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Objectives

 Acquaintance and Iintroduction of previously
developed and clinically tested methods Iin new
geographical regions;

« Development of new methods of pre-clinical
diagnostics of various diseases, including non-
Invasive ones,

« New possibilities of earlier diagnostics of some
diseases;

 The development of new expert system tools and
techniques.



e‘-“r““[

“ﬁ’l@ Integrated biomedical information for better health

Innovation
+» New way of organisational working

+» New innovative technology of clinic
diagnostics, namely: functional morphology of
bio-liquids

+» New algorithms that permit to extract pattern
features and increase speed of the information
processing;

+» New information technologies, that deliver the
capabillity to establish evolving expert systems
and make them available through Internet.
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Bio-fluid morphology

is a new scientific line in medicine and biology.
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| Bio-fluid morphology is a new diagnostic
technology

Optical microscope Bio-fluid facies

Bio-fluid drop on plane with a digital camera images
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Blood serum

chronic renal insufficiency,
hypertension, anemia,
stomach ulcer (remission)
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Pathological markers

% wide cracks
@ “leaf”-type structures

@ Shabalin-Shatokhina
fields

@ three-ray cracks

& forked cracks

@ braid cracks
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Principal block-diagram of the automated image processing
system «Morphotest»
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a) Sample preparation

b) Hardware-software complex
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Hardware requirements :

1) Image recognition requires large data volumes processing
and storing. The reasonable processing speed is attained with the
processor clock rate greater than 200MHz.

2) As the optical microscope any biological microscope can be
applied designed for “light-transmission” operation with 15 + 100
magnification. Possibility of work in dark field and polarized light
Improves essentially the biological object image contrast.

3) The microscopic image can be quantized with a digital photo
camera or digital video camera.

4) A flatbed scanner is used to quantize paper photographs.
There can be used any scanners and printers.
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Hardware-software complex «Morphotest-1»
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* Allows microscopic image recognition and analysis to be performed directly
from a microscope, photographs, files.

It is designed for research in the area of bio-fluid morphology.
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Hardware-software complex «Morphotest -2

It is designed for routine laboratory investigations.

The hardware is simplified by substituting the microscope and the channel
of image transmission and quantization.
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The complex software —
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Certificate Ne2003 612 503 of 13.11.2003 | ~ o 2
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eFractals

e ProtoBlood

eConcretion

eSaliva

eMarkerBlood
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Certificate Ne2003 612 503 of 13.11.2003
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Protoblood code

For the bio-fluids that have increased protein content (blood serum, bile)

Performs cracks and concretions recognition.

Calculates the major part of the bio-object image parameters
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Concretion code
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Performs variance and radial analysis of concretions
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Saliva code

For bio-fluids that have increased content of salts (saliva, urine).

e SR

elflniols] | Maple| CHES SIPCHAFIA | M- MR | By Ao [T =
rm— : il | Jgie] Al saitRisia | e ST [ han B
: T L T e ———T — «lTl g}

i
........
AGONRGINGE ) RO §

Performs recognition and variance analysis of dendrites
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Fractals code
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Performs fractographical analysis
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MarkerBlood code

Performs quantization and quantitative analysis of specific
pathology markers
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The database of bio-fluid morphograms
«Morphotest»
Certificate Ne2005620026 of 21.01.2005
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Applications

Diagnostics

- Treatment efficiency
assessing

 Individual sensitivity
determining

e Early (preclinical
diagnostics)

 Differential diagnostics
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_ Applications

Fundamental researches in the
area of medical physics

e Structural tests and expert
systems development

 Experimental modeling




r: Integrated biomedical information for better health

Biomedical Expert INTERNET
System Based on the Morphological bio-fluid analysis

Present situation

Patient Gerontologi Inst. Moscow (LITOS)

w ) HH@A@*@%@%

Local laboratory BioCC Center

Patlent Genem‘ Pract. BioCC Provider
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Advanced Objectives:
» System Commercialization;

» Development of the information technologies
embedded in the project;

» Development of new diagnostics tests:
-For diseases of thyroid and cancer diseases;
-For evaluation of biological age;

» Development of theoretical base for bioliquid
structure evolving ( simulation models, vehicles, etc )
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/ Contacts\

Valeriy Zorya E-mail: zvv@sarfti.sarov.ru

Marina Buzoverya E-mail: buzoverya@expd.vniief.ru

Tel/Fax — 7-83130-34809

Sarov State Institute of Physics and Technology
Russia



