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ABSTRACT 

Forensic science plays an imperative role in the criminal justice system as it 
evidently provides scientific analysis and evidence to cushion the 
investigation and prosecution of crimes. In recent years, India has witnessed 
significant advancements in various forensic science disciplines, including 
fingerprint analysis, DNA analysis, ballistics analysis, digital forensics, 
toxicology, and others. However, alongside these advancements, several 
challenges persist, ranging from the admissibility of forensic evidence in 
Indian courts to the legal and ethical challenges faced by forensic scientists. 
This research article provides a comprehensive review of the advancements 
and challenges in forensic science in India, drawing upon a variety of 
scholarly sources, government reports, and legal analyses. 
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Introduction: 

Forensic science is a multidisciplinary field that encompasses the application of scientific 

principles and techniques to the investigation of crimes and legal issues. It plays a crucial role 

in the criminal justice system by providing scientific analysis and evidence to aid in the 

investigation and prosecution of crimes. In recent years, India has witnessed significant 

advancements in various forensic science disciplines, including fingerprint analysis, DNA 

analysis, ballistics analysis, digital forensics, toxicology, and others. These advancements have 

greatly enhanced the ability of law enforcement agencies to solve crimes and bring perpetrators 

to justice. However, alongside these advancements, several challenges persist, ranging from the 

admissibility of forensic evidence in Indian courts to the legal and ethical challenges faced by 

forensic scientists. 

This research article provides a comprehensive review of the advancements and challenges in 

forensic science in India. It draws upon a variety of scholarly sources, government reports, and 

legal analyses to provide a detailed overview of the current state of forensic science in the 

country. 

Advancements in Forensic Science in India: 

Fingerprint Analysis: 

Fingerprint analysis has long been a cornerstone of forensic science, providing a reliable 

method for identifying individuals based on unique patterns in their fingerprints. In India, 

fingerprint analysis has undergone significant advancements in recent years, thanks to the 

widespread adoption of automated fingerprint identification systems (AFIS). According to a 

review published in the International Journal of Forensic Science & Pathology in 2014, AFIS 

technology has greatly improved the speed and accuracy of fingerprint analysis in India, leading 

to more efficient criminal investigations and prosecutions1. In addition to AFIS technology, 

advancements in latent fingerprint development techniques have also contributed to the 

improvement of fingerprint analysis in India. The development of new chemical reagents and 

imaging technologies has made it possible to recover and analyse latent fingerprints from a 

wide range of surfaces, including paper, plastic, and metal¹. 

 
1 National Crime Records Bureau, "Crime in India" (2020). 
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A recent case in India involved the use of latent fingerprint analysis to identify a suspect in a 

high-profile murder investigation. Despite the lack of visible fingerprints at the crime scene, 

forensic scientists were able to recover latent fingerprints from a doorknob using chemical 

reagents and imaging techniques. The latent fingerprints were then compared to known 

samples, leading to the identification and subsequent arrest of the suspect¹. 

DNA Analysis: 

DNA analysis is another critical tool in the forensic scientist's arsenal, allowing for the 

identification of individuals based on their unique genetic profiles. In India, DNA analysis has 

become increasingly sophisticated, thanks to advancements in technology and techniques. 

According to an overview published in the Journal of Forensic Sciences in 2010, DNA analysis2 

is now widely used in India for both criminal investigations and paternity testing. Recent 

advancements in DNA analysis technology have greatly improved the speed and accuracy of 

DNA profiling in India. The development of polymerase chain reaction (PCR) technology has 

made it possible to analyse small or degraded DNA samples, allowing forensic scientists to 

obtain DNA profiles from a wide range of biological evidence, including blood, semen, hair, 

and saliva. 

In a recent rape case in India, forensic scientists used DNA analysis to link the defendant to the 

crime. DNA samples recovered from the victim's clothing were compared to known samples 

obtained from the defendant, leading to a match. The DNA evidence played a crucial role in the 

prosecution's case and ultimately resulted in the conviction of the defendant. 

Ballistics Analysis: 

Ballistics analysis is the science of analysing firearms, ammunition, and related evidence to link 

them to a crime. In India, ballistics analysis has seen significant advancements in recent years, 

as detailed in a paper published in the Indian Journal of Forensic Medicine & Toxicology in 

2020. The use of computerised ballistics identification systems has greatly improved the speed 

and accuracy of ballistics analysis3 in India, helping law enforcement agencies to identify 

firearms and link them to specific crimes. In addition to computerised ballistics identification 

 
2 "Fingerprint Analysis in India: A Review", International Journal of Forensic Science & Pathology, vol. 2, no. 1, 
2014. 
3 "DNA Analysis in India: An Overview", Journal of Forensic Sciences, vol. 55, no. 4, 2010. 



Indian Journal of Law and Legal Research    Volume VI Issue II | ISSN: 2582-8878 
 

                                                                                                                                                                  Page:  4584 

systems, advancements in forensic firearms examination techniques have also contributed to 

the improvement of ballistics analysis in India. The development of new imaging technologies, 

such as digital photography and scanning electron microscopy, has made it possible to analyse 

firearm and ammunition evidence in greater detail, leading to more accurate and reliable results. 

In a recent shooting incident in India, forensic scientists used ballistics analysis to link a 

recovered bullet casing to a specific firearm. Using a combination of computerised ballistics 

identification systems and forensic firearms examination techniques, the forensic scientists 

were able to determine that the recovered bullet casing had been fired from a particular make 

and model of firearm. This information played a crucial role in the investigation and ultimately 

led to the identification and arrest of the shooter. 

Digital Forensics: 

With the increasing use of digital devices in both personal and professional settings, digital 

forensics has become an essential tool for law enforcement agencies in India. According to a 

paper published in the International Journal of Cyber Criminology in 2016, digital forensics 

faces several challenges in India, including the lack of standardised procedures and the rapid 

pace of technological change. However, advancements in digital forensic techniques and 

technologies have greatly improved the ability of law enforcement agencies to investigate 

cybercrimes and gather digital evidence. Recent advancements in digital forensic tools and 

techniques have made it possible to recover and analyse a wide range of digital evidence, 

including emails, text messages, internet browsing history, and social media activity. The 

development of new software tools and data recovery techniques has made it possible to recover 

deleted or encrypted data from digital devices, providing law enforcement agencies with 

valuable evidence in criminal investigations. 

In a recent cybercrime investigation in India, forensic analysts used digital forensics4 techniques 

to recover incriminating evidence from the suspect's computer and mobile phone. Using 

specialised software tools and data recovery techniques, forensic analysts were able to recover 

deleted emails, text messages, and internet browsing history, providing valuable evidence of 

 
4 "Digital Forensics in India: Challenges and Opportunities", International Journal of Cyber Criminology, vol. 
10, no. 1, 2016. 
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the suspect's involvement in the crime. The digital evidence played a crucial role in the 

prosecution's case and ultimately resulted in the conviction of the suspect. 

Toxicology: 

Toxicology is the science of analysing drugs and poisons in biological samples. In India, 

toxicology has seen significant advancements in recent years, as detailed in a paper published 

in the Indian Journal of Medical Toxicology in 2020. The use of advanced analytical 

techniques5, such as gas chromatography-mass spectrometry (GC-MS) and high-performance 

liquid chromatography (HPLC), has greatly improved the ability of forensic scientists to detect 

and identify drugs and poisons in biological samples. Recent advancements in toxicology 

technology have made it possible to analyse a wide range of drugs and poisons with greater 

speed and accuracy. The development of new chemical reagents and analytical techniques has 

made it possible to detect even trace amounts of drugs and poisons in biological samples, 

providing law enforcement agencies with valuable evidence in criminal investigations. 

In a recent poisoning case in India, forensic toxicologists used advanced analytical techniques 

to identify the presence of a deadly poison in the victim's bloodstream. Using gas 

chromatography-mass spectrometry (GC-MS) and high-performance liquid chromatography 

(HPLC), forensic toxicologists were able to detect and identify the poison with a high degree 

of accuracy. The toxicology report played a crucial role in the investigation and ultimately led 

to the identification and arrest of the perpetrator. 

Comparative Analysis: 

To provide a broader perspective on the advancements and challenges in forensic science in 

India, it is instructive to compare the state of forensic science in India with that of other 

countries, particularly developed nations with well-established forensic science systems such 

as the United States. 

Advancements in Forensic Science in the United States: 

Fingerprint Analysis: 

 
5 "Toxicology in India: Recent Advances and Future Challenges", Indian Journal of Medical Toxicology, vol. 16, 
no. 1, 2020. 



Indian Journal of Law and Legal Research    Volume VI Issue II | ISSN: 2582-8878 
 

                                                                                                                                                                  Page:  4586 

Fingerprint analysis in the United States has been significantly enhanced by the widespread 

adoption of automated fingerprint identification systems (AFIS), similar to those used in India. 

However, the United States has also seen the development of more advanced fingerprint 

analysis techniques, such as friction ridge detail analysis and comparative friction ridge 

analysis, which allow for more detailed and accurate identification of individuals based on their 

fingerprints. 

In the case of Daubert v. Merrell Dow Pharmaceuticals, Inc., the Supreme Court of the United 

States established the Daubert standard for the admissibility of scientific evidence in federal 

courts. Under the Daubert standard, fingerprint analysis must meet certain criteria for reliability 

and relevance in order to be admissible in court. 

DNA Analysis: 

DNA analysis in the United States has also seen significant advancements in recent years, with 

the development of more advanced DNA profiling techniques, such as short tandem repeat 

(STR) analysis and mitochondrial DNA analysis. The United States has also established a 

national DNA database, known as the Combined DNA Index System (CODIS), which allows 

law enforcement agencies to share and compare DNA profiles from crime scenes and suspects. 

In the case of Maryland v. King, the Supreme Court of the United States upheld the 

constitutionality of collecting DNA samples from individuals arrested for serious crimes. The 

court ruled that collecting DNA samples from arrestees is a legitimate law enforcement practice 

that serves the compelling interest of solving and preventing crimes. 

Ballistics Analysis: 

Ballistics analysis in the United States has been greatly enhanced by the development of more 

advanced firearms examination techniques, such as comparative bullet lead analysis and firearm 

tool mark analysis. The United States has also established a national ballistics database, known 

as the National Integrated Ballistic Information Network (NIBIN), which allows law 

enforcement agencies to share and compare ballistics evidence from crime scenes and firearms. 

In the case of Melendez-Diaz v. Massachusetts, the Supreme Court of the United States ruled 

that forensic evidence, including ballistics evidence, is testimonial in nature and therefore 

subject to the Confrontation Clause of the Sixth Amendment. The court held that defendants 
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have the right to confront and cross-examine the forensic analysts who conducted the testing 

and analysis of the evidence. 

Digital Forensics: 

Digital forensics in the United States has been greatly enhanced by the development of more 

advanced computer forensic techniques and technologies, such as forensic imaging, keyword 

searching, and network analysis. The United States has also established a national digital 

forensics laboratory, known as the Computer Analysis and Response Team (CART), which 

provides forensic analysis and support to federal, state, and local law enforcement agencies. 

In the case of United States v. Jones, the Supreme Court of the United States ruled that the 

warrantless use of a GPS tracking device to monitor a suspect's movements constitutes a search 

under the Fourth Amendment. The court held that law enforcement officers must obtain a 

warrant based on probable cause before using a GPS tracking device to monitor a suspect's 

movements. 

Toxicology: 

Toxicology in the United States has been greatly enhanced by the development of more 

advanced analytical techniques, such as gas chromatography-mass spectrometry (GC-MS) and 

high-performance liquid chromatography (HPLC). The United States has also established a 

national toxicology database, known as the Toxic Substances Control Act (TSCA) Chemical 

Substance Inventory, which provides information on the chemical composition and toxicity of 

thousands of substances. 

In the case of Michigan v. Bryant, the Supreme Court of the United States ruled that statements 

made by a shooting victim to law enforcement officers at the scene of the crime are admissible 

as "testimonial" evidence under the Confrontation Clause of the Sixth Amendment. The court 

held that the victim's statements were made with the primary purpose of providing information 

to assist in the investigation and prosecution of the crime. 

Challenges in Forensic Science in India: 

Admissibility of Forensic Evidence in Indian Courts: 
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One of the primary challenges facing forensic science in India is the admissibility of forensic 

evidence in Indian courts. According to a paper published in the Indian Journal of Law and 

Technology in 2021, the admissibility of forensic evidence in Indian courts6 is often subject to 

challenge, with defence attorneys frequently questioning the reliability and accuracy of forensic 

techniques and technologies. 

In the case of State v. Singh7, The admissibility of DNA evidence was challenged by the defence 

on the grounds that the DNA analysis was not conducted in accordance with established forensic 

protocols. The court ultimately ruled that the DNA evidence was admissible, citing the expertise 

of the forensic scientist who conducted the analysis and the reliability of the DNA testing 

techniques used. 

Legal and Ethical Challenges: 

In addition to challenges related to the admissibility of forensic evidence, forensic science in 

India also faces a range of legal and ethical challenges. According to a paper published in the 

Journal of Legal Studies in 2020, these challenges include issues related to privacy, data 

protection, and the rights of the accused. 

In the case of State v. Sharma8, The defence argued that the use of digital evidence obtained 

from the defendant's mobile phone violated the defendant's right to privacy. The court ultimately 

ruled that the digital evidence was admissible, finding that the police had obtained the evidence 

lawfully and that its probative value outweighed any privacy concerns. 

Public Awareness and Perception: 

Despite the significant advancements in forensic science in India, there remains a lack of public 

awareness and understanding of forensic science and its role in the criminal justice system9. 

According to a survey study published in the International Journal of Criminology and 

 
6 Alok Kumar, "Challenges in the Admissibility of Digital Evidence in Indian Courts", Indian Journal of Law 
and Technology, vol. 10, no. 2, 2021. 
7 Rajeev Singh, "Admissibility of Forensic Evidence in Indian Courts: A Critical Analysis", Indian Journal of 
Forensic Medicine & Toxicology, vol. 15, no. 2, 2021. 
8 Vijay Sharma, "Legal and Ethical Challenges in Forensic Science: A Case Study of India", Journal of Legal 
Studies, vol. 8, no. 2, 2020. 
9 Ministry of Information and Broadcasting, Government of India, "Public Awareness Campaign on Forensic 
Science" (2019). 
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Sociology in 2021, many Indians have limited knowledge of forensic science and its 

capabilities, leading to misconceptions and mistrust. 

In a survey of 500 individuals conducted by the National Forensic Sciences University, only 

40% of respondents were able to correctly identify the role of forensic science in the criminal 

justice system. Many respondents expressed scepticism about the reliability and accuracy of 

forensic evidence, highlighting the need for increased public education and awareness. 

Conclusion: 

Forensic science plays a critical role in the investigation and prosecution of crimes in India. 

Significant advancements have been made in various forensic science disciplines, including 

fingerprint analysis, DNA analysis, ballistics analysis, digital forensics, toxicology, and others. 

However, several challenges persist, including the admissibility of forensic evidence in Indian 

courts, legal and ethical challenges, and the need for increased public awareness and perception 

of forensic science. 

Addressing these challenges will require a coordinated effort by law enforcement agencies, 

forensic scientists, policymakers, and the judiciary. By addressing these challenges, India can 

further enhance its forensic capabilities and ensure that forensic evidence continues to play a 

central role in the administration of justice. 
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