
This work is licensed under a Creative Commons 
Attribution-NonCommercial-ShareAlike 4.0.

Indian Journal of Forensic Medicine and Pathology 
Volume 17, Number 4, October - December 2024  

DOI: https://dx.doi.org/10.21088/ijfmp.0974.3383.17424.1

EDITORIAL

Advancements in Forensic Sciences, Global Security & Legal Challenges

Amarnath Mishra
Associate Professor, Amity Institute of Forensic Sciences, Amity University, Noida 201313, Uttar Pradesh, India.

E-mail: prof.amarnathmishra@gmail.com

INTRODUCTION

Modern criminal justice system is based 
on forensic science, which has advanced 

signi򟿿cantly� in� recent� years.� The� 򟿿eld� of� forensic�
investigations has grown in breadth as technology 
advances more quickly, providing unprecedented 
resources for resolving legal issues, strengthening 
global security solving complicated crimes.1 But 
these developments are not without their ethical, 
legal technological challenges, which begs the issue 
of how forensic technology will be integrated into 
the judicial system going forward.2

The� 򟿿eld� of� forensic� sciences� has� advanced�
at an astounding rate. Forensic sciences have 
evolved� to� encompass� various� disciplines.� These�
disciplines have seen advancements in techniques, 
instrumentation applications, enabling the analysis 
of� evidence� in�various� forms.� �The�capacity� to� test�
DNA evidence has resulted in the closure of several 
cold cases and the exoneration of people who were 
wrongfully condemned.3 Digital forensics has also 
made it possible for investigators to locate and 
follow digital evidence, which has led to important 
leads in cybercrime cases. Forensic scientists analyze 
evidence collected from crime scenes, providing 
crucial leads and insights that help investigators 
piece together the events surrounding a crime. 
Utilize�a�variety�of�methods,�including�򟿿ngerprinting�
and DNA analysis, to identify victims and suspects 
and� to� build� pro򟿿les� of� the� oʂenders.� It� helps� us�
reconstruct crime scenes, using evidence and other 
data to recreate the events surrounding a crime to 
identify potential suspects, therefore we can provide 
expert testimony in court, helping to educate judges 
and�juries�about�the�signi򟿿cance�of�forensic�evidence�
and its implications for a case Unquestionably, these 
developments have raised the standard of forensic 
investigations generally and produced more accurate 
and�trustworthy�򟿿ndings.4

Advancements in Forensic Sciences

Forensic� science� has� experienced� signi򟿿cant�
advancements�in�the�twenty-򟿿rst�century.�Scienti򟿿c�
advancements in DNA analysis, digital forensics 
chemical trace detection have improved the 
precision and speed of crime scene investigation.5 
Advances like Next-Generation Sequencing (NGS) 
make�it�possible�to�extract�DNA�pro򟿿les�from�tiny,�
deteriorated samples, which enhances the results 
of cold case investigations.6 Comparably, the 
򟿿eld�of�digital� forensics�has�grown�quickly,�giving�
specialists the capacity to retrieve evidence from 
gadgets, the cloud even encrypted conversations.7

Arti򟿿cial� intelligence� (AI)� and�machine� learning�
are examples of emerging technologies that enhance 
forensic skills.8 AI can help with pattern detection, 
which includes forecasting criminal activity or 
recognizing facial features in surveillance footage.9 
Furthermore, developments in forensic genomics 
such as phenotyping and biometrics such as 
򟿿ngerprint�and�retinal�scanning�have broadened the 
identi򟿿cation� process� and� pushed� the� envelope� in�
both criminal investigations and counterterrorism 
initiatives.10

Impacts on Global Security

These� forensic� breakthroughs� are� crucial� to�
boosting global security. As terrorism, cybercrime 
human� traʃcking� become� more� sophisticated,�
worldwide law enforcement organizations rely 
more on forensics to obtain intelligence and 
conduct investigations. Enhanced forensic skills can 
help trace down terrorist networks, avert attacks 
identify�oʂenders�across�borders.�Forensic�tools�aid�
in� the� 򟿿ght� against� cybercrime� by� tracing� digital�
footprints, decoding encrypted data determining 
the source of assaults, all of which are critical to 
preserving global cyber cleanliness.

Furthermore, forensic science helps with 
worldwide counter terrorism operations by 



INDIAN JOURNAL OF FORENSIC MEDICINE AND PATHOLOGY. VOLUME 17, NUMBER 4, OCTOBER - DECEMBER 2024

230

identifying persons involved in terror activities 
using biological and digital evidence. Countries are 
collaborating more regularly, exchanging forensic 
evidence via international organizations such as 
Interpol, making it simpler to investigate cross-
border crimes and dismantle transnational criminal 
syndicates.

The� increased� use� of� digital� technologies� raises�
important questions about privacy and data 
protection.� The� collection� and� analysis� of� digital�
evidence can potentially infringe upon individuals’ 
right�to�privacy.�The�use�of�algorithms�and�arti򟿿cial�
intelligence in forensic investigations can perpetuate 
existing biases and discrimination, leading to unfair 
outcomes.� The� adoption� of� advanced� forensic�
technologies can exacerbate existing resource 
inequalities between developed and developing 
countries, potentially creating a two-tiered system of 
justice.

Legal and Ethical Challenges

Despite potential improvements the combination 
of forensic science and the judicial system presents 
several� obstacles.� The� growing� dependence�
on technology raises questions regarding the 
admissibility of forensic evidence in court. While 
DNA evidence is universally accepted, newer 
technologies like AI-based analysis and forensic 
genealogy pose new hurdles. Courts must strike a 
balance between technological innovation and the 
consistency and accuracy of the methodologies 
utilized. Misuse of forensic technology, such as 
misunderstanding of data, can result in erroneous 
convictions and undermine public faith in the legal 
system.11

Data� privacy� is� a� big� legal� concern.� The� use�
of genetic databases by police enforcement to 
investigate crimes using forensic genealogy has 
grown, raising ethical questions about people’s right 
to privacy. A developing legal concern is how to 
preserve people’s right to privacy while allowing law 
enforcement to utilize personal information to solve 
crimes.

Furthermore, as AI becomes more prevalent 
in forensic work, concerns regarding algorithmic 
bias, decision-making transparency accountability 
surface.�To�maintain� justice� in� the� judicial� system,�
courts must set precise guidelines for the admission 
of AI-generated evidence if these technologies are 
used to convict people.

The�editorial�emphasizes�the�need�for�continued�
advancements in forensic sciences, global security 

legal frameworks to address the evolving nature of 
security challenges.

Future perspectives

Forensic science will surely advance, opening up 
new avenues for strengthening criminal justice and 
global security. However, stakeholders, including 
scientists, legal experts legislators, must collaborate 
to develop ethical norms, revise legal frameworks 
assure the trustworthiness of emerging technology. 
Striking the proper balance between innovation, 
security justice is critical for realizing the full 
promise of forensic breakthroughs while protecting 
basic rights.12

Transparency� in� forensic� procedures,� thorough�
legal standards worldwide cooperation will be critical 
in�tackling�these�diʃculties�going�ahead.�The�future�
holds even more dramatic advances in forensics, but 
their incorporation into legal systems must be smart, 
egalitarian�just�in�order�to�actually�bene򟿿t�society.13, 

14

In this age of fast innovation, forensic science is 
inʁuencing�the�future�of�global�security�and�justice.�
The� challenge� now� is� to� guarantee� that,� as� science�
improves; legal institutions adjust responsibly, 
embracing promise without jeopardizing rights or 
justice.7, 9, 15

CONCLUSION

Advances in forensic sciences have the potential 
to transform how crimes are investigated and 
prosecuted. However, it is vital to understand the 
potential consequences of these changes and take 
steps to reduce them. We can ensure that these 
advancements�bene򟿿t�global�security�and�the�legal�
system rather than undermine them by establishing 
robust regulatory frameworks, investing in digital 
literacy, cyber security and fostering international 
collaboration.
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