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Abstract- Lung cancer is one of the most prevalent types of cancer in the world, and its clinical prognosis and early detection 

are of great importance. With recent advances in artificial intelligence and nanotechnology, combining machine learning (ML) 

and nanobiosensors has been considered a novel approach for diagnosing and monitoring lung cancer. Hence, the current 

review aims to examine the combination of these two technologies for lung cancer diagnosis and explores its potential and 

challenges. ML can identify patterns associated with lung cancer with its capabilities in processing complex data and 

simulating predictive models. Nanobiosensors, on the other hand, can detect biological changes at the molecular and cellular 

levels with high sensitivity. These two technologies allow for more accurate, faster, and non-invasive lung cancer diagnosis.  

In addition, using these two technologies simultaneously could help identify more advanced changes in the disease, even 

before clinical symptoms become apparent. In conclusion, combining machine learning and nanobiosensors offers a novel 

and efficient approach to lung cancer diagnosis that can significantly increase the accuracy of diagnosis and prognosis.  
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INTRODUCTION 

The early detection of lung cancer is vital to 

ensuring effective treatment for this disease, as 

it is one of the leading causes of cancer deaths 

worldwide. Data science and artificial 

intelligence are two rapidly growing areas in the 

fields of data science and nanotechnology. In 

particular, the combination of machine learning 

(ML) and nanobiosensors has created new 

possibilities for rapid and more accurate 

diagnosis of lung cancer [1]. It has been shown 

that machine learning can help identify hidden 

patterns in biological and medical data, thus 

providing a more accurate prediction of lung 

cancer through the study of complex data [2]. 

Furthermore, nanobiosensors are highly 

sensitive biological tools that can be used to 

detect molecular and biochemical changes 

within the human body, which may serve as a 

sign of cancer [3, 4]. It is believed that 

combining these two technologies will result in 

a substantial improvement in the diagnosis of 

lung cancer and other chronic diseases soon. 

Accordingly, this review examines how these 

two technologies can detect lung cancer.   

ARTIFICIAL INTELLIGENCE  

Artificial intelligence (AI), ML, is 

progressively used to diagnose many types of 

cancers, especially lung cancer [5]. ML 

algorithms can use complex medical data such 

as medical images (computed tomography 

scans, magnetic resonance imaging, and 

radiographs) to identify early signs of cancer. AI 

is capable of processing and analyzing huge 

amounts of data in a very short time and can 

predict treatment outcomes and identify risk 

patterns [6]. In addition, using deep learning 

techniques such as neural networks can 

significantly increase the accuracy of diagnosis.  
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NANOBIOSENSORS 

There is growing evidence that 

nanobiosensors are effective tools for 

diagnosing a variety of cancers, including lung 

cancer [7]. Gold, silver, or metal oxide 

nanoparticles are useful nanomaterials for 

nanobiosensors that accurately detect molecular 

and cellular biological changes [8, 9]. 

Nanobiosensors in blood and lung secretions can 

detect lung cancer biomarkers to diagnose early 

signs of the disease [10]. Moreover, 

nanobiosensors can monitor the patient's 

condition and assess their response to treatment 

continuously in addition to rapid detection. 

Patients with lung cancer can benefit from non-

invasive, more accurate diagnoses through 

nanobiosensors [11]. 

 COMBINING ARTIFICIAL 

INTELLIGENCE AND 

NANOBIOSENSORS 

Combining machine learning and 

nanobiosensors could provide an innovative and 

comprehensive approach to lung cancer 

diagnosis [12]. Nanobiosensors collect 

biological information from patients, and 

machine learning analyzes this information to 

detect cancer patterns [13]. For instance, 

nanobiosensors detect specific molecules altered 

in cancerous tissues, which can be used to infer 

the cancer stage from this information and 

categorize lung cancer patients according to 

these indicators [14]. Furthermore, it could also 

be possible to use these two technologies 

concurrently to detect more advanced changes in 

a disease, even before clinical symptoms are 

evident, thereby reducing the risk of fatal disease 

[15]. 

CONCLUSION 

In the future, it is anticipated that machine 

learning combined with nanobiosensors will 

offer a novel and efficient approach to the 

diagnosis of lung cancer that will contribute 

greatly to enhancing the accuracy of diagnosis as 

well as prognosis. The combination of these two 

technologies can be vital in achieving advanced 

precision medicine for lung cancer. 
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