
Chapter 16
AUTOMATION OF URINE AND BODY FLUID 
ANALYSIS



History
First reagent strips for urinalysis by chemical test developed in 1950s

Development of instruments to read strips followed

“Yellow Iris” first automation of microscopic examination developed in 
1980s

Both types available today

Field of automation continually changing over time



Urine Chemistry Analyzers
Semiautomated analyzers developed to standardize interpretation of 
reagent strips

User must dip reagent strip and place onto platform

Instrument automatically performs rest

Some manufacturers include a color compensation pad
◦ Can only be read by an automated instrument

Use principle of reflectance photometry



Reflectance Photometry
Quantifies intensity of colored product produced on 
reagent strip pads

When light strikes strip, some absorbed and rest 
reflected in all directions 

Selects one wavelength of reflected light to read using 
one of the following:

◦ Series of filters to isolate one wavelength

◦ Monochromatic light sources: light-emitting diodes or LEDs

Expressed as percent reflectance (%R)



Percent Reflectance (%R)
%R is ratio of test pad reflectance compared to calibration reflectance 
multiplied by the percent reflectivity of calibration reference, which is 
usually 100%

Relationship between concentration and reflectance is not linear
◦ Microprocessor necessary to change relationship to linear



Semiautomated Analyzers



Image courtesy ARKRAY Inc.



Image courtesy Iris Diagnostics.



Used with permission of Siemens Healthcare Diagnostics Inc.



Fully Automated Chemistry Analyzers

User places labeled tubes of urine into rack or carousel, and instrument 
completes testing and measures physical characteristics

Image courtesy Iris Diagnostics.



Automated Microscopy
Currently three analyzers available:

◦ Iris iQ200 microscopy analyzer
◦ Analysis based on digital flow microscopy; also called flow cell digital imaging

◦ Urine particle recognition using proprietary neural network software

◦ UF-1000i (and predecessor UF-100) by Sysmex

◦ AUTION HYBRID by Arkray
◦ Uses flow cytometry to identify and categorize urine particles

◦ Urine particles identified and categorized on the basis of forward scatter, fluorescence, 
impedance signals, and adaptive cluster analysis
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Automated Microscopy
Automated cuvette-based digital microscopy

◦ By 77 Elektronika  

◦ Instrument produces digital images of entire microscopic fields of view of 
urine sediment on the bottom of a cuvette

◦ Proprietary software identifies and classifies the urine sediment components



Image courtesy 77 Elektronika.



Fully Automated Systems



Automated Body Fluid 
Analyzers


