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DIPA -2000 Measuring Channels

* Dual Measurement Channels

Single_ Instrument

mage acquisition
card in computer

T

A He-Ne Laser
B Wedge Frism

&
o \ C Scanner
™ 2 PIN Phofodiode Detector
\\ \ E Strobing Light Source
¢ E\ % F e Video Microscope
T ’ G Focal Volume of Measurement

/raser data acgusition

card In computer synchronization signal
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DIPA -2000 Laser Channel

L£ASER CHANNEL

A - fe-Ne Laser Tube

i = Bedoe Sreem i

- Wedage Prsm Assamble F= -

£ = Fharipciods Derecior ﬁ‘;ﬂ

£ - Lons = | o

F - Coffimatar Lens g

= - Sl

Main Advantages
U Quick & Straight Forward Measurement

U High Resolution Detection Capabilities
UTiIi me Domain An&hypwil 8dghi«
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DIPA -2000 Laser Channel

A The rotating laser beam
A B CDETF scans single particles
L within its focus.

Scanning Laser

A The diameter of the
particle is directly
correlated to the duration

N of the obscuration.

$ A The measurement
principle is a time interval,
not an intensity
measurement.

A The time domain is

Independent of particles
ToTo To T Te T fime optical or physical
properties.

A 4
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DIPA -2000 Laser Channel

From the duration of the obscuration (T),

and the known rotation velocity of the laser beam (V),
the particle diameter (D)

can be calculated:

D=V L T

In relation to the high speed of the laser rotating laser, the particles
are stationary, thus will not effect particle size measurement.

No requirements for particles pre-knowledge of:
Refractive index

Temperature

Viscosity variation

Electrical conductivity

Et ce

ok wbdhE
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DIPA -2000 Laser Channel

Summery

Data is collected directly on each analyzed particle.
Detection of minor fractions, high resolution.

Correct measurement of particle size, not influenced by physical
or optical properties.

Operation in Liquid, Dry and Aerosol mediums.

No calibration/alignment required by user.

Robust measurement, on-line indication for statistical significance.
Concentration measurement.

FDA21 CFRPart 11 S/W security compliance.
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DIPA -2000 Video Channel

dmagre Laka
Acegraisiion Cangd & - Sample
. ’ M= Flash
P . ¥ ]
oS- Lens
CW far OV 430M - Range 2-F50M (Snctronization
DW for £V 7400M , Range FO-500M Signal
EW for £V S400M - Range S0-F500M

Main Advantages

U Sample Visualization

U Dynamic Shape Analysis

U Advanced Particles Size and Shape information
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Dynamic Shape Analysis
(DSA) Principle of Operation

A Real time images of particles in motion
are collected o

A Images are converted into a grid containing a
collection of picture elements (pixels)

A
v

420 Om

A Each individual pixel has a value for brightness Image
(grey level): 0 = Dark; 255 = White Conversion

A All images are analyzed according to a
pre-defined set of Image Analysis characteristics

A Measurement is finished when the analysis end
conditions are met

(# of particles/images, confidence level, time, etc)

v

18 Om
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DIPA -2000 Video Channel

DIPA -2000 DSA Main Features:

Easy setup and measurement
using software wizards

Advanced pre-processing
algorithms

Size and Shape Filter/Grouping

Automated Report Generation

o To T Do Ix

Storage of real raw date
(un-processed images)

fol Resut 140 10: 76 Graphs Compare

To

Re-processing of raw data

T>

Internal optical calibration and
verification tools available

A Interface with 3 party hardware
(Microscopy)
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DIPA -2000 Video Channel

A For each individual particle, all size and [ -
shape parameters are determined. &

) -
LEAEELEEEE L LU EEEET T

N T R = A RN AR FUARRAN

A The DIPA-2000 Image Analysis S/W T
automates set—up and measurement. .

A DIPA-2000 IA software includes many
procedures such as: Er

PT————
[ N p———

¥

e
e
|||Il

I Pre-Processing Procedures

I Image Quality Filters

I Region of Interest Determination
I Out-Of-Focus Rejection
|
|
|

Morphology Operations
Grouping according to size/shape

Re-Processing of stored images and
movies

i Manual Lens Calibration (Microscopy)
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DIPA -2000 Video Channel

Pre-Processing

Image quality can be improved using automatic pre-
processing procedures, suchasfi Co n tErnahsatn c e me n t

Contrast Enhancement increases the number of gray levels
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DIPA -2000 Video Channel
Grouping / Shape Filters

All Particles :

A Shape Filters can be set up to
analyze a specific group of
particles based on size and/or
shape characterization

A Some Known Applications: Shape
A Fiber Analysis e
A Shape of Sieve Fraction Shape Factor < 0,8:
A Abrasives
A Oil-In-Water
A Minor fraction in Matrix
AANnd many mor e Gverage Size of non-spherical

particles in sample
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TECHNOTOGIES

DIPA -2000 Video Channel
Object Data -Base

Shity Halp
Fesk Lk | Resuk Info 100 3573 Result Info 10z 3590 | 4 x
Graphc SH | Table: NP | Statistics | General Obnr.ts| 4 rx
how Hidden Results
Object Database
how All Results )
All results v14D_3590_1_of_20
Data Manipulation
Import View groups [ALL B Clject view
Export Selections
- B
* Print Report Save cument view for M5 Excel |
* Show Report
. [ Wertic... Horiz... |Max... MinF... | Aver.. Area... | BoxA... Fber,. |Cube... hub... | ACA
39.20 39.20 0.00 19
0.00 o)
0.00 48
0.00 o
0.00 42
. 000 I
T Additional Graph o 57
B Additional Table 0w w2
o e 000 36
E Additional Statistic ane |59
= Additional Report 1260 1821 12,06 1517  67.62 22932 7133  2645.. 41829 1629.. 008 0.66 003  0.47 100  0.00 44
! Print Active Info IS40 1848  14.06 1611 90.16 280.28 109.83 3654.. 644.00 2191.. 008 076 003 043 100 000 37
- .20 1163 770 994  3LE5 8624 2401  660.49 13522 51467 009 066 003 047 100  0.00 54
~! Show Active Info 2450 2563 1556 2109 15974 46305 7S84 6202.. 1S18.. 491Z.. 009 061 003 045 100 000 I
| Statistics Compare 2,10 13.07 764 1054 3283 10152 26.36  TEZTI 14150 61259 0.09 0.55 0,03 0.51 1,00 0.00 57
= Granh e 2030 2042 12.60 1766 9359 25578 12959 3@dl.. 66110 268l.. 010 062 003 051 100 0.00 24
= : H 470 1696 1109 1417 60.27 22633 68.20 010 065 003 052 100 0.00 48
catter Diagram 1470 1524 12.01 1367  73.99 18522 9279 010 079 003 045 100 000 55
P Close extra tabs 19.60 2049 10,60 1695 67.62 30184 8137 010 049 003 059 100 000 47
1470 1578 8S1 1239 5292 13377 5642 010 054 003 049 100 0.00 22
Windows 2300 2310  10.50 1742 60.65 24255 10690 2546, S46.87 2767.. 010 045 004 0.5 100 000 3
1960 1966 910 1536 7693 17836 9928 1627, SO7.58 1897, 040 046 0,04 050 1.00 0.00 Bl
Help 16.10 1654 15.06 1588 736 MM 94T 3P4E... 4TEFT 2135.. 0.1 0.9 0.04 054 1.00 0.00 o)
3380 3380 2494 2922 31948 4672 ESETR 2090, 4295.. 136, 001 [ %] 0,04 048 1.00 0.00 L1
B.40 9.42 518 T8 15.68 6488 932 28034 4671 TS 0.01 0.5% 0.04 sy 1.00 0.00 40
1.E 117 T3 924 2646 BH24 2056 SHTEL 10239 4129 0.1 .61 0.04 053 1.00 0.00 ]
1120 1228 T3 983 3185 9408  27.61 62489 13522 4969 011 058 004 052 100 000 42
2170 2762 1876 2304 220099 S62.03 50510 9723.. 2471.. 6485.. 041 068 004 047 100 000 31
1S40 1654  13.07 1463 7595 204.62 10184 2827.. 497.92 1640.. 041 079 004 050 100 000 10
1820 1820 070 1L70 1274 1274 .00 892  34.21 83802 011 004 004 098 100 000 54
1120 1772 1120 1479 7555  18A.06 10592 2202.. 407.92 1695.. 042 063 004 052 100 000 56w
£ *
Al | 0

AThe complete shape information for every particle is saved in the object data base.
AFor each Particle all data analysis results can be viewed individually .
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DIPA -2000 Video Channel

Summery

Seeingis believing, visualize your sampled particles.
Better and advanced characterization of materials.
High resolution data (down to pixel size data).
Detection and quantification of shape parameters.

Validation technique for the Laser Channel or other particle
size methods.

Detection capability of minor fractions for fine particles or
agglomerated materials.

Quantification of material homogenity.
Advancedtool for shape differences characterisation.
FDA21 CFRPart 11 S/W security compliance.
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One System = Vvariety  of Applications

Heated
Cell

Magnetic
Stirring

Micro
Flow

Liquid Mechanical Aerosol Liquid
Flow ( 4mm ) Stirring Flow Flow (10 mm)

AAdapting t he t e cahpnpolliocgayatheoothah, h e
Nnadaptihemg application to the technol oc



Slide 17/ 30

Some Global Applications

Geology Sail, clay, sand, kaolin
(. /
[ | O b filtrati
. cean water, tap water, waste water, membrane filtration,
L Environmental ) dust, flocculation
4 )\

Pharma/Bio -Tech Powders, suspensions, syrups, emulsions, pastesmicro-

L ) carriers, injectable solutions, collagen, microcapsules

4 )

Chemicals

Pesticides, dispersants, catalysts, resins, emulsions,
preservatives

Alumina, silica, magnetic powders, tungsten, strontium,

p
\CeramlCS & Metals sintered products, stainless steel, cobalt

Energy Coal, fuels, slurries, shale-oil emulsions, fly ash

Emulsions, fine powders, beer, coffee, chocolate, flour,

Food Products ground products, agglomerated crystals, peanut butter

Polymers, oil droplets, wear particles, calk, fillers, toners,

Heavy Industry pulp & paper, coatings, pigments, PVC, paint

. . Bacteria, smears, inhalation toxicology, cell research,
Life Science .
L ) algae growth, yeast, blood analysis
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S/W Features
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® Finish
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