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Annotation: The integration of chemistry 

in the development and improvement of the 

techniques used for the diagnosis of diseases is 

presented. By analyzing in particular the 

analytical techniques used in the clinical 

laboratory (among them biochemistry, 

hematology and immunochemistry), the crucial 

role of this discipline in medicine has been 

confirmed, particularly thanks to its implications 

in the discovery and systematic use of more and 

more powerful diagnostic techniques (multi-

parametric analysis, clinical signals analysis) 

which illuminates the possibility of a fuller 

exploitation of the diagnostic potential of the 

clinical laboratory, with evident advantages in 

terms of patients and public health. A 

comprehensive framework describes the main 

steps leading to the formulation of a chemically 

based diagnostic product from the definition of 

the disease and the associated diagnostic needs to 

the design of the manufacturing process, through 

the preliminary choice of the chemical 

formulation. In particular, a review of the 

analytical methods used to control physical and 
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chemical characteristics of the particulate 

component and, in some cases, the quality of the 

dispersions is provided. The methods and the 

main results of a test case concerning the 

development of a commercial diagnostic test 

based on particle enhanced agglutination of latex 

particles are reported. 

In the absence of rigorous scientific 

proof, patients can still be diagnosed based on 

clinical evidence. However, current pressure 

from pharmaceutical companies and the legal 

system have encouraged greater use of scientific 

methods in diagnostic medicine. Scientists 

believe this trend has had both positive and 

negative effects and consider the relative merits 

and demerits of evidence-based medicine. The 

most difficult aspect of diagnostic medical 

testing is developing a conclusive diagnostic test 

for a given disease. Often, however, the 

development of research in molecular and 

genetic biology serves as either lead to 

diagnostic tests or improved the sensitivity of 

existing tests. The development of drugs and 

medical treatments thus may follow advances in 

the understanding of a disease, which are in turn 

often based on the foundations of diagnostic 

tests. On a day-to-day basis in the hospital 

setting, there is much need for disease tests that 

are inexpensive and give rapid conclusions. Even 

after a doctor identifies the group of diseases our 

body is subjected to, it is often still a long 

process to conclusively isolate the specific 

malaise. It is beneficial for patients to have the 

possibility to rapidly and inexpensively be 

appraised of their health state.With so much 

importance riding on a correct diagnosis, it is 

understandable that diagnostic testing requests 

for inpatients are textbook problems for medical 

students, and actual doctors too. However, often 

the tests themselves are quite exotic so it is 

useful first to go over some of the most common 

practical tests available. 

 Keywords: Chemistry, Disease 

Diagnosis, Analytical Techniques, Biosensors, 

Mass Spectrometry, Personalized Medicine, 

Nanotechnology. 
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1. Introduction 

The use of chemistry to diagnose diseases has been an emerging discipline in the past decades in 

parallel to the perpetual advances in medical sciences. As a matter of fact, progress made in 

medicines and diagnostic tools have always been correlated and have always interacted across 

history. Their interplay has progressively led to the evolution of diagnosis methods and tools, 

from the mere observation of clinical signs and symptoms to the current high-tech biochemical 

reaction tests or imaging techniques [1]. This evolution has significantly improved the current 

knowledge and approach to medicine and care of patients, allowing rapidity and precision in 

detecting the nature and the cause of diseases, which is a pivotal set-up in order to direct an 

efficient treatment. This modern and accurate discipline is now at the confluence of several 

scientific domains - biochemistry, pharmacology, genetics, micro-biology, statistics and image 

processing. This illustrates its interdisciplinary nature; modern medicine is facing this 

complexity and can hardly be any more split into a strict binary relation between medicine and 

another scientific domain. Mainly based on the light of biochemical reactions, various techniques 

and platforms have been developed to propose an exhaustive panel of diagnostic products, from 

pocket devices for medical doctor's surgery to costly and huge medical apparatus like CT-

scanner. They are then declined along the course of the disease, starting from point-of-care 

diagnostics at the very beginning, evolving through bio-markers detection to the very accurate 

characterization of an advanced cancer with imaging techniques. This historical course lays out a 

global approach and state of the art in diagnostics, followed by depicting some research avenues 

exploring emerging technologies and therapy approaches to combined earlier and more accurate 

diagnosis developments. [2][3] 

The correct and reasonable medical treatment of a patient should necessarily be preceded by an 

accurate diagnosis of the disease. It is well accepted that physicians must do their best to provide 

the correct treatment and the most rapid recovery to the patient. This injunction must be 

sustained by the Hippocratic Oath, which, ever since it was devised, has been the cornerstone of 

the medical professional ethics. It can hence be summarized in the conception of the crucial 

importance of the correct diagnosis. Despite the absurdity and the unjustness of the situation, the 

medical world nowadays faces this kind of case on a daily basis. It indeed tries to take care of 

patients without knowing the underlying disease. Some physicians - perhaps the most open-

minded – are trying to focus on what is scientifically known about the disorder and its symptoms 

and to see if it could correspond to any identified rare disease. Unfortunately, the overwhelming 

majority will not even undertake an in-depth examination of the patient. A patient complaining 

about chronic fatigue, myalgia and severe somnolence will probably first be referred to a 

psychiatrist and treated for depression. [4][5] 

Literature Review 

2. Chemical Basis of Disease Diagnosis 

The essence of disease diagnosis rests on determining normal and disease-caused abnormalities 

associated with physical signs and subjective symptoms, including distress, dysfunction, and 

death of the patient. For a clinically objective diagnosis and therapeutic strategy, the precise 

nature and defining biochemistry of primary or essential targets are required. Normally, these 

biochemical attributes are attributed to the specific pathogen responsible for the etiology of the 

disease, and they can be identified or detected using traits that include, but are not limited to, 

bacterial or host tissue structure characterization, cell counts, biochemistry, and toxicological 

effects of bacterial cells, bacterial residues, non-structural glycoprotein or lipopolysaccharides 

whose concentration in diseased patients with specific characteristics is higher than that of 

patients without the symptoms. 

The combined application of these diagnostic techniques has evolved and continued to offer 
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advanced technologies by latitude, ease of use, cost, specificity, and rapidity. Several factors 

have greatly contributed to such technological advancements, none of which can be more 

important than chemistry, which at each step of technological development plays a central role, 

enabling target-specific advancements. I aim to convey how these technologies have been 

developed, in large part, around chemical data integration or with less direct chemical data 

integration to provide technical requirements, accompanying reagents, consumables, and regular 

improvement enhancements from technology and enable revolutionary diagnostic evolution from 

easily explainable, rapid, and accurate results to advanced essential development with respect 

also to social focus, politics, and economic efforts. 

2.1. Biochemical Markers 

In fact, most of the procedures have been established using an intimate relationship with the 

tools of chemical education: the understanding of the fundamental principles governing various 

diagnostic procedures, such as colorimetric, fluorimetric, and gasometric sensor mechanisms, as 

well as appropriate sample handling protocols and mathematical explanations of their possible 

output. By instructing the students on these procedures, such as the SGOT, SGPT, alkaline 

phosphatase, lactate dehydrogenase, and particularly serum creatinine and urea to evaluate 

biochemical markers, the implementation of the laboratory session was shown to be successful, 

given the high level of student satisfaction. Hence, cooperation is the best result of this 

methodology as well as interest in solving medical problems using more advanced chemical 

tools. In addition, there is always the desire to propagate this knowledge to the family of the 

"student-medical practitioner" involved in immediate contact with the community. 

In fact, there are many other biochemical and diagnostic options of interest in the use of 

chemistry to further improve the resolution and lower the cost of some diagnostic kits used in 

disease diagnosis. When trying this type of educational practice, it can be observed that, from 

there on, the students have developed a broader understanding regarding the pivotal role of 

chemistry in the diagnosis of diseases, which indeed encouraged these students to conduct 

similar studies in basic and higher education, demonstrating advance and creativity in the 

presentation of original scientific work. This educational practice targeting chemical students 

focusing on the context of a hospital clinical laboratory is important for a number of reasons, 

such as the valuing and recognition of chemistry itself, while giving the student experimental 

education and instruction in the diagnostic methods of biologically important compounds. [6][7] 

2.2. Imaging Agents 

Imaging modalities have greatly expanded the capabilities of an accurate diagnosis. Routine 

applications of various imaging agents can significantly enhance cancer diagnosis and tumor 

staging, prognosis for response to therapy, and monitoring of disease progression and response to 

therapy. One of the first developments in magnetic resonance imaging contrast agents was Gd-

DTPA, followed by superparamagnetic iron oxides for liver, lymphatic, or vascular space or for 

the diagnosis of cancer. With advances in nanotechnology, ultrasmall superparamagnetic iron 

oxide was introduced with a monocrystalline core that is exclusively taken up by phagocytic 

cells such as monocytes, tumor-associated macrophages, and Kupffer cells, thus allowing 

visualization of said tissue. 

Computed tomography has also been improved with the introduction of CT contrast agents. 

Different from iodinated small agents, newer generations of nanoparticulate CT contrast agents 

with longer blood residence times were able to improve imaging sensitivity. Computerized Axial 

Tomography imaging seems to be the future for the geometric and spatial assessments of 

vascular changes following radiation therapy. In the last 15 years, PET and SPECT technologies 

have become part of the routine for the diagnosis and monitoring of both recurrences and 

metastases. Gallium-67 has been frequently used for benign processes such as sarcoidosis and, 

10 years ago, the positive uptake of 67-Ga by benign hyperplasia and lung cancer was observed. 

Gold nanoparticle quantum dots have also been found to be a non-radioactive alternative to 67-



American Journal of Biomedicine and Pharmacy                                              Volume: 2 | Number: 2 (2025) Feb                                                          54  

 

 

Ga, with the advantage over radioactive isotopes which they introduce to use. [8][9] 

Materials and Methods 

3. Advancements in Diagnostic Techniques 

Quick and early diagnosis is necessary to cure diseases at an early-stage. Thus, developing the 

innovative methodology for rapid disease detection is critical in order to overcome deadly 

diseases. Nowadays, the advent of new technology has enlarged the scope of advanced research 

on disease diagnosis. As a result, it opens up the innovative methodology for better solution 

towards complex disease detection. The magical advancement of health care technology is 

biosensors and among those biosensors, lab-on-a-chip is considered as a promising methodology 

for time efficient disease diagnosis . Growth in biotechnology promotes disease detection at an 

early-stage with greater ease since the biosensors prepared by this technology highly possess the 

combination of bio-recognition element and a transducer. The benefits of Lab-on-a-Chip for 

clinical diagnosis are the capability of parallel assays and use minimal volume of sample. 

Sprouting into the biosensor research has offered the interesting combination of the biosensor 

with a Lab-on-a-Chip. The advantages of Lab on a Chip such as size, user-friendly, cost-

effectiveness, portability, parallelism, and the reduction of waste generation amazingly improved 

the disease detection as well as in the clinic scenario. The combination of these two technologies 

and the implication of the POC device is found to be a fast and powerful tool for the quick 

detection of diseases and the implementation of therapy in the diagnosis. The focus of this 

research study is to improvise the early detection of diseases from minute traces and to monitor 

the various biological changes. It is intended for the development for the highly novel 

methodology for monitoring the clinical conditions of diseases. The utilization of new chemical 

and biosensors including micro and nanotechnology helps in early and real-time monitoring of 

diseases. Early and real time monitoring of diseases is a necessary technique to avoid irreversible 

damage. To obtain this, a new technique is used which is capable of checking medical conditions 

by providing a rapid and accurate detection of protein/adulterants from the biological samples 

taken from the human body. In this work, a chip method is introduced which is based on an 

integrated arrangement of silica and polymer. This arrangement is fostered by nanotechnology, 

microfluidics, and chemistry making a contribution to the dimension, sensibility, and 

accomplishment of biochip. It involves the novel methodology such as treatment of sol-gel silica 

on the lab disc, amalgamation of protein and polymer on the disc, and detecting such an protein 

by the enzyme-linked immunosorbent assay process. The outcome of the assay process is 

changed into colorimetric interferometry analysis. To alter the level of precision, a mechanism 

for time effective disease monitoring is suggested. An innovative process design and 

manufacture of experimental sequences provide a better point of understanding in terms of 

chemical functionalization effect on the polymer layer, protein behavior, and the final detection 

of the protein. This method is considered a paramount interest in the healthcare systems and 

other relevant industries. [10][11] 

3.1. Mass Spectrometry 

Chemistry has always played a pivotal role in the understanding of diseases and their treatment. 

Disease diagnosis, in particular, has been greatly facilitated by the development of new chemical 

concepts and diagnostic methodologies. In this context, mass spectrometry shall play a more 

important and direct role. This technique has well-recognized advantages, notably its precision in 

analyzing complex biological samples including tissues and body fluids, and its capability in 

identifying and quantifying a wide range of biomolecules such as metabolites, drugs, and 

proteins, all of which provide invaluable information and insights into the physiological and 

pathological conditions. The benefits of mass spectrometry in clinical diagnostics are 

immediately effective, suggesting timely delivery of medical treatment and lower financial 

burden for the diagnosis. Moreover, the benefits are projected as being 10 times high if they are 

urgently required. Disease diagnosis at early stages often presents more options and options of 
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tackling diseases. Methodology is one feature that we may make strong contribution, healthcare 

development is another and poised giants with great passion are changing. Mass spectrometry-

enabled analysis has made the great advancement in advancing chemistry, genomics, 

diagnostics, and clinical treatment [12]. 

In recent years, the advances achieved in mass spectrometry technology, from the enhancement 

in sensitivity and resolution, to the increasing number of ionization sources, and finally to the 

better and more powerful working modes, have greatly facilitated its wider applications in clinic 

settings. As a consequence, many diseases have been molecularly classified, thus leading to 

improved treatment and increased survival rates. Moreover, pan-genetic testing will provide 

pharmacogenomic information of many drugs which would be the more foreseeable scenarios 

for the healthcare looking forward. Diseases can be prevented, delayed, or effectively controlled 

at the early stages, and limited artery resections and liver problems caused by the reaction can be 

avoided [13]. 

Mass spectrometry can also be employed for the discovery of biomarkers, in which case the 

diagnosis is carried out by detecting specific molecular signatures of CDs in the biological 

samples. With this approach, patients can be treated and prescribed drugs based on an 

individual’s molecular status, which is considered and favored treatment and deals with the 

chemical composition of the body. Behind the grand successes are more than three decades of 

joint effort by talents and vital encouragement from leaders and public and international 

collaborations are of no exception. Disco-han-tigenization of concerns and FDA approval can be 

the major breakthrough of mass spectrometry in human CD diagnosis. Case studies of human 

infectious diseases, cancers, neonatal diseases, as well as emerging viral infections caused by 

Dengue and Zika viruses are presented, demonstrating direct and rapid diagnosis of CDs with the 

required minute details for further treatment. However, important issues and challenges faced in 

routine applications, such as the low reliability of high-resolution-mass analysis, poor resolution 

of low-mass measurement in MS1 acquisition mode, are not yet adequately addressed. 

3.2. Nanotechnology 

The advent of nanotechnology has triggered a new wave of revolutionary developments and 

advancements in diagnostic techniques, and their integrations with various cutting-edge 

technologies have indeed provided groundbreaking and innovative solutions at the molecular 

level. The use of nanoscale materials has significantly enhanced sensitivity and effectiveness of 

assay products for disease diagnosis. For example, [14]. Nanophotonics and nanomaterials have 

been incorporated in the development of imaging equipments, which strengthen and streamline 

diagnostic processes. Various applications of nanotechnology-based techniques yield innovative 

breakthroughs, including novel bioprobes for diagnostics, unique materials for imaging, and 

carriers that deliver medication to precise cellular compartments. These developments are 

expected to have revolutionary impacts on medical applications and the way illnesses are 

diagnosed and treated. Apart from these, the unique properties of the nanomaterials help them to 

perfectly interact with the biological systems when utilized by medical tools. Consequently, the 

combination of nanotechnologies to biosensors holds promise in the creation of extremely 

sensitive and apt prototype devices for disease diagnostic [15]. Consequently, the rapid and 

accurate detection, treatment, control, and monitoring of diseases have become genuinely 

pragmatic from the medical standpoint. Moreover, the emergence of nano-bioinformatics for 

medical research and diagnostic applications opens doors to myriad novel and profound 

developments in disease diagnostics. Such implications of nanotechnology have facilitated 

diseases to be diagnosed well before the symptomatic stages, which have furthered the advent of 

precision medicine and personalized peripherals. 

3.3. Biosensors 

Biosensors have emerged as new and innovative technological devices for the diagnostics of 

diseases, as they have revolutionized both the monitoring of disease and the treatment of 
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patients. Generally, a biosensor is an analytical device that converts a biological response into an 

electrical signal. The device is an integration of a biological recognition unit and a transducer. 

The biological recognition unit is a biologically derived material or biomimetic component that 

interacts with the target analyte. The transducer is used for the conversion of the interaction of 

the analyte with the recognition unit into a measurable signal, typically an electrical response. 

The real-time monitoring and analysis of the analytes in the disease are realized using a 

biosensor. The detection techniques are highly selective with a broad range of applications in 

complex media and are typically used in clinical analysis with low detection limits. The 

specificity and selectivity functionality of biosensors depend on the electrode modification or the 

immobilization of bio-reaction elements on the electrode surface, which generates an external 

response to the concentration of the target analyte. 

Biosensors have a highly adaptable structure and can be realized with a combination of 

transduction platforms, such as electrochemical, optical, and piezoelectric sensors, to detect a 

plethora of biological targets [16]. Electrochemical sensors have been highly engaged with 

biological systems and are advancing towards the point-of-care biomedical application 

particularly with the rapid progress in microfabrication technologies. Optical biosensors offer 

great opportunities for direct measurement. Surface plasmon resonance (SPR)-based optical 

biosensors can measure the changes at the mixing layer of the biomolecule immobilized on the 

sensor surface. This type of biosensor functionalism is advantageous and provides direct binding 

detection. In recent years there has been a growth in piezoelectric biosensors as they offer direct 

mass measurements without the need of a label for the biomolecular target. The applications of 

piezoelectric biosensors in biomedical diagnosis for the attachment of cells and viruses on the 

sensors have been utilized [17]. With the widespread of chronic diseases, handheld devices 

equipped with enzyme-based amperometric biosensors are currently used for portable glucose 

monitoring. Similarly, immunosensors have been integrated into microfluidic chips for the rapid 

diagnosis of on-site illness or home testing. Despite significant research in the development of 

biosensors, challenges remain regarding the miniture, point-of-care, and high throughput 

biosensor commercialization. Safety, storage and shelf life, cost, and most essentially, benefits in 

diagnostic performance and market competition, need to be demonstrated before product 

approval and eventual launch. 

Results and Discusssion 

4. Medical Implications 

A massive shift in the landscape of the diagnostic techniques is occurring in modern healthcare 

as advances in chemistry percolate through many facets of medical diagnostics. As a result, there 

has been movement towards an increasingly accurate, timely, and personalized approach to the 

detection of a host of diseases and conditions. This shift is changing the way doctors diagnose 

illnesses, which has far-reaching medical implications that can be a matter of life and death for 

patients [18]. This Part begins with an examination of the impact of this ongoing transformation 

in diagnostic techniques by focusing on selected advances in their development and examining 

the medical implications of improved diagnostics through the multifaceted lens of personalized 

medicine. 

Personalized medicine is a rapidly growing area of medicine that reveals the importance of 

chemistry to democratize health care access and treatment possibilities. It tailors medical 

treatment to individual patient profiles, ensuring that each patient receives the treatment most 

likely to be efficacious. The key to personalized medicine is an understanding of an individual’s 

unique patient landscape, including variation in genes, environment, and lifestyle [19]. In recent 

years, changes that have been revolutionizing the understanding of the development and course 

of diseases have also shed light on the path toward the personalization of therapies. These 

changes encompass the discovery of new biological markers and new technologies, broader 

access to personalized diagnostic analysis, and the accumulation of data from successful 
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applications in medical practices. Personalized therapies make use of all this information to offer 

medical care that accounts for the considerable variability in the biology of patients. This 

integrative approach aids in the fulfillment of the long-lasting vision of medicine as “the science 

and the art of healing”. It not only offers a better understanding of diseases, but also leads to 

increased efficacy in ensuring treatment works first time. 

4.1. Precision Medicine 

Precision medicine is a transformative approach to healthcare with a focus on treating an 

individual based on their unique health profile. It has the potential to improve a person's quality 

of life and change the landscape of medical care. With the rise of precision medicine, the 

maintenance of health is not simply the procedure of identifying the ailment and attempting to 

cure it, but monitoring and analysis; in particular, the widening integration of genomic, 

environmental (lifestyle), and additional health representation data sources with the procedure of 

disease identification and disease management takes medical care to a compositive level. This 

subsection elaborates on significant advances in diagnostics and medical decisions, emphasizing 

biomarker measurements from patient samples. In addition, state-of-the-art representations of 

various diagnostic methods are discussed. The diversified considerations, obstacles, and 

measures in designing and establishing an intelligent precision health procedure system are 

integrated to promote a broader discourse on reshaping the foreseeable landscape of healthcare 

[20]. 

Precision medicine represents a revolution in biomedicine. Classical medical practices apply 

disease profiling to guide patients in remedies considering common indications. Yet it is 

typically not enough. Explorations of the human genome find that people come with numerous 

personal differences. Disease progression and therapy responses are also affected by these 

genetic components together with the environmental exposure and lifestyle. These elucidations 

motivate a fresh exertion of medical work that diagnoses health and treats illnesses considering a 

personal approach. In particular, with an increasing trend toward the digitalization of healthcare, 

utilizing computer algorithms to optimize patient examinations and healthcare management is a 

notable branch, forming the outline of a complex and adaptive intelligent health care system. 

4.2. Personalized Therapies 

Tailoring treatment strategies to each individual patient is becoming increasingly common. The 

days of one-size-fits all treatment are waning fast. Some credit for these changes goes to the 

broader spectrum of diagnostic tests for disease now available to clinicians [19]. Based on a 

diagnostic evaluation, a specific therapy tailored to match the unique physiology of the patient 

can be administered. On the underlying biological level, a disease can take a variety of forms—

differing, say, in which proteins are overexpressed, or which DNA sequences are mutated, or 

which cells are abnormal. Developments in diagnostic techniques now make it possible to 

identify those specific forms. New, emerging, interdisciplinary fields such as nanobiology, as 

well as more established medical research arenas including clinical biochemistry and medical 

electronics, have resulted in the development of a variety of very sophisticated diagnostic 

instruments. The significance of the results of these diagnostic techniques, in the context of 

disease diagnosis and subsequent therapy, is wide-ranging. In the early stages of a disease, the 

possibilities of an effective cure are essentially guaranteed when the disease’s form is determined 

early on, and tailored treatment is then swiftly administered. A diagnostic evaluation frequently 

determines the type of therapy. Therapy can be administered in a specific controlled manner, 

with a particular understanding of the disease’s form. In some cases the disease’s form can be 

monitored in a non-invasive process, as with medical imaging, x-ray transmission, sonic 

reflection, endoscopy, and laser surgery. Personalized treatments, based on either the disease’s 

form or the characteristics of the patient, often increase in effectiveness. On an administrative 

level, diagnostic evaluations, necessary for the proper selection of therapy techniques, are also an 

important guide in the administration of suitable care by patient. 
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5. Conclusion 

The simplest question doctors must answer is not “how to cure this disease?” but to go through 

the preliminary “What is your trouble?” [19]. This is diagnosis, and its importance grows into 

therapeutic rarity. “The trouble,” a disease, may have mental or psychological sources, such as a 

depression exacerbated by bad news. Because misery is common, it cannot all be medicated and 

requires other approaches. The chronic patient might convince the doctor he needs medication, 

which can only harm. It is usually clear what a friend should do; but as a friend it is also clear 

how much harm persuasion could do. However, once-persuaded patients refuse treatment a 

doctor judges necessary. Diagnosis often involves identifying a group of separately-disordered 

symptoms with a common cause. If the symptoms are anatomical, a psychic cause is not 

tolerated. There are ill-defined syndromes which frustration can only worsen. If doctors cannot 

diagnose a cause, a trend towards pathologizing the effect is observed; frequently, symptoms 

have both a physical and economic cause. Anxiety is an American epidemic; an anxiety-cause 

which cannot be diagnosed cannot be treated. Treatment of the cause is the only known cure for 

isolated symptom coping with the economy damaging effect of unemployment. Finally, where 

there is no understanding, fiction thrives. Science, especially where partial treatments exist, 

discourages fictions dangerous to the patient. 

Since the last 100 years, the diagnosis, treatment, and imaging of diseases have progressed in a 

revolutionary way. Its medical importance has therefore been increasing, and a large proportion 

of future pharmaceutical research will aim at developing new products to diagnose and to treat 

diseases. Indeed, diagnosis, while being the first step to take care of a patient, plays also a 

growing role in therapy. Diagnostics markers aim to quantitatively evaluate the modifications of 

a natural compound within a given physiological parameter. It is therefore possible to evaluate 

and quantify the modifications in the body and so to use them as indicators of the occurring 

illness. With a growing percentage of single active-ingredient drugs, marketed as generics once 

patent protection expires, the pharmaceutical industry relies on the diagnostic sector, because it 

is a fast-growing market. Thus, development of new diagnostic techniques that will fit patient's 

needs and resources is a great issue for scientists. An innovative feature will be the development 

of new diagnosis tools based on original procedures and materials combination. 

References: 

1. M. Camblin, "Use of particulate material for the formulation of diagnostic products," 2016. 

[PDF] 

2. K. Markandan, Y. W. Tiong, and R. Sankaran, "Emergence of infectious diseases and role of 

advanced nanomaterials in point-of-care diagnostics: a review," Biotechnology and ..., 2024. 

[HTML] 

3. C. Wang, M. Liu, Z. Wang, S. Li et al., "Point-of-care diagnostics for infectious diseases: 

From methods to devices," Nano Today, 2021. nih.gov 

4. W. Rojas-Carabali, C. Cifuentes-González, "Evaluating the diagnostic accuracy and 

management recommendations of ChatGPT in uveitis," Ocular Immunology, 2024. 

researchgate.net 

5. M. Balas and E. B. Ing, "Conversational AI models for ophthalmic diagnosis: comparison of 

ChatGPT and the Isabel Pro differential diagnosis generator," JFO Open Ophthalmology, 

2023. sciencedirect.com 

6. W.T. Dou, H.H. Han, A.C. Sedgwick, G.B. Zhu, and Y. Zang, "Fluorescent probes for the 

detection of disease-associated biomarkers," Science Bulletin, Elsevier, 2022. bath.ac.uk 

7. H. H. Han, H. Tian, Y. Zang, A. C. Sedgwick, and J. Li, "Small-molecule fluorescence-based 

probes for interrogating major organ diseases," Chemical Society, 2021. rsc.org 

https://core.ac.uk/download/211688882.pdf
https://www.tandfonline.com/doi/abs/10.1080/02648725.2022.2127070
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7864790/
https://www.researchgate.net/profile/Alok-Sen/publication/374007478_Evaluating_the_Diagnostic_Accuracy_and_Management_Recommendations_of_ChatGPT_in_Uveitis/links/6511b25cd5293c106ce21316/Evaluating-the-Diagnostic-Accuracy-and-Management-Recommendations-of-ChatGPT-in-Uveitis.pdf
https://www.sciencedirect.com/science/article/pii/S2949889923000053
https://researchportal.bath.ac.uk/files/233192748/CSB_2021_3220.pdf
https://pubs.rsc.org/en/content/articlepdf/2021/cs/d0cs01183e


American Journal of Biomedicine and Pharmacy                                              Volume: 2 | Number: 2 (2025) Feb                                                          59  

 

 

8. N. Mhlanga, N. Mphuthi, and H. Van der Walt, "Nanostructures and nanoparticles as 

medical diagnostic imaging contrast agents: A review," *Materials Today*, 2024. [HTML] 

9. Z. Jiang, M. Zhang, P. Li, Y. Wang et al., "Nanomaterial-based CT contrast agents and their 

applications in image-guided therapy," Theranostics, 2023. nih.gov 

10. M. H. Mohammadi, S. Mulder, P. Khashayar, A. Kalbasi, "Saliva lab-on-a-chip biosensors: 

Recent novel ideas and applications in disease detection," Microchemical, Elsevier, 2021. 

ugent.be 

11. A. A. Smith, R. Li, and Z. T. H. Tse, "Reshaping healthcare with wearable biosensors," 

Scientific Reports, 2023. nature.com 

12. W. Zhang, X. Wang, Y. Xia, and Z. Ouyang, "Ambient Ionization and Miniature Mass 

Spectrometry Systems for Disease Diagnosis and Therapeutic Monitoring," 2017. 

ncbi.nlm.nih.gov 

13. A. Godana Birhanu, "Mass spectrometry-based proteomics as an emerging tool in clinical 

laboratories," 2023. ncbi.nlm.nih.gov 

14. H. Lai, R. Huang, X. Weng, B. Huang et al., "Classification and applications of 

nanomaterials in vitro diagnosis," 2024. ncbi.nlm.nih.gov 

15. A. Torres Vidal, I. L. Medintz, and H. Bui, "DNA Microsystems for Biodiagnosis," 2020. 

ncbi.nlm.nih.gov 

16. N. Bhalla, P. Jolly, N. Formisano, and P. Estrela, "Introduction to biosensors," 2016. 

ncbi.nlm.nih.gov 

17. M. A. Mujawar, H. Gohel, S. K. Bhardwaj, S. Srinivasan et al., "Nano-enabled biosensing 

systems for intelligent healthcare: towards COVID-19 management," 2020. ncbi.nlm.nih.gov 

18. V. Vásquez and J. Orozco, "Detection of COVID-19-related biomarkers by electrochemical 

biosensors and potential for diagnosis, prognosis, and prediction of the course of the disease 

in the context of personalized medicine," 2023. ncbi.nlm.nih.gov 

19. P. Nair, "Diagnosis: The Buck Starts Here, the Role of Diagnosis in Three Areas of Modern 

Medicine," 2009. [PDF] 

20. S. F. Nassar, K. Raddassi, B. Ubhi, J. Doktorski et al., "Precision Medicine: Steps along the 

Road to Combat Human Cancer," 2020. ncbi.nlm.nih.gov 

 

https://www.sciencedirect.com/science/article/pii/S2468519424003392
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9830442/
https://backoffice.biblio.ugent.be/download/8711616/8711617
https://www.nature.com/articles/s41598-022-26951-z.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5566099/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10464495/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11168482/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7231314/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4986445/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7274574/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9378265/
https://core.ac.uk/download/210596432.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7563722/

