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Abstract  

Despite enormous advancements in medical science and technology, 
there are few effective treatments for cancer. Major causes of 
disability and death include the metastasis and recurrence of 
cancer. Because conventional cancer treatments have many 
drawbacks, cancer nanomedicine, also known as cancer 
nanotechnology, has emerged as a more precise and benign cancer 
treatment option. Despite enormous advancements in medical science 
and technology, there are few effective treatments for cancer. Major 
causes of disability and death include the metastasis and recurrence 
of cancer. Because conventional cancer treatments have many 
drawbacks, cancer nanomedicine, also known as cancer 
nanotechnology, has emerged as a more precise and benign cancer 
treatment option. Novel nanomaterials stabilised by biomolecules 
have become well-known next-generation materials in recent 
years. Nanotechnology advancements have made nanoparticles 
possible, opening the door to viable treatments for blood cancer. The 
properties of nanoparticles can be changed. They can be made to target 
specific areas and regulate the dosage of medication that enters 
those areas. Nanoparticles may therefore increase treatment 
effectiveness while minimising side effects. In order to get 
nanoparticle therapy to the bedside, several experimental challenges 
must be solved. Therefore, it is critical to create potent formulations 
that can solve the aforementioned issues and provide precise tumour 
targeting without compromising the survival of healthy tissue. To 
demonstrate the promise of nanoparticles in the treatment of leukaemia, 
myeloma, and lymphoma, this review primarily focuses on the 
highlights of recent research progress employing nanoparticles to 
deliver diverse blood cancer therapeutic medications. We conclude by 
looking at future directions and potential projects for therapeutic 
nanomedicine research. 
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Introduction 

For the foreseeable future, cancer is expected to be a major source 
of sickness and mortality in every continent. According to the poll, 
the Globocan reported 60,650 new instances of leukaemia in 2021, and a 
total of 23,660 people passed away from the disease in the United 

States. The most common blood malignancies include leukaemia, 
lymphoma, myeloma, and plasma cell diseases. A category of 
cancerous illnesses known as leukaemia develop from hematopoietic 
stem cells. Commonly recognised leukaemia signs and symptoms 
include anaemia, leukopenia, tiredness, weakness, and susceptibility 
to a wide range of infections. Plasma cells that produce antibodies 
are harmed by the blood cancer multiple myeloma. A rare cancer that 
affects persons between the ages of 65 and 70 is multiple myeloma. 
The number of older persons has increased recently, which has led 
to an increase in multiple myeloma cases. Without a question, one of 
the most important issues that needs to be solved by scientists is 
cancer. Traditional therapeutic modalities like chemotherapy, radiation, 
surgery, and combination therapy are universally accepted to treat or 
eradicate cancers. Chemotherapy still has considerable and 
severe side effects while being a very successful cancer treatment. There 
is always a chance of recurrence, and some cancers could acquire 
resistance to chemotherapy and radiation treatments. So, it is crucial to 
identify a cutting-edge therapeutic alternative to cure tumours and stop 
the spread of cancer. Hence, the focus of research was now on the 
fast evolving subject of nanotechnology. Nanoscience and 
nanotechnology depend on Nanoparticles (NPs), which range in size from 
1 nm to 100 nm.  Particularly NPs have special characteristics that enable 
more sensitive and specific identification of potential biomarkers. 
Compared to conventional chemotherapy, the use of 
nanoparticles significantly increases the efficacy of anticancer 
therapy in living creatures. Moreover, they alter the distribution and 
regularity of cancer cells, which aids in the fight against drug resistance. 
Due to a phenomenon known as increased Permeability and Retention 
(EPR), which makes it simpler for nanomedicines to enter tissues, the 
majority of nanomedicine research is conducted to treat hard tumours. 
Leukemia and lymphoma-specific nanomaterials are handled 
differently from those for solid tumours since they do not exhibit an 
EPR effect. It is widely known that keeping the right molecular ratios 
between the drugs delivered at the site of action is crucial for the 
success of cancer treatment. The injectable drugs are always 
available in the right quantity thanks to the delayed release of the 
payload from the NPs carriers. However it is envisaged that the NPS 
systems will possess distinctive properties that will greatly improve 
the treatment of blood cancer. On the other hand, NPs have led the 
way in developing non-invasive liquid cancer diagnostics and 
treatment. We examine the most recent developments in nanomedicine 
for the treatment of blood cancer in this review, ranging from 
preclinical studies through clinical trials. This review study also 
highlights and investigates the advantages of nanoplatforms that 
have a significant impact on targeted therapeutics. The goal of this 
study is to encourage researchers to evaluate the efficiency of using 
nanocomposite for targeted treatment and diagnosis of blood cancer. 
The operation of the body depends on human blood, which takes up 
around 8% of the weight of an adult in good health. The blood travels 
through the bloodstream, delivering oxygen and nourishment to every 
organ in your body. Around 90% of the water in the plasma's dense 
solution is water. Plasma not only contains water, salt, and enzymes, 
but also essential components. These include the proteins albumin and 
fibrinogen as well as antibodies and coagulation factors. Most plasma 
proteins are serum albumin. It is a small molecule whose primary 
function is to keep water in the bloodstream through its osmotic 
effect. The most frequent causes of blood cancer are 
abnormalities in and overproduction of white blood cells. Blood 
cancers account for about 10% of all malignancies diagnosed in the 
United States each year. Blood cancers are more likely to affect men 
than women (such as leukemia, lymphoma, and myeloma). 
Childhood leukaemia is responsible for about 25% of all juvenile 
cancers. Similar to other cancers, blood malignancies can be treated 
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with nothing at all or with standard cancer medicines such 
immunotherapies, chemotherapies, and targeted medications. A proper 
diagnosis is essential before choosing a course of treatment because A 
cancer of white blood cells or cells with the potential to become white 
blood cells is leukaemia. White blood cells that have leukaemia cannot 
fight pathogens. Leukemia, which can be acute or chronic in nature, can 
impact lymphocytic leukaemia (acute lymphocytic leukaemia) and other 
types of immune cells (myeloid leukemia). It is the most frequent type 
of blood cancer in kids under the age of 15. There are various subtypes 
of leukaemia. In general, leukaemia is divided into acute and chronic 
variants according to how quickly it develops. Based on the cell types 
involved, lymphoid and myeloid leukaemia are the two main 
classifications of leukaemia. Based on its clinical manifestations, 
leukaemia is classified into four types: Acute Lmphoblastic Leukaemia 
(ALL), Chronic Myelogenous Leukaemia (CML), and Acute 
Myeloid Leukaemia (AML) are the most common types of leukaemia 
in children, accounting for roughly 80% of cases of paediatric leukaemia 
and 90% of cases of adult CLL, respectively. There are more than 100 
different types of blood cancers. Lymphoma is a tumour of the 
lymphatic system, particularly the nodes, which is a component of the 
immune system. White blood cells of this type influence lymphocytes. 
Hodgkin's lymphoma is the most prevalent type of lymphoma. On the 
other hand, all other forms of lymphoma are referred to as non-
Hodgkin lymphoma. Lymphoma has more than 70 different subtypes. 
Here, one may encounter both aggressive and slowly growing species. 
Non-Hodgkin lymphoma is the second most prevalent type of 
lymphoma, while Hodgkin lymphoma is the most common. Hodgkin 
and non-Hodgkin lymphomas can affect both adults and children. The 
majority of lymphomas are composed of white blood cells called 
lymphocytes, or B and T lymphocytes (T cells). The malignant cells may 
spread to other parts of the body through lymphatic capillaries as the 
disease progresses. It's feasible for them to do this and develop 
tumours. The treatment and likelihood of a cure depend on the type 
and stage of the lymphoma. There are two main categories for 
lymphomas. A malignancy of the plasma cells, which are 
lymphocytes that produce antibodies to ward against infections, is 
known as myeloma. The immune system is impacted by myeloma, 
making the body more vulnerable to infection. A genomic mutation in 
plasma cells is the cause of myeloma. DNA is the blueprint, the 
instructions for the cell. DNA is altered during the process of producing 
new plasma cells in the bone marrow. The mutant plasma cell 
multiplies. Antibodies are produced abnormally by myeloma cells. Both 
lymphoma and myeloma do not develop. The majority of the problems 
brought on by this illness are produced by the abnormal plasma cells in 
the bone marrow and the para-protein in the body. Active bone 
marrow is damaged by idiopathic myeloma. It is made up of the 
shoulders, arms, legs, back, skull, pelvis, and ribs. Smaller-diameter 
nanoparticles than 100 nm have properties that are not present in bulk 

samples of the same substance. 0D, 1D, 2D, and 3D nanoparticles can be 
distinguished by their general shapes. the surface layer, the shell layer, 
and the core, which  is frequently referred to as the NP itself and is its 
most significant central component. These materials are particularly 
advantageous in a range of sectors due to their special characteristics, 
including their high surface-to-volume ratio, dissimilarity, sub-micron 
size, and better targeting mechanism. Deep tissue penetration 
by NPs results in increased permeability and retention. 
Surface properties bridge epithelial fenestration, altering 
bioavailability and half-life. For instance, NPs coated with hydrophilic 
polymers reduce immune system clearance and opsonization. 
The characteristics of particle polymers can also be used to increase the 
pace at which drugs or active molecules are released. Their unique 
characteristics control the therapeutic efficacy of NPs in the 
management and treatment of blood cancer. The use of nanoparticles as a  
drug delivery mechanism. Other particular benefits were 
identified, including improved permeability and retention, better 
stability and biocompatibility, and precise targeting. Two of the most 
common kinds of nanoparticles are organic and inorganic. The first 
category includes micelles, dendrimers, liposomes, hybrid, and 
compact polymeric nanoparticles. The second category includes 
fullerenes, quantum dots, silica, and metal nanoparticles. In addition 
to shape, size, and chemical properties, nanoparticles can be 
categorised. Polymeric Nanoparticles (PNPs), liposomes, and 
extracellular vehicles are the organic nanoparticles that researchers report 
using most frequently. PNPs are among the most often used natural 
solutions to a variety of nanoparticle-based problems since they may 
be created from biological or synthetic polymers and are biocompatible 
and biodegradable. They can be acquired via a variety of technologies, 
including nanoprecipitation, filtering, supercritical processes, two-step 
emulsification, and many more. Their stability and sizes could change 
during manufacture. A fatty lipid bilayer makes up the spherical 
vesicles known as liposomes. Proteins, surfactants, phospholipids, 
and cholesterol can all be employed to create nanoparticles. Liposomes 
can be created in a variety of ways, including extrusion, sonication, 
and the Mozafari process. They can be viewed as delivery systems 
that can also carry particular biomolecules and other nanomaterials 
because they can hold both water- and water-based medicines. 
Current advances in nanotechnology have encouraged the 
creation of numerous novel nanoparticles for medicinal and 
diagnostic uses. Diagnostic nanoparticles are intended to highlight 
irregularities and advance understanding of the fundamental 
physiological principles that underlie various diseases and treatment 
options. Unfortunately, nanodiagnostics are only useful in a small 
number of clinical scenarios due to the complex demands on their 
pharmacokinetic properties and clearance. 
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