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At the intersection of scientific investigation and the quest for justice is forensic science. As the 
field develops, it not only improves our capacity to solve crimes but also raises moral issues that 
require cautious handling. Recent developments, especially in India, highlight the forensic 
sciences' dual necessity of moral duty and scientific growth. 

Never before has forensic science developed as swiftly or with as much ethical significance as it 
does now. Researchers now have access to technologies that would have seemed like science 
fiction ten years ago, such as age-estimating "epigenetic clocks" and India's brand-new labs. 
However, the gap between what can and should be done grows with each new development. A 
comprehensive overview of the newest technological advancements, governmental regulations, 
and ethical dilemmas influencing the profession in 2025 is provided below, along with a list of 
resources for additional reading. 

●​ Infrastructure: India’s Big Bet on Evidence-Led Justice 



Declaring it a "new era of criminal justice," the Union Home Minister opened the Central 
Forensic Science Laboratory (CFSL) at Rajarhat, Kolkata, on June 1, 2025. With nine more 
campuses for the National Forensic Sciences University (NFSU) scheduled to open by 2026, the 
facility is the first of seven new CFSLs. The network is expected to reduce case backlogs, 
standardize quality, and incorporate scientific evidence into all phases of the investigation, 
according to policymakers.  

 

Union Home Minister Amit Shah Inaugurates New CFSL Building In Kolkata, Stresses 
Modernisation Of Forensic Infrastructure (TOI)​

​
The growth is significant on a worldwide scale because, as the most populous nation in the world 

invests heavily in forensics, best-practice recommendations developed in India (from 
courtroom-ready reporting formats to chain-of-custody software) are likely to impact standards 

in other countries. 

●​ Field Tech Gets Faster—and Smaller 

Fast DNA turnaround in 48 hours: Previously taking weeks, manufacturers showcased 
mobile devices at the American Academy of Forensic Sciences (AAFS) 2025 conference that 
can provide kinship-quality profiles from disaster-scene remains in as little as two days. ​
​
​
Pocket-size spectroscopy: In just a few minutes, a small laser-induced breakdown 
spectroscopy (LIBS) device that was introduced in late 2024 and is currently included in 
police equipment can differentiate between gunshot residue and fireworks contamination on 
the site. By not sending evidence to a central lab, investigators can avoid the delays and 
possible contamination. ​
 



 
Drone forensics: Becomes popular NFSU has developed a "digital threat library" that links 
drone firmware signatures with supply-chain metadata in response to an increase in illegal 
UAV drops near prisons and borders. Many consumer drones can now be traced back to 
individual retail batches by analysts, which is essential for connecting physical gadgets to 
online buyers. ​
​
​
A hurried investigator might believe a glossy read-out without challenging calibration logs or 
contamination controls, but these instruments also shorten the window of opportunity for 
introspection. 
 

 

Kerala Police launch India's first Drone Forensic Lab & Research Centre (The Hindu) 

 

●​ Genetic Frontiers: From Pedigrees to ‘Epigenetic Clocks’ 

Investigative genetic genealogy (IGG) : By cross-referencing crime-scene DNA with 
publicly available databases, investigative genetic genealogy (IGG) keeps cracking cold 
cases. Proportionality is emphasized in the new 2025 rules, which require agencies to exhaust 
conventional leads and in-house STR databases before examining non-criminal relatives. ​
​
​
Estimating epigenetic age: This year, a flexible panel of CpG markers (ELOVL2, FHL2, 
KLF14, and TRIM59) was verified in a peer-reviewed study. The panel predicts a donor's age 
within ±3.5 years and is trustworthy even in degraded materials like cigarette butts. When 



chronological age is unclear, defense lawyers fear that "biological age" may sway jurors, 
while prosecutors relish the investigative lead. ​
 
●​ Ethics Under the Microscope 

Years can pass after a quality failure occurs. In 2024, Colorado is still looking into almost 
3,000 instances after it was discovered that a top analyst had misunderstood DNA 
combinations. As re-tests conclude this summer, courts may witness overturned convictions. 
The episode demonstrates that scientific errors are structural flaws that have the potential to 
undermine public confidence rather than being minor fissures. ​
​
​
Consent and data privacy: Relatives who never opted in are more likely to be included in 
the IGG net the wider it is cast. European regulators are keeping a careful eye on the situation 
as several U.S. states now demand a judicial warrant before uploading crime-scene DNA to 
public genealogical websites. 
 
Algorithmic transparency: AI-driven pattern recognition, whether in deep learning facial 
reconstruction, footwear marks, or fingerprint matching, requires "explainable outputs" so 
jurors and examiners can question a machine's confidence level rather than merely accepting 
a yes/no black-box response.​
​
Countermeasures against cognitive bias: Labs have started using "evidence line-ups," 
which involve sending examiners blind sets that conceal which sample is an internal control 
and which is "real." When examiners operate blind, there is a discernible decrease in 
false-positive firearm-tool-mark matches, according to preliminary data. 
 
●​ Moral Obligation: Four Practical Principles 

1.​ Proportionality: Employ the least invasive scientific approach while yet providing a 
response to the research issue. 

2.​ Transparency: Where feasible, make algorithmic source code, calibration records, 
and validation data publicly available. 

3.​ Reproducibility: Prior to being admitted into court, encourage independent labs to 
duplicate innovative approaches. 

4.​ Equity: Make sure that new instruments are implemented in jurisdictions with 
limited resources; otherwise, wealthier areas will receive better justice than less 
fortunate ones. 

 

●​ The Road Ahead 

In the upcoming year, there will probably be: 
●​ In temperate regions, routine body-farm-calibrated microbial clocks predict post-mortem 

intervals to be within ±8 hours. 
●​ Consumer-grade LiDAR phones are used for universal crime-scene 3-D capture, which 

feeds cloud-based virtual reality reconstructions for jurors. 



●​ Quality audits are becoming as common as financial audits thanks to a global 
accreditation effort that is in line with ISO 21043-series standards. 

The dual knives of duty and power are sharpened with each advancement. Finding the truth is 
only one of the profession's responsibilities; the other is to demonstrate it in ways that 
preserve privacy, reduce prejudice, and stand up to scrutiny long after the news stories have 
faded. 

 

 

LiDAR Image Sensor (Joseph Sabala Blog) 

 

References 

1.​ “‘New era of criminal justice’: Amit Shah inaugurates Central Forensic Science 
Laboratory in Rajarhat.” The Times of India, 1 June 2025.  

2.​ “Amit Shah unveils plan for 7 CFSLs, 9 new NFSUs.” The Economic Times, 1 June 
2025.  

3.​ “What You Missed at AAFS 2025.” Spectroscopy Online, March 2025. “Compact 
LIBS Sensor Modernizes Crime Scene Forensics.” Spectroscopy Online, 16 Sept 
2024.  

4.​ “NFSU’s ‘digital threat library’ to advance drone forensics.” The Times of India, 24 
May 2025.  

5.​ Reproducibility and validation of a targeted epigenetic age-estimation assay. 
Forensic Science International: Genetics, 2025.  

6.​ “DNA methylation-based semen age prediction…” Forensic Science International: 
Genetics, 2025.  

7.​ “Forensic investigative genetic genealogy: expanding pedigree searches.” Forensic 
Sciences Research, 2025.  



8.​ “The DNA scandal that could threaten thousands of criminal cases.” New York Post, 
8 Mar 2024.  


