness
of flocculation processes. The example shows how ParticleTech
software classifies flocs (green) and small free-floating particles
(red). Through advanced algorithms the software delivers the
area-based ratio between flocs and free-floating particles that were
not captured by the flocs. The software also delivers a fast analysis
of the floc transparency/density as well as count, size and
shape of the different objects classified.

Emulsions

ParticleTech Solution effectively measures the stability of
emulsions where the droplet size distribution of the dispersed
phase is essential. The software delivers fast results of the
droplet size distribution together with a best focus image also
providing visual information about the structure of the emulsion.
The example shows the emulsion nucleus of the continental method
based on olive oil, water and gum arabic. ParticleTech Solution can
be used to monitor stability of emulsions over time by
continuously measuring the droplet size distribution.

ParticleTech Solution

ParticleTech provides you with a broad range of efficient solutions for your process
optimization. ParticleTech Solution supports many different industry applications using image
analysis, algorithms for precise object identification and accurate data generation, presented
in an easy to use software with a clear output.

Why choose ParticleTech Solution:

® Measure particles real-time in a flow system

® Total number, size, size distribution and shape of particles

® Fast measurements with high frequency

® Statistics on the actual size and shape in 3D representation

® Detect, classify and evaluate morphological differences (e.g. particles versus
agglomerates)

® Customized and easy to understand output data
® Compatible to operating environments including temperature, pH, organic solvents, etc.

® Portable solution that can be readily moved from one tank to the next

Continuous Monitoring of Crystallization

Pharmaceutical, food and biotech industries aim towards implementing continuous monitoring
of crystallization processes for optimization purposes.

The montage below represents continuous monitoring of a crystallization process of sugar
that visually shows crystal growth over time.

The images were captured using the repetition feature that is capable of automatically
scanning a crystallization process over time. This can also provide a video of the whole
process.

In combination with advanced algorithms, this application allows operators to monitor and
control the processes by continuously receiving valuable information about size- and shape
distributions of the crystals.

The graph below represents the D,,, Dsyand Dy, feret mean of the sugar crystals over time
during the process.

o o

=}
S

D10

@«
=}

(]
n ® W @
& & o

Feret Mean - D Values (ym)
g

, SIS / ot ] ! f : ’ . } |
5 OQ, 00 1 U o 0 20 40 60 80 100 120 140 160 180
2h, Time (mins)

Technology

The scanning method by
oCelloScope is a patented
optical scanning technology
that in a fast measurement
provides detailed 3D
information on particles
down to 0.5 ym in size.

Advanced algorithms
developed by ParticleTech
are applied to the images to
identify each particle
whereafter analyses are
provided.

A flow cell has been
developed by ParticleTech.
The liquid sample is pumped
into the flow cell from where
images are taken. The flow
cell makes it possible to do
continuous monitoring in a
production as an at-line
solution.

ParticleTech Solution
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ParticleTech Solution
consists of the oCelloScope,
Analyser Software,
algorithms and the flow
controller.

The flow controller includes
temperature control, gentle
stirrers ensuring a uniformly
mixed sample, pumps for
sample dilution and flow into
the flow cell.

The flow cell is inserted in
the oCelloScope. The
oCelloScope is also
compatible with titer plates
and microscope slides for
stationary sample
measurements.

Measurements of both dry
samples and suspensions
can be performed.
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The user-friendly software
developed by ParticleTech
displays the live view and
controls the flow with all
requirements related to do
continuous measurements.

Each particle is identified,
parameters are calculated
and numerical results are
displayed.

The software is easily
customised with underlying
calculations to deliver
customer relevant
information fast.

The images and analyses
can easily and fast be
shared between an operator
and a specialist using the
built-in e-mail feature.
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