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Abstract 

Contemporary flow cytometric analysis is a dependable and effective method for examining people with haematological malignancies. In the 
majority of cases with leukaemia and lymphoma involving the blood and marrow, it is the most significant single inquiry. When cancer cells are 
present in intricate mixes of normal cells, as is often the case in the bone marrow and lymph nodes, flow cytometry is very useful in detecting them. 
The sensitivity of detection has risen due to advancements in reagents and equipment, and flow cytometry is now used to monitor patients following 
therapy in cases where extremely low amounts of residual illness may exist. This enables more accurate therapy administration and treatment 
result prediction. The quality of the sample is the most significant issue that might restrict the use of flow cytometry. Thus, it is essential to place 
samples in the appropriate bottles and get them to the lab on time. Using a laser beam in a fluid stream, single cells may have several phenotypic 
features measured and examined using a laser-based analytical method called flow cytometry. Cell components such as surface proteins are labelled 
throughout the experiment using fluorescent tags that are often affixed to antibodies. The detector located close to the laser beam detects the 
wavelengths of light that the fluorescently tagged cells release as they move through the beam. It is possible to investigate the identification of 
individual cells using their fluorescence and light-scattering characteristics. 
Keywords: Flow Cytometry (FC), Diagnosis (DD), Hematologic Disease (HD), Brazil (B) 

Introduction 

Flow cytometry refers to a special laboratory technique used to 
differentiate among different cells based on physical and chemical 
properties. The other term is hematologic diseases, which refer to main 
blood disorders that may affect the production or function of blood 
cells such as red blood cells, White blood cells, and platelets. In this 
introduction, we will discuss how flow cytometry can be used to 
diagnose hematologic diseases in Brazil [1]. There are various ways of 
using flow cytometry to diagnose hematologic diseases in Brazilian 
healthcare sectors. The first and foremost application of Flow 
Cytometry in diagnosing Hematologic Diseases is the 
immunophenotyping of leukaemia cells. This immunophenotyping of 
leukaemia is a complex process of recognizing and characterizing 
antigens on the surface of leukaemia cells by using antibodies or flow 
cytometry.  There are a variety of benefits to this technique, which are 
described below. The first and foremost benefit of this technique is that 
it can be used for early diagnosis of leukaemia [2]. This technique can 
easily identify the specific subtypes of leukemia. The other benefit is 
that it can monitor to monitorial diseases. It can also be used to detect 
leukemia cells in the bone marrow. The diagnosis of leukaemia cells 
by immunophenotyping consists of a few important steps.  The first 
step is sample collection from bone marrow, tissue, or blood. Then, cell 
preparation is done using cell staining or cell fixation. The third step, 
which is the most important, is the flow cytometry analysis. The fourth 
and final step is the data interpretation from these samples. Another 
important blood disease is anemia which can also be detected using 
flow cytometry[3]. As we know, there are different types of anaemia, 
such as iron deficiency anaemia, vitamin deficiency anaemia, 
anaemia of chronic disease, sickle cell anaemia, thalassemia, aplastic 
anaemia, and others. Various flow cytometry biomarkers are used to 

diagnose anemia.  For example, CD71 can be used to diagnose iron 
deficiency anemia. The Flow Cytometry biomarker CD 105 can be used 
to diagnose erythropoiesis. Different flow cytometry techniques are 
used to diagnose these blood disorders. These Techniques are forward 
and side scatter analysis for cell size and complexity, fluorescence 
analysis for antigens expression, cell sorting for cell population, 
multipara metric analysis for phenotype, and others[4]. The other 
important hematologic disorder is lymphomas. This blood disorder 
can be described as a group of cancerous cells that originate from 
lymph nodes. This is due to abnormal production of lymphocytes in 
the body, and then these lymphocytes accumulate in lymph nodes, 
causing lymphomas.  There are many types of lymphomas, such as 
non-Hodgkin lymphoma, Hodgkin lymphoma, T cell lymphomas, and 
B cell lymphomas. All These types of lymphomas can easily be detected 
by flow cytometry. For example, important biomarkers used for B cell 
lymphomas are CD19, CD20, CD23, and CD22.  There are also specific 
biomarkers that are used to diagnose T-cell lymphomas. These 
biomarkers are CD3, CD4, CD8, CD45RO and others.  The important 
biomarkers for non-Hodgkin lymphoma are CD 10, CD5, and CD 
23[5].  All of these are important aspects of the current status of Flow 
Cytometry in Brazil. However, we also have to discuss the prospects of 
flow cytometry. The first prospect related to flow cytometry is an aim to 
expand easy access to Flow Cytometry in small healthcare sectors and 
clinics. The next prospect related to flow cytometry in Brazil is the 
standardization of the main reagents used.  The third prospect is that 
there are a variety of efforts to combine flow cytometry with molecular 
diagnostics to provide accurate and swift results in less effort[6].  The 
next prospect is that there should be a spread of awareness in 
healthcare sectors as well as the use of flow cytometry for the diagnosis 
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of hematologic disorders. This technique can provide effective, 
accurate, and timely results.  The next prospect is that it can be used 
to monitor the treatment response in the body. As we know, this 
technique is based on identifying specific antigens, so when treatment 
is provided, the body's response to the provided treatment can easily be 
understood by flow cytometry.  The other prospect is that many rare 
and undiscovered hematologic disorders have to be understood shortly. 
So, these rare and complex cases of hematologic disorders can easily 
be solved by flow cytometry in Brazil [7]. The next important prospect 
of using flow cytometry in the diagnosis of hematologic diseases is that 
it can be accurately and effectively used for research purposes such as 
stem cell analysis. However, there are some important challenges to 
the use of flow cytometry in Brazil's healthcare sectors.  The first and 
foremost challenge is limited availability of such systems, making it 
difficult to use and operate. The other important challenge to the use 
of Flow Cytometry in the diagnosis of hematologic diseases is that the 
equipment used in flow cytometry has a high cost, which acts as an 
obstacle to the proper adoption of such systems in the healthcare 
sectors of Brazil[8].  The next challenge to the use of flow cytometry in 
Brazil is the stringent need for quality control and standardization for 
accurate results. Such advanced technologies are rarely available in 
urban areas, so there is no question of their use in rural areas[9]. 
However, some important research initiatives are taken by Brazilian 
research departments, such as the National Institute of Science and 
Technology in stem cells and cell therapy, the Brazilian Hematology 
research network, the Flow Cytometry research group, and others. 
Along with this, there are some international initiatives in the aspect 
of flow cytometry[10]. 

Research Objective 

The main objective of this research is to understand the main 
applications of Flow Cytometry in the diagnosis of Hematologic 
Diseases in Brazil. This study effectively explains the current status and 
prospects of Flow Cytometry in Brazil. The research study determines 
the Applications of Flow Cytometry in the Diagnosis of Hematologic 
Diseases in Brazil. The research paper is divided into five specific 
chapters. The first section represents the introduction also explains the 
objective of the research. The second section represents a literature 
review, and the third portion describes the methods and implications 
of research. The fourth section describes the results, and its descriptions 
also the last portion summarizes the overall research study and 
presents recommendations about the topic.  

Literature Review 

Researchers claim that ALL is a disease characterized by its ability 
to cause malignancy and genetic defects. The dysfunction of the 
hematopoietic system or improper functioning is the main cause of 
ALL. Using biomarkers for disease diagnosis and malignancy plays a 
crucial role in clinical processes[11].Studies reveal that various 
diagnostic techniques like ELISA and IPMA are used to detect the agent 
responsible for causing PPE. The diagnostic test IFAT detects the PEE-
causing agent as lawsonia intracellular. Of all these diagnostic test 
methods, the most critical one is FCAT.  

The flow cytometry test is special as it uses antibodies to detect 
disease-causing agents [12].Studies conclude that about one-fourth of 
the world's population faces the TBI problem. This disease is caused by 
a bacterial infection that causes severe infections and results in 
another TBI type, LTBI. The diagnostic test used to identify the bacteria 

responsible for TBI is TST. This laboratory test identifies the disease, 
and then proper TBI therapies are provided to the patients for full 
recovery[13]. Studies claim that diagnostic and clinical trial methods 
for detecting the presence of promyelocytic leukaemia have been 
greatly advanced. The Brazilian Society for Hematology Pathology 
provides insight into the complexity associated with leukemia-related 
disorders and also predicts the use of salvage therapy for intervention 
purposes[14] Studies suggest that CLL is a disease characterized as 
choric due to ROR 1 expression. The expression patterns of ROR 1 are 
identified using immuno-phototyping. this prototyping technique is 
one of the applications of flow cytometry [15]. Studies show that 
Libyan patient's clinical examination predicts that ALL is an acute 
disorder. This disorder increases the chances of cancer cell 
development in patients. The technique used for acute ALL detection is 
flow cytometry. In medical centers, using flow cytometry provides 
information about the morphological future of ALL patients [16]. 
Scholar predicts that the chronicity of Chagas disorders increases due 
to the high toxic effects of this disease. New and effective drug 
development is crucial for treating the toxicity associated with Chagas 
disease. different assay techniques have developed active compounds 
for drug development against Chagas disorder[17]. Studies claim that 
flow cytometry methodology was developed during the 1950s.but in the 
present time, this technology is used as a gold standard technology that 
provides information related to cellular activities assisted with specific 
diseases. LSC is a modernized form of a flow cytometer as it thoroughly 
scans the target area and then provides authentic information[18]. 
Studies predict that Brazilian clinicians have made great efforts to 
photo-ty the leukemia disease. flow cytometry-based leukaemia tests 
are performed to profile the phenotypic and genotypic characteristics 
associated with the disease. After profiling the disease, related 
treatment therapies are developed[19]. Studies elaborate that the main 
system of the body that saves it from any foreign attack is the immune 
system. but in some cases, the disease condition overpowers the 
immune system and causes severity. The flow cytometry technique is 
used in laboratories to identify the pathology of different disorders that 
impact the immune system. flow cytometry is specialized to determine 
the influx of Ca ions in the blood of a disease patient[20].Researchers 
claim that iPSC is used to produce RBCs. these RBCs mimic the actual 
RBCs and thus produce blood cells in SCD patients. The second use of 
iPSC was blood cell regents. these reagents act effectively for diagnostic 
purposes against various diseases. DNA array technology developed 
through advanced medical technology provides detailed information 
about the erythrocyte antigens[21] Studies show that T cell neoplasm 
is a disease that is diagnosed through the use of  TRBC 1 using clinical-
based flow cytometry technique[22]. Studies suggest that millions of 
people globally are affected by managing the complexity caused by this 
disease. It is possible using modern preventive strategies. Biomarkers 
are used to track the changes that occur during the CKD condition and 
to target the exact cause of the disease. AI and machine technology 
enable clinicians to predict the chances of improvement in CKD disease 
conditions when drug supplements are provided to the 
patients[23].scholars explain that improvement in the treatment 
methods of ALL is because of the early identification of risk factors.in 
children with ALL clinicians [refer to optimized conventional therapies 
based treatment methods[24]. Studies show that the effectiveness of 
western blotting and florescence technology fades as improved 
intracellular protein abundance technology is developed to detect 
different abnormalities. Protein analysis by flow cytometry provides 
improved results for multiple [protein identification. only a large-scale 
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technology is acceptable in clinical labs for large protein 
determination in most cases[25].Scholarly studies conclude that 
bacterial cells are identified using a more prominent technology, flow 
cytometry. The majority of foodborne diseases are detected through an 
antibiofilm monitoring system. developing natural compounds in 
laboratories for food-borne patients significantly lowers the number of 
cases of food-borne disease [26]. Studies show that the population 
already suffering from any vulnerable disease tends to get TBM. The 
patients at high risk of HIV are more prone to TBM. With technological 
advancement, the disease management methods for TBM have been 
revolutionized. Laboratory clinicians use PCR tests to make reports 
regarding the condition of TBM patients [27]. Studies claim that new 
reports have been made regarding bioanalysis through research 
papers. many professional biotechnology and pharmaceutical 
companies have discussed different concepts and approaches in white 
research papers regarding the effectiveness of bioanalysis. bioanalysis 
allows for assay development and disease identification The 
development of different technology-based imaging techniques is due 
to bioanalysis[28] Studies point out the ability of bacteriophages to 
cause disease and spread from one population to another The 
technique made for the analysis of bacteriophage structure is bioassay. 
Bacteria-based assay technology is an emerging technology that 
predicts the mode of microbial action.by assessing the mode of spread 
of microbial disease, it becomes easy to develop medications for its 
treatment[29].  

Studies claim that in thrombosis, the ability of blood cells to flow 
normally becomes disturbed, resulting in blood clots. The 
anticoagulation ability of blood cells is reduced greatly due to disease 
complexity. Moreover, the prediction of the genetic factor for inducing 
thrombosis is possible using AI-based techniques in diagnostic 
procedures. Based technology enables laboratory clinicians to deeply 
understand the nature of any complex human disease caused by 
fungus or bacteria[30]. 

Methodology 

The research study determines the Applications of Flow Cytometry 
in diagnosing Hematologic Diseases in Brazil. The research was based 
on primary data analysis to determine the data used smart PLS 
software and generate results that including descriptive and 
correlation. The research study also explains the smart PLS Algorithm 
model between them. Hematologic Diseases are those related to blood 
disorders such as anaemia, leukaemia, thalassemia, and others. The 
increasing level of these hematologic diseases has worried the whole 
world. There is a need for such techniques that can be useful for the 
early diagnosis of these hematologic diseases in Brazil. With 
advancements in technology, the technique of flow cytometry was 
developed, which can be effectively used for the diagnosis of these 
hematologic diseases. Following are the important implications of 
using Flow Cytometry for diagnosis of hematologic Diseases in Brazil: 

Immunophenotyping of Leukaemia Cells, Diagnosis of Other 
Blood Disorders, Monitoring of Stem Cell Transplantation, 
Detection of Residual Diseases 

The term immunophenotyping refers to a special laboratory 
technique in which antigens that are present on the surface of cells are 
characterized. This is the most important clinical implication of using 
Flow Cytometry to diagnose blood disorders. The whole procedure of 
immunophenotyping consists of three important steps.  The first 

important step of immunophenotyping is the binding of antibodies in 
which antibody is bonded to antigens to form a complex. The second 
step of immunophenotyping follows the procedure of flow cytometry, 
in which cell surfaces are analyzed deeply. It has been observed that 
which antigen is attached to the antibody.  The third step is the data 
interpretation, in which it is observed that whichever blood disorder is 
present in the sample. The other important implication of using Flow 
Cytometry in the diagnosis of Hematologic Diseases is identifying other 
blood disorders such as anaemia, thalassemia, and others. As we know, 
in every case of blood disorder, there is some specific kind of antigen 
in the body. If there is an accurate identification of this antigen in the 
sample. For this purpose, Flow Cytometry can be proven a very effective 
option because, in this Technique, there is an analysis of each 
component of the cell, making it possible to analyze antigens in blood 
cells. The other important implication of flow cytometry for 
diagnosing of hematologic diseases in Brazil ring of stem cell 
transplantation in the body. As we know, bone marrow's main function 
is producing blood cells. If there is any abnormality in the production 
of normal blood cells, it can also give rise to blood disorders. So, for 
diagnosis and treatment of blood disorders, it is also mandatory to 
monitor stem cells. In some cases, there is a fault in stem cells, so there 
is a need to transplant these unhealthy stem cells with healthy stem 
cells. After the transplantation of these stem cells, there is a need to 
monitor whether these cells are working accurately or not. For this 
purpose, Flow Cytometry can effectively monitor the transplantation of 
these stem cells. The other important implication of using flow 
cytometry for the diagnosis of hematologic diseases is the detection of 
residual diseases.  The word residual diseases refer to the presence of 
remaining cancerous cells in the body, which can again lead to disease 
progression. Flow Cytometry can detect the presence of these cancerous 
cells in the body so that better and more effective treatment can be 
provided. In this way, Flow Cytometry is also helpful in preventing 
disease progression after treatment. The important implications of 
Flow Cytometry convince us that it is an emerging and beneficial 
technique of the laboratory for many reasons. 

Investigation of New Biomarkers for Hematologic Disease 
Diagnosis, Development of Novel Therapeutic Strategies, and 
Analysis of Immune Responses 

As we know, the Flow Cytometry procedure is based on using 
biomarkers to identify antigens in blood disorders.  The efficiency of 
this biomarker is measured by its ability to detect antigens in less time. 
The technique of Flow Cytometry is helpful in the development of new 
biomarkers that can perform their function in a better way. Such 
Biomarkers are designed with the help of Flow Cytometry, which can 
be used to detect multiple antigens at a single time by single use. In 
this way, we can say that the technique of Flow Cytometry is also 
helpful in the research perspective of healthcare sectors as well. The 
other important implication of flow cytometry for the diagnosis of 
hematologic diseases is the development of novel therapeutic strategies 
for the treatment of blood disorders. As we know science and 
technology are making progress day by day and this progress is also 
utilized in healthcare sectors as well. By data interpretation of Flow 
Cytometry, there are efforts to development of such novel therapeutic 
Strategies that can be proven less costly and more effective for the 
treatment of Hematologic disorders. The other important implication 
of using Flow Cytometry in the diagnosis of Hematologic Diseases is 
the aspect of studying the immune responses in the body. Medical 
science has proved that whenever a disease arises in the body, it means 
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that the body's immune system has failed in combating such disease. 
In other words, disease-causing antigens are not coped up by 
antibodies of immune systems. Because Flow Cytometry is based on the 
analysis of antigens it can also be used to analyze the efficiency of the 
immune system of the body to response to such disease-causing 
antigens in the body. 

Implication Related to Future Directions of Flow Cytometry 

Although flow cytometry has gained much importance in 
Brazilian healthcare sectors, there are some Future Prospects related 

to Flow Cytometry in Brazil as well. The Brazilian healthcare sectors 
are working to make affordability and accessibility of Flow Cytometry 
possible in all areas of the country. It is because of the uses and 
importance of Flow Cytometry in the diagnosis of blood disorders. The 
other prospect related to Flow Cytometry in Brazil is the aspect of 
providing proper training to healthcare professionals. As we know there 
is the use of High-cost instruments in flow cytometry so there must be 
proper training of healthcare professionals to perform these procedures 
carefully.   The other prospect related to flow cytometry is that there is 
a need for expansion in the application of Flow Cytometry as well. 

Descriptive Statistical Analysis

Table 1: Results of Descriptive Statistical Analysis
Name No. Mean Median Scale Min Scale Max Standard Deviation Excess Kurtosis Skewness Cramér-Von Mises P Value 
FC1 1 1.500 1.000 1.000 3.000 0.608 -0.260 0.825 0.000 
FC2 2 1.520 1.000 1.000 3.000 0.640 -0.262 0.867 0.000 
FC3 3 1.500 1.000 1.000 4.000 0.728 1.707 1.443 0.000 
FC4 4 1.540 1.000 1.000 3.000 0.639 -0.361 0.794 0.000 
DD1 5 1.840 2.000 1.000 4.000 0.758 -0.156 0.568 0.000 
DD2 6 1.720 2.000 1.000 4.000 0.749 0.261 0.818 0.000 
HD1 7 1.680 2.000 1.000 3.000 0.676 -0.744 0.507 0.000 
HD2 8 1.720 2.000 1.000 4.000 0.801 -0.230 0.804 0.000 
HD3 9 1.980 2.000 1.000 4.000 0.969 -0.760 0.585 0.000 

The results of table 1 mentioned above illustrate the descriptive 
statistical analysis and show the skewness value, mean values, median 
rates, lowest and maximum values, as well as the standard deviation 
rate. Additionally, the total probability value for each variable—
dependent and independent—is included in the result. The results in 
Table 1 depict FC1, 2, 3, and 4, which are all regarded as independent 
variables. The mean values of these variables are 1.500, 1.520, 1.500, 
and 1.540, respectively, indicating a positive average value. 60%, 64%, 
72%, and 63% of the standard deviation rate vary from the mean 

values. The total probability value of the result is 0.000, indicating a 
100% degree of significance between them.  

The skewness values between them are 82%, 86%, 1.443, and 79% 
positive skewness rate. The mean values of the DD1,2 mediator 
variables are 1.840 and 1.720, respectively, indicating a positive 
average rate. The 75% and 74% deviations from the mean are indicated 
by the standard deviation. The research indicates that the maximum 
value is 4.000, and the minimum rate is 1.000 (Figure 1).  

 

Figure 1: Flow Cytometry 

The characteristics or features of cells that are frequently 
examined by flow cytometry shown in figure 1 include viability, size, 
volume, and cell cycle. The method was initially used to calculate the 
volume of cells in a sample in 1950. Today, nevertheless, it is 
frequently employed in biotechnology and pharmaceutical labs for a 
broad range of tasks, including protein abundance analysis, cell 
sorting, evaluating the purity of a cell population, and confirming the 
monoclonality of a cell line. In this article, you will learn further about 
the flow cytometry principles, instrumentation, applications and 
advancements in technology. 

Principles of Flow Cytometry 

For both qualitative and quantitative examination of the 
characteristics of individual cells, flow cytometry is an ideal 

experiment. The principles of light scattering, excitation, and emission 
underpin the operation of flow cytometry. When fluorescently tagged 
cell components are exposed to a laser beam, they get stimulated and 
emit various wavelengths of light. Cellular characteristics are analyzed 
by the use of fluorescence. Cells are analyzed using the following 
parameters:  Visible light scatter: The determination of the forward 
direction size is aided by the forward scatter. The side scatter at 90 
degrees provides a measure of a cell's granularity and complexity.  
Fluorescence: Cells can shine due to fluorescently attached antibodies, 
reporter genes coupled to fluorescent proteins like GFP, or dyes like 
propidium iodide.   The targeted cells are first fixed with formaldehyde, 
which immobilizes proteins while preserving transient signals. The 
fixed cells are then treated with a detergent to render them permeable, 
which allows antibodies to flow across the intercellular space. A certain 
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concentration of formaldehyde and detergent is necessary for effective 
antigen detection, depending on the kind of target epitopes. After this 
is finished, the blood cells may be quantified using the sample and 
sheath fluid flow through. We can classify cells using this technique 
based on their size and complexity, and it can even help us understand 
the differentiation/stage of fluctuating cells.  

Fluorescence-activated cell sorting (FACs) is another aspect of flow 
cytometry. We were introduced to this particular type of flow cytometry 
in the 1960s. With this method, one may sort a large number of living 
cells using a heterogeneous combination by using the light scattering 
properties of fluorescence. Since every cell has unique light scattering 
properties, this is done one cell at a time and works well.  

Correlation Coefficient 

Table 2: Results of Correlation Coefficient 
 FC1 FC2 FC3 FC4 DD1 DD2 HD1 HD2 HD3 

FC1 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
FC2 0.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
FC3 0.068 -0.043 1.000 0.000 0.000 0.000 0.000 0.000 0.000 
FC4 0.077 0.243 -0.236 1.000 0.000 0.000 0.000 0.000 0.000 
DD1 -0.087 -0.117 0.217 -0.152 1.000 0.000 0.000 0.000 0.000 
DD2 0.219 0.262 0.147 0.149 0.132 1.000 0.000 0.000 0.000 
HD1 -0.146 -0.216 0.244 -0.155 0.095 0.021 1.000 0.000 0.000 
HD2 0.205 0.011 -0.034 -0.095 -0.206 0.436 0.093 1.000 0.000 
HD3 0.458 0.081 0.128 -0.015 -0.004 0.102 0.021 0.044 1.000 

The above results of table 2 describes correlation coefficient 
analysis overall result shows a positive also negative correlation 
between them. A laboratory test called flow cytometry is used to 
examine the properties of cells or particles. A sample of cells or particles 
is first suspended in liquid before the procedure begins. In order to 
identify (or "tag") particular proteins on the outside or inside of cells, 
a lab worker applies fluorescent antibody dyes to the cells. 
Fluorescence-activated cell sorting (FACS) is the term for this process. 
Next, the cells are introduced into a flow cytometer apparatus. About 
10,000 cells may be analyzed and processed by a computer in less than 
a minute.  The following uses of flow cytometry in medical settings: 1. 
Counting cells. 2. Sorting cells. 3. Identifying the properties and 
functions of cells. 4. Diagnosis and management of malignancies of 
the bone marrow and blood. 5. Identifying biomarkers, which are 
quantifiable substances whose presence may be used to predict therapy 
response or cancer behaviors. 6. Immunophenotyping: a method of 
cell type classification. 

Pathologists analyze the flow cytometry data, which are performed 
by lab personnel. They require a sample of your blood, bone marrow, 
tissue, or other bodily fluid in order to perform the test. A sample is 
taken and sent to the pathology lab for testing by the healthcare 
professional (such as your oncologist or primary care physician) who 
ordered the test. 

Flow Cytometry in the World of Hematology 

Flow cytometry has been employed in many different contexts 
throughout the years, advancing the study of genetics, epidemiology, 
and other subjects. To verify DNA content in cells suspected of being 
aberrant or aneuploid, flow cytometry might be employed. Propidium 
iodide can intercalate into the DNA's helical helix when used as a 
fluorescent dye. It will be possible for scientists to measure the amount 
of DNA gained or lost objectively since the ensuing fluorescent signal 
will be proportionate to the amount of DNA contained within the 
nucleus. Given that aneuploidy DNA is frequently associated with 
malignant tumors, it is possible to quantify the excess quantity of DNA 
present in tumor cells, underscoring the effectiveness of this 
technology. According to this theory, it would be possible to determine 
the location of the largest concentration of aneuploidy cells, which 
would enable the diagnosis of malignant tumors and the creation of 
tumors. The quantity of foetal red cells in mother blood may also be 
found and measured using flow cytometry in other contexts. This has 
potential use in predictive medicine to stop fetal-maternal 
haemorrhaging (FMH) as well as pregnancy diagnosis. This is the 
moment when foetal red blood cells enter the mother's bloodstream 
and cause problems connected to pregnancy that are related to trauma 
or obstetrics. 

Smart PLS Algorithm Model

 

Figure 2: Smart PLS Algorithm Model
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The above results shown in figure 2 graph present that smart PLS 
Algorithm relation between the FC, DD and HD. The FC represent that 
55%, 72%, -0.004, 0.603 shows that 60% positive link with them. the 
FC describe 41% significant and positive relation with DD. According 
to the graph the HD describe that 51% positive and significant relation 
with DD.  
Conclusion 

Every year, leukaemia and lymphoma are diagnosed in hundreds 
of thousands of people. Flow cytometry is being used for 
immunophenotyping of leukaemias and lymphomas in order to avoid 
the radiation associated with CT scans. This may be done by classifying 
the different cell surface indicators that are present in all 
hematolymphoid neoplasms, such as CD markers. Further 

investigation reveals that the kind of leukaemia may be systematically 
determined from the CD markers detected by the flow cytometer. For 
instance, if the markers CD19/20/22 are positive, we may be certain 
that the malignancy is connected to the immune system's B cells. 
Hodgkin's lymphoma is the diagnosis if both CD5 and CD23 are 
positive. Mantle cell lymphoma is the diagnosis if CD22 is positive and 
CD23 is negative, and so forth.  

Despite the fact that the device was created many years ago, 
contemporary research has managed to apply the flow cytometer's 
methodology to diverse types of examination. After an overview of these 
aspects of the important implications of using Flow Cytometry for the 
diagnosis of hematologic diseases, we can say that Flow Cytometry has 
played its role very well in the detection and treatment of blood 
disorders in Brazil.
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