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Review Article

ABSTRACT

Computerized hematology analyzers are the absolute most significant instruments in the present
clinical laboratory. Hematology analyzers are the principal supplies in clinical labs. A very good
quality, high-volume analyzers convey dependable red platelet checks, platelet tallies, and 5-section
differentials of white platelets, recognizing lymphocytes, monocytes, neutrophils, eosinophils, and
basophils. CELL-DYN SapphireTM is a very good quality hematology analyzer made by Abbott
Technologies. The UniCel® DxH 800 Analyzer is a quantitative, automated hematology analyzer
developed for use in clinical laboratories for in vitro diagnostic screening of patient populations. XE-
5000 is an automated hematology analyzer used in clinical laboratories for in vitro diagnostic. XE-
5000 can examine and can give output for 67 parameters. The XN-2000 platform combines two
investigative components that can be customized to suit a specific clinical application. Without the
need for large track-based structures, costly stains, or reflexive testing, the ADVIA® 2120i
Hematology Machine will fully simplify your hematology lab. Photometry is the method used in
hemoglobin measurement. The traditional method for counting cells is electrical impulse, otherwise
called as Coulter Principle. It is used in most hematology analyzers. In optical light scatter
measurement, through a diluted blood spectrum a beam of laser light is passed and that is
projected into the flow cell by hydrodynamic focusing. This review aimed to overview the working
principle of various Hematological analyzers in common use.
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1. INTRODUCTION

Computerized hematology analyzers are the
absolute most significant instruments in the
present clinical laboratory. Due to the
implementation of new physical rules for cellular
analysis and the rapid development of
algorithms, automated blood cell counters have
undergone a significant technical evolution. The
test for instrument makers is to build the scope of
guantitative cell examination, yet to keep up
throughput and limit cost per test by using
suitable reflex testing. An essential interest for
hematology analyzers is to limit the number of
tests for which time-and faculty escalated
infinitesimal survey is required without increment
of bogus negative outcomes. Hematology
analyzers are the principal supplies in clinical
labs. A very good quality, high-volume analyzers
convey dependable red platelet checks, platelet
tallies, and 5-section differentials of white
platelets, recognizing lymphocytes, monocytes,
neutrophils, eosinophils, and basophils. The first
automated cell counter was introduced in the
1950s dependent on Coulter's electrical
impedance standard in which cells got through
an opening break in an electric circuit,
demonstrating both the presence of a cell and
the size of the cell [1].

In the 1970s, 7 parameters complete blood count
(CBC) analyzers, 3 part differential leukocyte
counters, and automated platelet counters were
introduced to the market. Flow cell-based
technologies have advanced in hematology
analyzers, where cells are interrogated cell by
cell using optical devices that can calculate more
parameters than ever [2]. In the 80s, 10
parameters CBC were produced by a single
instrument. And in the 90s, using flow-cell
technigues based on either electrical impedance
the leukocyte differentials were advanced. For
better laboratory optimization, the customer must
recognize the capabilities and shortcomings of
these analyzers. As a result, it is critical to
disseminate this valuable knowledge obtained
from hematology analyzers to both clinicians and
laboratory physicians, as it can benefit patients
by lowering the cost of diagnosis by preventing
needless tests and may aid in timely
management [3]. In the present study, we will
comparatively overcome about five
hematological analyzers- CELL DYN Sapphire,
UniCel DxH800, XE-5000, XN-2000, and ADVIA

2120i and it' testing principles and its measuring
technologies were indicated in [Table 1]. Our
team has extensive knowledge and research
experience that has translated into high quality
publications [4-23].

2. CELL-DYN SAPPHIRE

CELL-DYN SapphireTM is a very good quality
hematology analyzer made by Abbott
Technologies. It permits the cell population
examination by monoclonal counter-acting agent
fluorochromes practically equivalent to flow
cytometry. FDA approves CELL-DYN Sapphire.
CELL-DYN Sapphire is comparable with other
blood analyzers such as Beckman Coulter
LH750 and Bauer Advia in WBC and RBC
parameters. It is able to provide information from
monoclonal antibody examination and to classify
leucocyte forms. A multi-focus assessment was
attempted in European nations looking at CELL-
DYN SapphireTM against Abbott Cell-Dyn
CD4000, Bayer Advia 120, and Beckman Coulter
GenS. The assessment proposed comparable
execution consistency for WBC checks and
differentials, RBC boundary estimation, and
platelet means tests with platelet tallies over 40 x
109/L of every one of the four assessed
analyzers. Notwithstanding, the exactness for
platelet tallies with thrombocytopenia was
moderately poor with proof of critical
overestimations (Advia) and periodic huge
disparities (all impedance and optical techniques)
contrasted with the CD61 immune platelet count
[24]. Multidimensional cell classification using
patented Mukti Angel Polarised Scatter
Separation plus 3- color Fluorescent technology
provides an analysis of both WBC count and
differential count on the CELL-DYN Sapphire
[25]. Using red Fluorescence, the samples are
analyzed for the presence of Nucleated Red
Blood Cells(NRBCs). Multiple technologies were
used to provide a high degree of accuracy for the
platelet count. An examination assessing the
execution of a wide scope of monoclonal
antibodies with CELL-DYN SapphireTM showed
that the populaces segregation was like stream
cytometry and the preparing techniques were
effortlessly absorbed with insignificant
preparation [26].

2.1 UniCel DxH800

The UniCel® DxH 800 Analyzer is a quantitative,
automated hematology analyzer developed for

295


https://paperpile.com/c/OLoMJt/aMJh

Ragav et al.; JPRI, 33(63A): 294-301, 2021; Article no.JPRI.82308

use in clinical laboratories for in vitro diagnostic
screening of patient populations. Complete Blood
Count (CBC), Leukocyte 5 Part Differential (Diff),
Complete Reticulocyte (Retic), and Nucleated
Red Blood Cell (NRBC) on entire blood, and total
Nucleated Count (TNC) and Red Cell Count
(RBC) on Body Fluids (cerebrospinal, serous,
and synovial) are provided by the UniCel® DxH
800 Analyzer (BF) [27]. In a study, the samples
run on auto mode using the common “CDR” and
in the open mode of the Sapphire which is
licensed by 2 scientists [28]. The UniCel DxH
800 is an adaptable, completely computerized
hematology analyzer framework equipped for
examining up to 100 examples each hour and
giving a CBC, 5-section WBC differential, NRBC
check, and reticulocyte tally from 165 L of the
testt The analyzer utilizes new volume,
conductivity, and disperse boundaries for
controlled stream cytometric investigation of
WBC differential, reticulocytes, and NRBC
location [29,30]. Upgrades over past Beckman
Coulter analyzers (counting the LH 780)
incorporate  an  exclusive blood location
configuration to limit test volume prerequisites, a
strong state diluter plan that contains no squeeze
valves, and new particular development with a
front-stacking test track to encourage linkage of
different DxH 800 instruments in a straight
course of action [31].

2.2 XE-5000

XE-5000 is an automated hematology analyzer
used in clinical laboratories for in vitro diagnostic.
XE-5000 can examine and can give output for 67
parameters [32]. Using an optical detector block
based on the fluorescence flow cytometry
method using semiconductor lasers can analyze
WBCs, reticulocytes, and nucleated RBCs. And
by RBC detector using the Hydro-Dynamic
Focusing method based on the fluorescence flow
cytometry method RBCs and platelet counts are
analyzed [33]. The XE-5000 has a
comprehensive clinical research menu for whole
blood and body fluids, with precise, precise, and
sensitive results. With its quick throughput, your
doctors get quality, clinically important data to aid
the administration and find, everything being
equal. An extra advantage to the XE-5000
analyzer is the capacity to investigate persistent
examples when just little volumes of the test are
accessible. The fine mode (pre-weaken
examination mode) requiring just 40 pL of entire

blood gives quality clinical information quickly
and reliably. ‘Gold standard’ Fluorescence Flow

Cytometry  innovation and  extraordinary
boundaries as standard [34].

2.3 XN- 2000

The  XN-2000 platform  combines  two

investigative components that can be customized
to suit a specific clinical application. In its Rerun
and Reflex design, it is changed into an amazing
answer for fundamental and expanded testing
[35]. Since the two modules measure rack tests
at the same time, it can oblige any example
without easing back down. The modules
cooperate consummately. What's more, you
don't lose any valuable time, even with unusual
examples [36].

2.4 ADVIA 2120i

Without the need for large track-based
structures, costly stains, or reflexive testing, the
ADVIA® 2120i Hematology Machine will fully
simplify your hematology lab. Siemens
Healthineers adds Functional Automation to the
hematology lab in this way. ADVIA technology
utilizes peroxidase staining—the gold standard in
differential testing [36,37]. A secondary complete
white cell count is used in the ADVIA
Hematology Systems' main protocol as an
independent quality management audit to ensure
sample integrity [38].

3. PHOTOMETRY

Photometry is the method used in hemoglobin
measurement. The photometry
cyanmethemoglobin method depends on the
principle of Darkin reagent reacts with
hemoglobin in blood for cyanmethemoglobin
formation and the color developed is measured
by photometry at 550nm [39]. Photometry is a
technique that quantifies the concentration of the
organic and inorganic mixture in a solution by
determining the absorbed cells of the wavelength
of light. Photometry is an integral segment of
water quality management as they diagnose
heavy, radionuclides, nitrates, phosphates,
fluorides, pesticides, etc [40]. Cell Dyn Sapphire,
DxH 800, Advia 2120i, XE-5000, and XN-2000
use a photometry method for hemoglobin
analysis.
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Table 1. Measuring technology of various hematology analyzer

Parameters Instruments
Cell-Dyn Sapphire DxH 800 Advia 2120i XE- 5000 XN- 2000
Hemoglobin Photometry Photometry Photometry Photometry Photometry
RBC count Impedance/ Light Impedance Light scatter Impedance Impedance
scatter
PLT count Impedance/ Light Impedance Light scatter Impedance/ Light scatter/ Impedance/ Light scatter/
scatter/ Ab based Fluorescence Fluorescence
WBC count Light scatter/ Impedance Light scatter/ Impedance/ Light scatter/ Light scatter/ Fluorescence
Fluorescence Peroxidase Fluorescence
5- part Light scatter/ Impedance/ Light scatter/ Light scatter/ Fluorescence Light scatter/ Fluorescence
differential Fluorescence Conductivity/ Peroxidase
Light scatter
Reticulocytes Light scatter/ Impedance/ Light scatter Light scatter/ Fluorescence Light scatter/ Fluorescence
Fluorescence Conductivity/
Light scatter
NRBC count Light scatter/ Impedance/ Light scatter/ Light scatter/ Fluorescence Light scatter/ Fluorescence
Fluorescence Conductivity/ Peroxidase

Light scatter
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4. IMPEDANCE

The traditional method for counting cells is
electrical impulse, otherwise called as Coulter
Principle. It is utilized in most hematology
analyzers. The blood will pass in between two
electrodes through an aperture and at a time only
one cell will pass through it. Some analyzers
force the cells through the path using
hydrodynamic focusing so the cells will take the
path for the measurement of volume. The
impedance will alter when a cell crosses through
it [39]. Cell volume is proportional to change in
the impedance, which results in measuring the
volume and the cell count. It is possible to count
up to 10,000 cells per second, and a standard
impedance analysis can be completed in less
than a minute. Some analyzers use high-
frequency current conductivity to determine the
composition of WBC [41].

5. LIGHT SCATTER

In optical light scatter measurement, through a
diluted blood spectrum a beam of laser light is
passed and that is projected into the flow cell by
hydrodynamic focusing. The concentrated light is
dispersed in different ways as each cell moves
through, and photodetectors sense the signal,
which is transformed into an electric pulse [42].
The electrical signals are sent to a server where
they are stored and analyzed. In the scattergram,
cells with identical light scatter properties form a
cluster that can be isolated with sophisticated
software algorithms. The scale, shape, nuclear
segmentation, cytoplasmic granulation, and inner
complexity are all captured by the light that is
scattered and observed at a particular angle [43].
In this present comparative review, we compared
the testing principles of these five hematology
analyzers but not about each of the working
procedures and their complements.

6. CONCLUSION

In this comparative review, we have overcome
about five hematology analyzers- Cell Dyn
Sapphire, DxH 800, Advia 2120i, XE-5000, and
XN-2000 and its testing principles. The methods
like photometry, impedance and light scatter are
also explained.
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