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further delays the identification process. Additionally, the use of older or less
advanced technologies may limit the ability to obtain high-quality profiles in a
short amount of time [3].

Introduction

DNA profiling is a powerful tool in forensic science that has revolutionized
victimidentification, especiallyin emergency situations such as natural disasters, One of the most promising solutions to improving the speed of DNA
accidents, or criminal investigations. With advancements in technology and ~ Profiling is the development of rapid DNA technology. Rapid DNA analysis
scientific methods, DNA profiling has become an indispensable technique for ~ involves the use of portable devices that can process DNA samples in real-
law enforcement, medical teams, and other emergency responders. However,  time, providing results within a few hours. These devices are compact, easy
the speed and accuracy of DNA profiling in emergencies remain challenges ~ t0 use, and capable of producing reliable DNA profiles with minimal input. By
that need to be addressed to ensure timely and precise victim identification. ~ Utilizing rapid DNA technology, emergency responders and law enforcement
This explores the importance of DNA profiling in emergencies, the current ~ agencies can obtain DNA profiles on-site, eliminating the need to transport
methods and techn0|0gies inv0|ved, and the ways in which these processes Samp|es to centralized laboratories and reducing processing times. In 2017,
) o . o has shown great promise in improving the speed of victim identification. Rapid
In emergencies, where victims may be injured, disfigured, or deceased,  pNAtechnology is particularly beneficial in situations like mass casualty events
traditional means of identification such as visual recognition, fingerprint o gisaster response, where large numbers of victims need to be identified
analysis, or dental records may not be feasible. DNA profiling, on the other  qyickly, Mobile DNA laboratories are another innovation that can significantly
hand, offers an accurate and reliable method of identifying individuals,  requce the time required for DNA profiling in emergencies. These laboratories
regardless of the condition of the body or the circumstances of the emergency.  are equipped with all the necessary tools and equipment for DNA analysis
DNA profiling works by analyzing specific regions of an individua's DNA  anq can be deployed o the site of an emergency. By having a laboratory on-
that are unique to them. These regions, known as Short Tandem Repeats  sjte. DNA samples can be processed more quickly, and identification results
(STRs), are highly variable between individuals, which makes them ideal for  can pe provided in rea-time. This can be especially helpful in cases of mass
identification purposes. In the context of victim identification, DNA profiling  casyalties where time is a critical factor [4].
is used to match biological samples obtained from a scene (such as blood,
hair, or tissue) with DNA samples from known individuals or databases. In the Improving the methods used for DNA sample collection and preservation
aftermath of natural disasters, such as earthquakes, tsunamis, or fires, where ~ ¢an help reduce the impact of sample degradation and contamination.
numerous people may be affected and victims may be unrecognizable, DNA In emergency situations, using standardized protocols for collecting and
profiling can be the most reliable means of confirming identities. In criminal ~ Preserving samples is crucial. This includes using specialized containers,
investigations, DNA profiling can also play a pivotal role in linking suspects preservatives, and ensuring that samples are stored under optimal conditions to

to crimes and confirming the identities of victims in cases of violent crime [2]. prevent degradation. Additionally, providing training for emergency responders
on proper DNA collection techniques can help ensure that high-quality samples

. s are obtained, which can lead to more accurate identification results. The use
Descrlptlon of automated systems for DNA analysis can also help increase the speed of
profiling. These systems can process samples more quickly and efficiently than
The accuracy of DNA profiling is also influenced by the availability and  manual methods, reducing the time required for analysis and interpretation.
quality of reference databases. DNA databases contain genetic information Automation can also reduce human error, ensuring more accurate and
from individuals, and they are used to compare unknown samples against  consistent results. As technology continues to evolve, the implementation of
known profiles. However, many countries or regions may have incomplete or  automated DNA analysis systems in emergency situations is likely to become
outdated DNA databases, limiting the ability to make accurate identifications. more widespread. Next-Generation Sequencing (NGS) is a cutting-edge
Furthermore, databases may not contain information about individuals from technology that allows for the sequencing of large portions of the genome with
minority populations, which can result in a lack of representation and lower  greater precision and speed compared to traditional methods. NGS has the
the accuracy of the matching process. While DNA profiling technology has  potential to improve the accuracy of DNA profiling by providing more detailed
come a long way, there are still certain limitations regarding the equipment  and comprehensive genetic information. In emergency situations, where quick
and techniques used in emergency scenarios. For example, standard DNA  and accurate identification is essential, NGS could offer higher resolution data
profiling typically requires specialized laboratory equipment and trained  that would make it easier to differentiate between individuals, even in cases
personnel, which may not always be available in the field during an emergency. where DNA samples are degraded or incomplete [5].
In many cases, samples need to be sent to a laboratory for processing, which
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of DNA profiling through advancements like next-generation sequencing,
improved DNA databases, and better handling of degraded samples can
help ensure that identification results are reliable and precise. As technology
continues to evolve, the future of DNA profiling in emergency situations
looks promising, with the potential for even faster and more accurate victim
identification. The continuous development and implementation of these
advancements will play a critical role in ensuring that DNA profiling remains an
invaluable tool in the aftermath of emergencies, helping to bring closure and
justice to those affected.
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