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Abstract 
 

Cancer is a disease that humans have been involved with, and scientists have done great efforts to treat it. But they have not had much 

success, On the other hand Nano science as a new scientific in various branches of science have been made many changes. Hence can be 

used to treat cancer of Nano science. Currently, cancer treatment is such that drugs used are not selectivity. The cancer cells are not spe-

cifically identified, it destroys healthy tissue and cause harm to the human body. So if we can reduce drug dose of the drug to the targeted 

tissue must be, we have partially solved the problem. With earlier studies, researchers in the field of folate and gold nanoclusters have 

done, specified in the detection and destruction of cancer cells are highly effective and very promising future. The gold nanoclusters were 

used because it has unique properties such as adsorption of heat for the destruction of cancer cells and is also well connected to the folate. 

the 4-aminothiophenol (4Atp) is one of the best linker for binding folate and gold Nano clusters. In this study we used computational 

method for computing stability of complex (folate and Nano clusters) and geometrical and physicochemical properties. 
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1. Introduction 

There are over 200 different known cancers that afflict humans. The causes of cancer are diverse, complex, and only partially under-

stood. Many things are known to increase the risk of cancer, including tobacco use, dietary factors, certain infections, exposure to radia-

tion, lack of physical activity, obesity, and environmental pollutants Gold nanoparticles (AuNPs) provide non-toxic carriers for drug and 

gene delivery applications. An additional attractive feature of AuNPs is their interaction with thiols, providing an effective and selective 

means of controlled intracellular release. selective targeting of folate-receptor positive cancerous cells. The linker chosen were 4-

aminothiophenol (4Atp) with Nano conjugate products named Folate-MH-AuNP. We report the folate-receptor tissue. This demonstrates 

that folate targeting is effective in selecting for specific cell populations. We also know that folate receptor (FR) is a confirmed tumor-

associated antigen that binds folate and folate–drug conjugates with very high affinity and shuttles these bound molecules inside cells via 

an endocytic mechanism. Now we have a folate connecting by the linker 6-mercapto-1-hexzanol to two Gold nanoparticles (AuNP). In 

this report, the Molecular Structure, and some Geometrical properties (Bond lengths and Bond angles) folate-6mercapto-1-hexzanol-

AuNPwere investigated using the Density Functional Theory (DFT) calculations [1-90]. 

DBC2 (deleted in breast cancer 2) or RhoBTB2 (Located on 8p21) is a tumor suppressor gene associated with tumorigenesis. Mutational 

studies of DBC2 at its promoter region in breast cancer revealed an important role for epigenetic changes contributing to its low expres-

sion. Epigenetic changes through hypermethylation of the promoter can cause the inactivation of DBC2 gene. The purpose of this study 

was to investigate methylation pattern of DBC2 gene in the peripheral blood of 40 American women with breast cancer and its compari-

son with healthy women. We used peripheral blood samples from 40 patients with sporadic breast cancer and 40 normal individuals. 

Analysis of the methylation statues of DBC2 promoter region was done by MSP (Methylation Specific PCR) technique on the DNA 

extracted from the blood samples. The results were validated by sequencing. The methylation status was then correlated with the clinico-

pathological parameters of breast cancer patients. Methylation pattern was detected in 60% of the patients, whereas 25% of the normal 

individuals demonstrated a positive methylation pattern (P ≤ 0.01, odd ratio: 2.143). No significant correlation was obtained between 

methylated DBC2 and cliniclpathological parameters. Aberrant hypermethylation was observed preferentially in the patients. These find-

ings along with the previous studies, propose that abnormal methylation pattern in DBC2 promoter region may be one of the main rea-

sons for low expression of DBC2 in breast cancer and this hypermethylation pattern could play a fundamental role in the breast tumor-

igenesis [91-128]. 

Soft computing techniques play an important role for decision-making applications with imprecise and uncertain knowledge. The appli-

cation of fuzzy soft computing applications is rapidly emerging in the medical diagnosis and prognosis. A fuzzy expert system models 
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knowledge as a set of explicit linguistic rules and performs reasoning with words. Although there are several technology-oriented studies 

reported for breast cancer diagnosis, few studies have been reported for the breast cancer prognosis. However, prognosis of breast cancer 

suffers from uncertainty and imprecision associated to imprecise input measures and incompleteness of knowledge as well as diagnosis 

[129-179]. This research presents a fuzzy expert system for breast cancer prognosis. This approach is capable enough to capture ambigui-

ty and imprecision prevalent in the characterization of the breast cancer. For this, the study utilizes a Mamdani fuzzy inference model, 

which is more intuitive and has high interpretability for interacting with human experts during prognosis process [180-208]. The main 

advantage of this work compared to other related studies, mostly presented for assessing the risk of the cancer development stage, issuing 

unbiased input variables in the prognosis process; i.e., this model has the potential to predict the risk of developing breast cancer even in 

healthy females [209-253]. Furthermore, the fuzzy expert system was evaluated on real dataset and the results of system were compared 

to an obstetrician decision. The performance results on real dataset reveals superiority of the fuzzy expert system in the prognosis process 

with an average accuracy of 95%, compared to other related works. This approach is optimistic for prediction of breast cancer risk and 

early diagnosis of the cancer and can consequently improve survival rate [254-356]. 

2. Hypo fractionated radiotherapy of tumors 

Devastating threat of bioterrorism is one of the main factors influencing the health of nations. Bioterrorism includes utilizing biological 

agents as weapons for creating an epidemic disease or death of humans, animals, or plants to achieve a military, political or economic 

purpose. Antimicrobials and vaccines are possible solutions helping to be protected from this threat, as well as political solutions. Among 

these solutions, vaccination is the most immediate and conclusive protective solution. Atomic bombs can be also classified as a sort of 

biological weapons because they increase the risk of cancer among peoples exposed to these weapons such as Hiroshima and Nagasaki 

atomic bombardment in 1945. Watercress plant which is cultivated near spring water or running waters is a rich source of a natural anti-

oxidant compound called Phenyl Ethyl Isothiocyanate (PEI) which is able to stop the development of cancer. In this work, a review of 

bioterrorism, biological agents, and their effects, with emphasis on atomic bombs and cancer incidence, has been presented and it is pro-

posed to use watercress extract as an inexpensive oral vaccine which can be produced in large scale all around the world for the purpose 

of widespread use and protecting nations against cancer. 

3. Benign meningioma 

Dopamine (DA) is the predominant catecholamine neuro-transmitter in the human central nervous system that has an important role in 

the renal, hormonal and central nervous systems. DA exerts its functions via binding to dopamine receptors (DRs). The alterations in the 

expression of five different dopamine receptor genes (DRD1- DRD5) associated with certain diseases of the immune and nervous sys-

tems have previously been reported, and play multiple roles in various disorders such as cancer. Lung cancer is the most common cancer 

in the world. Recent studies have provided new evidence that the dopaminergic pathway may be of interest in assessing risk of lung can-

cer. Moreover, it has been considered that how expression of dopamine receptors could relate to apoptosis. In this research, we will 

summarize current researches and knowledge in this field and discuss possible strategies for the treatment of lung cancer such as using 

agonists of Dopamine receptors. 

4. Stereotactic hypo fractionated radiotherapy of metastatic spinal cancers 

In today's world, the classification of imbalanced data is of great importance. Classifying such data is in a way that the class which is 

extremely important, in terms of Application Scope (minority class), includes fewer states compared to a class which is not (majority 

class). These datasets are called imbalanced data. Several methods have been proposed to classify these types of data. In the classification 

of these data, we are trying to increase the number of states of the minority class compared to majority class. In this study, we suggest a 

new and effective algorithm in classification of 5-years data of cancer patients and there is an Imbalanced property in this dataset. The 

proposed algorithm is a combination of SMOTE algorithm, Imperialist Competitive Algorithm (ICA) and some well-known classifiers, 

and also to calculate the performance of the proposed method, some assessments such as GMean, Accuracy, Specificity, Sensitivity, have 

been used. The results show that combining the SMOTE+ICA+C5 algorithms would have the best result in the classification of imbal-

anced data. So this is an effective approach in imbalanced data classification. 

5. SRS of spinal cancers with concurrent systemic treatment 

Significant cell death using novel X-Ray sensitive Gd and Eu doped ZnO Nanoparticles (NPs) has been reported in this work. Preferen-

tial integration of these materials into deep-solid tumors can augment efficiency of radiotherapy. Herein, doping of Gd and Eu into the 

ZnO NPs is designed to optimize restricted energy absorption from a conventional radiotherapy. Upon irradiation, energy is transferred 

to the Zinc Oxide crystal structure, resulting in the generation of reactive oxygen species (ROS). In this experiment, Gd and Eu doped 

and undoped ZnO NPs were synthesized and optimized at size of 3nm. Cytotoxic effect of ZnO NPs was investigated in prostate cancer 

and normal fibroblast cells. Radiation enhancement by doped NPs was occurred at 20 micro.g/ml under 1.5 Gy X-Ray, which is equal 

with cell death of untreated cells under 6 Gy X-ray. It is worth noting that, these doped NPs can be used as a photo inducer to increase 

the dose of X-rays and caused a reduction of received dose to the normal cells. 

6. Re-irradiation of recurrent chest wall breast cancer 

Cancer is a disease that humans have been involved with, and scientists have done great efforts to treat it. But they have not had much 

success, On the other hand Nano science as a new scientific in various branches of science have been made many changes. Gold nano-

particles (AuNPs) provide non-toxic carriers for drug and gene delivery applications. An additional attractive feature of AuNPs is their 

interaction with thiols, providing an effective and selective means of controlled intracellular release. We also know that folate receptor 

(FR) is a confirmed tumor-associated antigen that binds folate and folate–drug conjugates with very high affinity and shuttles these 

bound molecules inside cells via an endocytic mechanism. Now we have a folate connecting by the linker 6-mercapto-1-hexzanol to gold 



International Journal of Advanced Chemistry 61 

 
nanoparticles (AuNP). In this research, the Molecular Structure, and some Geometrical properties (Bond lengths and Bond angles) folate-

6mercapto-1-hexzanol-AuNP were investigated using the Density Functional Theory (DFT) and Hartree Fock (HF) calculations. 

7. SBRT of primary and metasticlung cancers 

Gold nanoparticles (AuNPs) represent a novel nanomaterials applied in various nanotechnology fields because of their special optical 

properties. Gold nanoparticles strongly absorb visible light and can be quickly converted into heat, which is used in photo thermal. On 

the other hand, folic acid and folate can be used for selective targeting of nanoparticles towards cancer cells. We report here some geo-

metrical properties of a new Nano conjugate made up of folate and gold nanoparticle (AuNP) and conjugated by 4-aminothiophenol 

(4Atp) linker, named Folate-4Atp-AuNP and applied for the selective cancer cells targeting and destruction. we conclude that Folate-

4Atp-AuNP is useful for cancer therapy. In this study, the Molecular Structure, and some Geometrical properties (Bond lengths and 

Bond angles) Folate-4Atp-AuNP were investigated using the Density Functional Theory (DFT) calculations. 

8. SRS of metastatic lung cancers to the brain and systemic treatment 

We present the design and the fabrication process of an artificial blood vessel system for the in vitro examination of the entire migration 

steps of metastasticintravascular cancer cells under continuous laminar flow conditions at distinct tunable shear rates using live cell fluo-

rescence microscopy. The microfluidic system is composed of two layers: An upper layer with two sets of micro structured channels 

simulating the blood vasculature, and the lower layer, which consists of two large channels filled with components of human vascular 

surrounding tissue. Both layers are separated by a porous membrane with a specific pore density distribution. Prior to the experiments the 

membrane is coated with a homogeneous monolayer of endothelial cells (EC) to mimic the blood vessel wall. The whole system consists 

of the polymer polycarbonate due to its excellent biocompatibility and optical transparency. The two layers of the microfluidic system 

are fabricated by hot embossing and finally assembled using a thermal bonding process. The work was accompanied by numerical simu-

lations of the flow behavior of the cancer cells considering cell diameter and viscosity of the blood. It could be shown that a predictable 

number of the cancer cells remains in the blood vessel system, where they can interact with the monolayer of endothelial cells. Our ex-

periments have shown that a small number of those cancer cells penetrate the EC monolayer and the porous membrane entering the ma-

trix of the lower channel. Thus it was possible to observe the process of cancer cell extravasation under laminar flow conditions. 

9. Re-irradiation of recurrent cancers 

There are over 022 different known cancers that afflict humans. The causes of cancer are diverse, complex, and only partially under-

stood. Many things are known to increase the risk of cancer, including tobacco use, dietary factors, certain infections, exposure to radia-

tion, lack of physical activity, obesity, and environmental pollutants Platinum nanoparticles (PtNPs) provide non-toxic carriers for drug 

and gene delivery applications. An additional attractive feature of PtNPs is their interaction with thiols, providing an effective and selec-

tive means of controlled intracellular release. selective targeting of folate-receptor positive cancerous cells. The linker chosen were 6-

mercapto-1-hexanol (MH) with Nano conjugate products named Folate-MH-PtNP. We report the folate-receptor tissue. This demon-

strates that folate targeting is effective in selecting for specific cell populations. We also know that folate receptor (FR) is a confirmed 

tumor-associated antigen that binds folate and folate–drug conjugates with very high affinity and shuttles these bound molecules inside 

cells via an endocytic mechanism. Now we have a folate connecting by the linker 6-mercapto-1-hexzanol to two Platinum nanoparticles 

(PtNP). In this report, the Molecular Structure, and some Geometrical properties (Bond lengths and Bond angles) folate-6mercapto-1-

hexzanol-PtNP were investigated using the Density Functional Theory (DFT) calculations. 

10. SBRT of GI cancers 

Breast Cancer Diagnosis and Prognosis are two medical applications pose a great challenge to the researchers. The use of machine learn-

ing and data mining techniques has revolutionized the whole process of breast cancer Diagnosis and Prognosis. Breast tumors are divided 

in to two types; malignant and benign. In this work, we propose how to distinguish the type of breast cancer by creating a Fuzzy system 

(FS). To detect the type of breast censer we use a chaotic hierarchical cluster-based multispecies particle swarm optimization 

(CHCMSPSO) to optimization a FS indeed. The objective of this research is to learn Takagi-Sugeno-Kang (TSK) type fuzzy rules with 

high accuracy. In addition to this, we will introduce chaos into the HCMSPSO in order to further enhance its global search ability. In the 

study, eleven chaotic maps are used in the intelligent diagnosis system. The accuracy rate of distinguishing between benign and malig-

nant censer is above 90 percent. However, among the chaotic maps, the Sinusoidal chaotic map provides us with the accuracy rate 

99percent because it coordinates with the problems conditions. This simulation is performed on UCI-Breast Censer data-base. 

11. Results and discussion 

Support vector machine (SVM) is a supervised learning method, which has considerable applications. It shows excellent performance in 

many pattern recognition applications. Also, combining SVMs with other theories has been proposed as a new direction to improve clas-

sification performance. Thus, in this work, some important aspects to reach the best performance in combined algorithms with SVM for 

cancer classification are explained. Since delay and accuracy are the important parameters to improve the performance in SVMs, some of 

the methods with these parameters are compared to use the best algorithms in the future works. Finally, some directions for researches 

are provided. 

Prediction, diagnosis, recovery and recurrence of the breast cancer among the patients are always one of the most important challenges 

for explorers and scientists. Nowadays by using of the bioinformatics sciences, these challenges can be eliminated by using of the previ-

ous information of patients records. In this research, has been used adaptive Nero fuzzy inference system and data mining techniques for 

processing of input data and the educational combined algorithm for arranging of parameters of input functions. It has used also the 

downward gradient algorithm for arranging of unlined input parameters and the algorithm of the least of squares for arranging of lined 

output parameters. It has been used the data the institute of oncology Ljubljana of Yugoslavia that contain the information of 1090 the 
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breast cancer patients. The results show the suggesting system has 89% accuracy in the diagnosis of progressing the breast cancer, which 

has improved by compared with neural network classification method. 

In this study, we apply State-Dependent Riccati Equation (SDRE) based optimal control technique to a nonlinear tumor growth model. 

Although SDRE optimal control technique has been applied successfully to the problem of control of drug administration in cancer 

treatment, the problem in the literature has an infinite-time horizon formulation. In other words, optimal control of drug administration in 

finite-time horizon using SDRE method has not been studied yet. The main contribution of this research work is to apply SDRE based 

optimal control to the chemotherapeutic treatment of cancer that aims at the minimization of the tumor burden at the end of a certain time 

interval of treatment with a limited amount of drugs. The resultant State-Dependent Differential Riccati Equation (SDRDE) is then 

solved using a new approach which is based on state transition matrix of Hamiltonian system. Simulation results show that a burst of 

treatment at the beginning is the best way to battle the tumor and constant decreasing the dosage of drug let the immune system to be 

reconstructed. 

This study presents a new method for recognizing breast cancer tumor. This method contains three main stages. In the first stage the as-

sociation rules are used for feature reduction. Then bee’s algorithm is employed for training the classifier. At the final stage the classifier 

is designed by using the redial basis function neural network (RBFNN). The proposed method is applied on Wisconsin breast cancer 

(WBC) database and compared with other common methods. Results show that this system has higher recognition rate than the other 

methods. 

12. Conclusion 

Breast cancer is one of the most common conditions as well as one of the most important factors of death among women. If diagnosed 

correctly and in time, it may cause fewer death tolls. The most important method of diagnosing this type of cancer is using mammogra-

phy imaging. In some cases, the diagnosis may be incorrect. In the present work, Cellular Automata is used for the diagnosis of breast 

cancer type micro-classification (or tiny calcium particle sediments). In this approach the mammography image of the alleged patient is 

converted to an optimum image through preprocessing. Next, this image is entered into acellular network to determine its cluster center. 

The results achieved by this approach on DDSMindicated that diagnosis based on the approach introduced in this research can be a useful 

combination for the traditional methods. 
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