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Abstract: Alcohol is extensively consumed and recognized for its significant consequences on health,
regulation, and society. It is absorbed in the stomach and intestines and distributed via body fluids, typically
metabolized in the liver. Initial relaxation is experienced in the brain, but higher amounts lead to drowsiness
and unconsciousness. Research on its impact on young adults is crucial due to observed differences in alcohol
metabolism within this age group. In forensic investigations, the stability of ethanol levels in stored blood
samples has been analysed. It has been determined that factors such as temperature, preservatives, and storage
conditions influence ethanol levels, potentially raising concerns about the reliability of re-examined samples
in criminal proceedings. To address alcohol-related fatalities among young drivers, measures including
reducing the legal drinking age and implementing “zero tolerance” rules have been successfully introduced.
The detection of alcohol impairment near legal limits has been identified as challenging, with only trained
experts proven to accurately understand early symptoms of intoxication. The necessity of understanding
alcohol’s physiological effects, legal implications, and related health risks has been emphasized to mitigate
damage within society. Awareness campaigns and stringent regulations are recommended as strategies to
reduce alcohol's negative societal impact.
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Introduction

The stability of ethanol in antemortem blood specimens has been extensively studied due to its essential role
in forensic toxicology. Pre-analytical factors, such as storage conditions, sample handling, and the use of
preservatives, have been identified as key influences on ethanol concentration over time. Ethanol stability is
crucial for maintaining the integrity of blood alcohol concentration (BAC) measurements, which are critical
evidence in cases involving driving under the influence (DUI) [1]. This study aims to analyse how pre-
analytical factors affect ethanol stability in antemortem blood samples during storage.

The analysis of blood alcohol concentration (BAC) is significantly recognized as a critical element in forensic
toxicology, particularly in instances concerning driving under the influence (DUI) and other alcohol-related
incidents. The use of gas chromatography-mass spectrometry (GC-MS) has been established as a reliable
and sensitive method for the quantification of ethanol in blood. This method is favoured due to its high
specificity, sensitivity, and potential to differentiate ethanol from specific volatile compounds. The stability
of ethanol in blood samples during storage is known to be influenced by various pre-analytical factors,
including temperature, preservatives, and sample handling. This study was conducted to investigate the
reliability of GC-MS for BAC determination and to assess how storage conditions affected ethanol stability
in forensic blood samples [2].
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The stability of ethanol in antemortem blood samples saved under refrigeration for prolonged durations has
been investigated. Previous studies have shown that ethanol concentration decreases over time due to factors
such as microbial activity, evaporation, and oxidation. These studies aimed to assess the feasibility of
measuring forensically significant blood ethanol concentrations in antemortem blood samples saved
refrigerated for 4-7 years. The study was carried out to provide insights into the reliability of reanalysing
blood samples for ethanol content after long-term storage [3].

The stability of ethanol in forensic blood samples has been significantly studied due to its critical importance
in maintaining the reliability of blood alcohol concentration (BAC) measurements in legal and forensic
investigations. Ethanol concentrations are known to decrease over time due to factors such as microbial
activity, evaporation, and oxidation. Storage conditions, including temperature, length, and the type of
container (glass or plastic), have been shown to seriously impact ethanol stability. This study was conducted
to evaluate the effects of storage conditions on ethanol stability in blood samples stored for extended periods
at refrigerated temperatures. The findings are intended to provide insights into best practices for preserving
ethanol concentrations in forensic blood samples [4].

Blood alcohol concentration (BAC) is a critical piece of evidence in forensic investigations, particularly in
cases involving driving under the influence (DUI). The stability of ethanol in blood samples is critical for
ensuring the reliability of BAC measurements over time. Factors including storage situations, preservatives,
and handling practices could significantly affect ethanol degrees, potentially impacting legal results. This
study aimed to investigate the stability of blood alcohol in forensic antemortem blood samples under diverse
storage conditions to provide insights into advanced storage practices for retaining sample integrity [5].

The stability of ethanol in forensic antemortem whole blood samples stored at room temperature for
prolonged durations has been investigated. This study aimed to determine the effects of long-term storage on
blood alcohol concentration (BAC) in preserved entire blood specimens. Ethanol stability is critical for
maintaining the integrity of forensic evidence, especially in cases regarding driving under the influence
(DUI). Factors such as storage situations, pattern coping with, and preservative use have been shown to
influence ethanol stability, potentially impacting criminal outcomes [6].

Ethanol stability in unpreserved refrigerated antemortem blood samples was investigated to assess the
reliability of blood alcohol attention (BAC) measurements over time. The absence of preservatives, inclusive
of sodium fluoride, in blood samples could potentially cause ethanol degradation due to microbial hobby or
oxidation. However, preceding studies had shown that ethanol did not increase in unpreserved refrigerated
antemortem blood, suggesting that microbial fermentation was not a significant concern. This study aimed
to assess the importance of ethanol decreases in unpreserved blood samples stored at refrigerated
temperatures [7].

Method

Sample Collection and Preservation

o Sample Selection: Thirty-two whole blood case samples were selected for this study. Each sample
consisted of two tubes of blood [4].

o Initial Analysis: One tube from each case was analyzed for BAC using headspace gas
chromatography (HS-GC) with flame ionization detection (FID) for court proceedings related to DUI
[8].

« Storage Conditions: All blood samples were stored under refrigeration (4°C) for a period ranging
from 13 to 39 months [6].

Re-analysis and Comparison

o Re-analysis: After the initial storage period, both tubes of blood for each case were re-analyzed for
BAC using the same HS-GC method.

o Comparison: The results from the re-analysis were compared to the original BAC measurements to
assess changes in ethanol concentration over time [4, 7, 9, 10].
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Additional Storage Conditions

« Room Temperature Storage: The same blood samples were then stored at room temperature for six
months to evaluate the effect of warmer conditions on ethanol stability.

o High-Temperature Storage: Subsequently, samples were stored at 38°C for 7 and 28 days to assess
the impact of elevated temperatures on BAC stability [5].

Statistical Analysis

o Data Analysis: Statistical analysis was performed to determine the significance of changes in BAC
under different storage conditions. Mean losses in BAC were calculated for both opened and
unopened tubes [11, 12].

Results

Blood samples stored at 4°C for 4-7 years exhibited minimum ethanol degradation, with mean variations in
ethanol concentration recorded as -0.014 g/dL for previously opened tubes and -0.010 g/dL for unopened
tubes. No increases in ethanol concentration exceeding the uncertainty of preliminary measurements were
determined, and all decreases were less than 0.020 g/dL. In contrast, samples stored at room temperature for
extended durations (5.4 to 10.5 years) showed significant ethanol losses, ranging from 0.005 to 0.234 g/dL,
with unopened and more-than-half-full tubes demonstrating better stability. Elevated temperature storage
(38°C) caused significant ethanol degradation after 28 days, while short-term storage (7 days) did not result
in analytically substantial modifications. The addition of sodium fluoride (NaF) as a preservative successfully
inhibited microbial activity, reducing ethanol degradation in both refrigerated and room temperature
situations.

Discussion

Ethanol stability in forensic blood samples has been shown to depend extensively on storage conditions,
duration, and the usage of preservatives. Refrigeration at 4°C has been identified as the most effective
circumstance for maintaining ethanol concentrations over both medium-term (up to 365 days) and long-term
intervals (up to 7 years). Minimal ethanol losses were determined under these conditions, with mean
decreases of -0.014 g/dL for previously opened tubes and -0.010 g/dL for unopened tubes, making
refrigerated storage reliable for forensic purposes.

Room temperature storage resulted in greater ethanol losses over time, with losses ranging from 0.005 to
0.234 g/dL in samples stored for 5.4-10.5 years. Tubes that were unopened and more than half full
demonstrated better stability compared to opened or partially filled tubes. Elevated temperatures (38°C)
brought on significant ethanol degradation after 28 days, while short-term exposure (7 days) did not result in
analytically extensive changes.

The use of sodium fluoride (NaF) as a preservative was found to play a vital role in preventing microbial
activity and maintaining ethanol stability. Samples stored without NaF exhibited greater ethanol degradation
due to microbial activity, particularly under room temperature conditions or during prolonged storage
intervals.

These findings aligned with previous studies emphasizing the importance of proper sample handling and
storage protocols in forensic toxicology. Refrigeration combined with the use of preservatives ensured
accurate and legally defensible blood alcohol concentration (BAC) measurements even after extended
storage

IJCRT25A5702 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 0805


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882
Conclusion

The widespread consumption of alcohol and its significant consequences on health, regulation, and society
are recognized. Its absorption, distribution, and metabolism within the body have been notably studied, with
specific attention given to its effects on young adults due to variations in alcohol metabolism. The stability
of ethanol levels in stored blood samples has been analysed in forensic investigations, and it has been
determined that factors such as temperature, preservatives, and storage situations influenced ethanol
concentrations, raising concerns about the reliability of re-tested samples in criminal cases. To reduce
alcohol-related fatalities among young drivers, measures together with reducing the legal consuming age and
enforcing “zero tolerance” rules have been effectively delivered. The difficulty in detecting alcohol
impairment close to the legal restriction has been identified, with trained professionals shown to be the most
reliable in identifying early symptoms of intoxication. The necessity of understanding alcohol’s
physiological effects, legal implications, and fitness risks has been emphasized to mitigate societal harm. As
aresult, awareness campaigns and stringent rules have been encouraged to minimize alcohol’s negative effect
on society.
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