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Abstract

The study explores the issue of inhalant abuse, focusing on the analysis of commonly available
inhalants using HS-GC-MSMS (Head space Gas Chromatography-Tandem Mass Spectrometry).
Inhalant abuse includes the use of volatile substances to achieve psychoactive affects, posing
significant health risk. This aimed investigation is to find out the chemical compositions of the
different types of inhalants . Initial results are to identify the type of composition is present in the
respective product. The study emphasizes the necessity of using strong analytical methods to
comprehend inhalant behavior in various contexts, which will improve forensic and public health
treatments. These findings highlight the resilience of inhalant composition, suggesting that
evidence of abuse can be detected several days after exposure, regardless of environmental
conditions. This has important ramifications for forensic investigations, as it extends the window

of time for detecting inhalant abuse in various scenarios.
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Chapter - | Introduction

1 INHALANTS

A wide range of volatile compounds known as inhalants are capable of producing
psychoactive, or mind-altering, effects when inhaled due to their chemical vapors. These
compounds are frequently discovered in common household products and industrial

chemicals. (National Institute on Drug Abuse [NIDA], 2020)
Type of Inhalants:

Volatile Solvents:

These include liquids that at room temperature, evaporate.

Examples: Paint thinners, degreasers, gasoline, glues, correction fluids, and felt-tip

markers.
2. Aerosols:
These are sprays that have solvents and propellants in them.

Examples : Spray paints, deodorant and hair sprays, vegetable oil sprays, and fabric

protectors sprays.
3. Gases:

These include medical anesthetics additionally gases used in commercial or domestic

goods.

Examples: Nitrous oxide ( commonly known as laughing gas), butane, propane, and

refrigerants.
4. Nitrates:

These are a unique class of inhalants that are mostly utilized as erogenous stimulants.
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Examples: Amyl, butyl, and cyclohexyl nitrates, frequently encountered in products

9% ¢¢

labeled as “video head cleaner”, ‘‘room odorizer ,’’ or ‘‘leather cleaner’’.

In this research, our goal is to conduct a quality based investigation on commonly available

inhalants, commonly referred to as drugs of abuse, utilizing the powerful analytical

technique of HS-GC-MS (Headspace Gas Chromatography- Tandem Mass Spectrometry).

1.2 REVIEW OF LITERATURE

Gareri, et al., (2006) examined the use of meconium, or newborn excrement, in
identifying prenatal drug exposure. It is a sensitive matrix that supports both clinical
and forensic evaluations by detecting maternal drug use and assessing risk.

Yacob, et al.,(2011) studied that how volatile metabolites may be found in the urine
of glue of sniffers. Researchers examined urine samples of suspected abusers and
commercial glues that are often misused using headspace gas chromatography-
mass spectroscopy. Metabolites such as p-cresol and N-methyl ester-glycine were
found in urine of those who tested positive for glue sniffing .

Antonopoulos et al. (2012) studied the case of bilateral sudden hearing loss in a
young man after sniffing heroin and intake of alcohol. The patient had undergone
audiological and clinical examination, including otoacoustic emission and
brainstem responses, and also imaging tests and laboratory tests. While undergoing
one month treatment of corticosteroid and magnesium treatment the person is
recovered.

Choi et al. (2012) examined with the GC-MS technique with solid-phase extraction
to identify psychotropic phenylalkylamines in oral fluid. The verified technique
provides a non-invasive forensic testing procedure that may be used in actual court

cases.
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Hartshorn, et al., (2012) explored main categories of structural adhesives, along
with principles of adhesion and bonding related to structural joints, in work
“Structural Adhesives”. The text covers chemistry, formulation, testing and
explanation of various adhesives, such as epoxies, anaerobics, acrylics, urethanes.
Lood et al. (2012) examined the occurrence of anabolic androgenic steroids in
Swedish police investigations, the study clarifies the prevalence of steroid usage
and its forensic and legal ramifications, particularly in athletic settings.

Skeist, et al.,(2012) studied the use of sticky materials, is an extensive resource.
The third edition , which is having 47 chapters written by many professionals in the
field, and it covers some basic concepts, different kinds of adhesives, such as
polyurethanes, acrylics, and how they are used in sectors including automotive,
construction and aerospace. For experts looking for in-depth information on
adhesive selection, preparation, and use, the handbook is a vital resource.

Dinis, et al., (2013) examines forensic and clinical indicators of cocaine misuse.
Improves toxicological evaluations and medico-legal interpretations by assisting in
the identification of physical symptoms and postmortem discoveries.

Gunja, et al., (2013) examined clinical and forensic toxicology of Z-drugs, such as
zolpidem, order to assist forensic experts in interpreting Z-drug-related results, it
covers usage, pharmacology, and case studies including altered behavior and
mortality.

Muller, et al., (2013) expresses the vital importance of multidisciplinary research
for medical and forensic fields. Medical applications and pharmacological drug
delivery show great promise because of this methodology.

Mondal, et al., (2013) describes about the shocking event to which the young Indian
street children inhaled commercial glue sniffer and how it prove to health-
destroying for them. Toluene is a toxic chemical which causes damage to the
circulatory system, respiratory system and the nervous system, is inhaled into the
children’s bodies as a result of glue sniffing, a practice fostered by the availability
and nature of drug. The study mainly highlights about the socio economic plight of

children, who resort glue use means countering hunger and stress.
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Rehman, et al., (2013) examines metabolic acidosis associated with long-term
toluene exposure is described in the paper. After smelling for a long time, a young
child developed neurological symptoms and serious metabolic abnormalities. In
order to lessen the potentially lethal effects of solvent usage, it emphasizes the
significance of early identification and thorough therapeutic therapy.

Stoeckel et al. (2013) investigated mechanical properties of wood adhesive
bonding. It tests a range of adhesives and discovers significant differences both
between and within types of adhesives, such as their modulus of elasticity, ranging
from 0.1 Gpa to 15 Gpa. To maximize wood adhesive use, the analysis also
considers factors influencing adhesive performance, such as temperature, humidity,
and age.

Sun et al.(2013) examined that focusing on performance indices and viscoelasticity.
It discusses how adhesion, cohesion, and tack respond to parameters such as
crosslink density, molecular weight, and polymer composition. To enhance PSA
formulating for specific applications, the paper also discusses testing methods and

applications in industries.

Tuusov, et al., (2013) examined drug related deaths in Estonia between 2000 and
2009.The project monitors changes in illicit drug deaths and provides information

on the forensic and health issues related to changing misuse patterns.

Bouten et al (2014) examined that tissue adhesive materials are analyzed from a
polymer chemistry perspective in which groups them into three categories: protein-
based adhesives, synthetic polymers, and polysaccharides. It discusses their
properties, behaviors, and clinical applications, noting that while each type has its
own advantages, only a few are now regarded as standard in clinical practice. The
article also addresses the challenges biomimetic adhesives and new products face

in clinical acceptance while noting their potential.

Dettmeyer, et al., (2014) studies about the book on forensic histology describes
tissues alterations in range of forensic settings, postmortem results and

comprehending tissue-level pharmacological effects.

PAGE NO: 656



KRONIKA JOURNAL(ISSN NO-0023:4923) VOLUME 25 ISSUE 5 2025

Ebnesajjad et al. (2014) handbook gives an extensive review of the adhesive
materials, their properties, and industrial applications. The book discusses surface
preparation, methods of bonding, selection of adhesives, and performance
evaluation on a variety of substrates, including ceramics, metals, and polymers.
New developments in the field of adhesion science include nanotechnology and

bio-based adhesives, which are included in the book.

E. M. Ossiander , et al., (2014) examined mortality in Washington State associated
to VSM from 2003 to 2012.

Levy et al., (2014) studied about the Drug testing guidelines for kids and teenagers.
In order to prevent stigma or misdiagnosis in young people, it emphasizes cautious

interpretation while discussing testing procedures, clinical value, and ethical issues.

Van der Kraan, et al., (2014) studies about drug use issues individuals receiving
forensic metal health treatment. The significant frequency of drug dependency in
findings suggests that in order to properly treat these individuals, combined forensic

and psychiatric care are required.
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3. MATERIAL AND METHOD

3.1 Sample Collection and Processing :
In this investigation, commercially accessible six different types of abused inhalants were

purchased from the nearby store in the local market of Raipur, Chhattisgarh.

3.2 Materials :

Solution

Whitener

Marker Pen

Shoe Polish

Nail Paint Remover

Heatex (Synthetic Rubber Adhesive)
3.2.1 Glass Ware

HS Vial

Cripper

Micropipette

3.2.2 Name of The Instrument:-

Head Space Gas Chromatography Tandem Mass Spectroscopy.
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Fig3.1. Sniffer samples

3.3 Sample Preparation:-

For this particular study, we took six various adhesive samples into a HS 20 ml vial and
in each some trace amounts of sample inserted at the layer of vial and then used capillary

action to deposit the sniffers onto each vial to be considered for the experiment.
Samples stored under indoor room conditions.
Took six different vials for the deposition of the sample.

Used crimper for the tightening of the cap after sample deposition.
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Fig3.2. Various Sniffers sample

3.4 Methodology

3.4.1 Headspace Auto Sample Parameters :-
Oven Temp. :50.0 °C

Sample Line Temp. :120.0 °C
Transfer Line Temp. :130.0 °C
Shaking Level :2

Multi Injection Count :1

Pressurizing Gas Pressure :100.0 kPa
Equilibrating Time. :8.00 min
Pressurizing Time. :2.00 min
Pressure Equilibrium Time :0.10 min
Load Time :0.50 min

Load Equilibrium Time :0.10 min
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Injection Time :1.00 min

Needle Flush Time :5.00 min

GC Cycle Time :25.00 min

3.4.2 Gas Chromatography Parameters :-
Column Oven Temp. :50.0 °C
Injection Mode :Split

Flow Control Mode :Linear Velocity
Pressure :69.4 kPa

Total Flow :183.6 mL/min

Column Flow :1.22 mL/min

Linear Velocity :40.0 cm/sec

Purge Flow :0.0 mL/min

Split Ratio :150.0

Oven Temp. Program

Rate Temperature (°C) Hold Time(min)
- 50.0 4.00
25.00 200.0 1.00

3.4.3 Mass Spectroscopy Parameters:-
Ion Source Temp :210.00 °C
Interface Temp. :220.00 °C

Solvent Cut Time :0.50 min
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Detector Gain Mode: Relative to the Tuning Result
Detector Gain :0.98 kV +0.00 kV
Threshold :0

Group 1 - Event 1-

Compound Name

Start Time :0.50min

End Time :11.00min

Acq. Mode: Q3 Scan

Event Time :0.300sec

Scan Speed :1666

Start m/z :30.00

End m/z :500.00

Q1 Resolution:

Q3 Resolution:

Sample Inlet Unit: GC
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CHAPTER-IV
RESULT
&
DISCUSSIONS
4.1 Solution:-
26}(33.360%
" 2% 3T0T 4?0 STO 6{0 7!0 XT(] 9?0 1]‘(;0 10.9

min

Fig4.1.1 Chromatogram of Solution

Interpretation of HS-GC spectra

The analysis done through the Head Space Gas Chromatography-Mass Spectrometry
(HS-GCMYS) for the identification as SOLUTION. The sample was analyzed at
necessary settings for the oven temperature, injection volume, and carrier gas flow. In
addition to this report, the HS-GC report contains a peak table that shows detected
compounds. The identification of major volatile organic compounds present in the
solution, both dissolved and non-dissolved, includes n-Hexane at 1.692 retention time a
total area percentage of 35.66, 3-methylpentane total area 21.58, methyl cyclopentane
total area 23.98, and 2-methylpentane total area 16.63.
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Peak Retention Time Base m/z Compound name

1 1.475 32.00 Hydrazine
carboxamide

2 1.511 43.05 Butane, 2,2-
dimethyl-

3 1.589 43.10 Pentane, 2-methyl-

4 1.637 57.10 Pentane, 3-methyl-

5 1.692 57.10 n-Hexane

6 1.795 57.05 Pentane, 2,2-
dimethyl-

7 1.839 56.10 Cyclopentane,
methyl-

8 2.048 56.05 Cyclohexane

9 3.179 91.05 Toluene

10 3.850 32.00 Oxygen

11 9.921 32.00 Longifolene

Fig: Table 4.1 compounds of Solution

30 | 69 97 117 131 147 167 192 207 221 242 264 287 306 321 349 363372381 396 411 426435 460 477 491
|||||||||||||||||||||||||| L i L L i i i i i i

2|0 50 80 1 iO ‘ 140 170 200 230 260 290 320 350 380 410 440 470 500
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Fig 4.1.2 Spectrum Base peak of Hydrazine carboxamide
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Fig 4.1.3 Spectrum Base peak of Butane, 2,2-dimethyl-
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Fig 4.1.4 Spectrum Base peak of Pentane, 2-methyl-
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Fig 4.1.5 Spectrum Base peak of Pentane, 3-methyl-
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Fig 4.1.6 Spectrum Base peak of n-Hexane

4.2 Nail Paint Remover
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Fig 4.2.1: Chromatogram of Nail Paint Remover
Interpretation of HS-GC Spectra:

The analysis done through the Head Space Gas Chromatography-Mass Spectrometry
(HS-GCMS) for the identification as NAIL POLISH REMOVER. The sample was
analyzed at necessary settings for the oven temperature at 50 °C, and using a split
injection volume mode with ratio 150:1. The HS-GCMS chromatogram has two
dominant peaks, first is having a retention time of 1.477 minutes and for 95.23% of total
area. This peak identified has hydrazine carboxamide and that is indicating as major
volatile compound in nail polish removal sample. The second peak eluted retention time
of 3.025 minutes, with the area of 4.77% identified as 2,2-dimethoxybutane, indicating
that much lower amount than hydrazine carboxamide. Overall hydrazine carboxamide is

referred as major volatile compound.

Peak Retention Time Base m/z Compound name
1 1.477 32.05 Hydrazine
2 3.025 87.10 2,2-Dimet

Fig : Table 4.2 Compounds of Nail Paint Remover
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Fig 4.2.2 Spectrum Base peak of Hydrazine
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Fig 4.2.3 Spectrum Base peak of 2,2-Dimet

4.3 Whitener
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Fig 4.3.1 Chromatogram of Whitener

Interpretation of HS-GC Spectra

The analysis done through the Head Space Gas Chromatography-Mass Spectrometry
(HS-GCMS) for the identification as WHITENER LUXUR. .The mixture containing
multiple volatile organic compounds. Methylcyclohexane (49.5% area) and its isomer

(33.2% area) were two most abundant VOCs identified, with cyclohexane at a lower area
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5.7%. There were also low amounts of VOCs such as acetic acid butyl ester (1.7%), and

other solvents, such as pentane, 2-butanol, and toluene.

Peak Retention Time Base m/z Compound name

1 1.496 43.10 Pentane

2 1.537 59.05 2-Propanol,
2methyl-

3 1.640 42.05 Butane,

2,3dimethyl-

4 1.747 45.05 2-Butanol

5 1.871 56.05 1-Pentonal 4-
methyl-

6 2.119 56.05 Cyclohexane

7 2.289 70.05 Cyclohexane, 1,3-
dimethyl

8 2.329 43.05 1-Octane, 3,7-
dimethyl-

9 2.435 43.05 Heptane

10 2.720 83.10 Cyclohexane

11 3.041 32.00 Propanoic acid, 3-

hydroxy-, hydr

12 3.109 43.05 Sec-Butyl acetate

13 3.269 91.05 Toulene
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14 3.330 57.05 Cyclohexanol, 2-
methyl-, trans-

15 3.355 43.05 Isobutyl acetate

16 3.657 55.00 Cyclopentane, 1-
ethyl-3-methyl-

17 3.719 55.05 Cyclopentane, 1-
ethyl-3-methyl-

18 4.171 43.05 Acetic acid, butyl
ester

19 5.054 91.05 Ethylbenzene

20 5.151 43.05 1-Methoxy-2-propyl
acetate

21 5.202 91.05 0-Xylene

22 5.396 57.05 n-Butyl ether

23 5.756 57.05 Ethanol, 2-butoxy-

Fig: Table 4.3 Compounds of Whitener
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Fig4.3.3 Spectrum Base peak of 2-Propanol, 2methyl-
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Fig4.3.4 Spectrum Base peak of Butane, 2,3dimethyl-
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Fig4.3.5 Spectrum Base peak of 2-Butanol
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Fig4.3.6 Spectrum Base peak of 1-Pentonal,4-methyl-
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Fig4.3.7 Spectrum Base peak of Cyclohexane
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Fig 4.4.1. Chromatogram of Marker

Interpretation of HS-GC Spectra

The analysis done through the Head Space Gas Chromatography-Mass Spectrometry
(HS-GCMS) and it identified as MARKER. The test done under controlled conditions
with oven at 50°C and using split injection mode. The chromatograms show multiple
peaks indicating various volatile organic compounds were detected in marker product.
The analysis provides retention time and mass spectra for detected compound, but does
not included the concentrations in the provided. In analysis indicates the marker with

complex mixture of volatiles.
Components found in marker:
Oven Temperature: 50.0°C

Injection Mode: Split

PAGE NO: 671



KRONIKA JOURNAL(ISSN NO-0023:4923) VOLUME 25 ISSUE 5 2025

Line Retention Time Base m/z Compound name

1 1.483 45.05 Isopropyl Alcohol

2 1.726 43.05 Oxirane,
(propoxymethyl)-

3 1.795 43.05 Ethyl Acetate

4 1.860 41.05 3-Butenoic acid, ethyl
ester

5 2.084 56.05 1-Butanol

6 2.647 45.05 Ethane, 1,1-diethoxy-

7 3.238 91.05 Toluene

8 3.363 45.05 Propane, 1-(1-
ethoxyethoxy)-

9 4.176 43.05 Acetic acid, butyl ester

10 4.305 43.05 Octane, 4-methyl-

Fig: Table 4.4 Compounds of Marker

|||||||||||||||||||||||||||||||||||||||||||

Fig 4.4.2. Mass spectrum base peak of Isopropyl Alcohol
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Fig 4.4.3. Mass spectrum base peak of Oxirane, (propoxy methyl)-
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Fig 4.4.4. Mass spectrum base peak of Ethyl Acetate
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Fig 4.4.5. Mass spectrum base peak of3-Butenoic acid, ethyl ester
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Fig 4.4.6. Mass spectrum base peak of1-Butanol
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Fig 4.4.7. Mass spectrum base peak of Ethane, 1,1-diethoxy-
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Fig 4.4.8. Mass spectrum base peak of Toluene
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Fig 4.4.9. Mass spectrum base peak of Propane, 1-(1-ethoxyethoxy)-
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Fig 4.4.10. Mass spectrum base peak of Acetic acid, butyl ester
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Fig 4.4.11. Mass spectrum base peak of Octane, 4-methyl-

4.5 Shoe Polish

TIC

7,642,943

osad

081
6419
530

6156
7.060
8.481

9318

=
(]
=bos

3 4.0 5.0 6.0 7.0 8.0 9.0 10.0 10.9
min

Fig4.5.1 Chromatogram of Shoe Polish

Interpretation of HS-GCMS Spectra:

The analysis done through the Head Space Gas Chromatography-Mass Spectrometry(HS-
GCMS) and it identified as SHOE POLISH. The test done under controlled conditions
with oven at 50°C and using split injection mode. The sample was analyzed using
Shimadzu GCMS-TQ8040NX. The chromatogram produced multiple peaks presence of
various volatile organic compounds present in shoe polish. The report shows retention

times and mass spectra for each of detected and indicating mixture of complex solvents

of hydrocarbons.
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Fig : Table 4.5 Compounds of Shoe Polish

Peak Retention Time Base m/z Compound name

1 2.032 43.05 Hexane, 2-methyl-

2 2.239 56.05 Cyclopentane, 1,3-
dimethyl-, cis-

3 2.293 43.05 Heptane

4 2.596 83.05 Cyclohexane,
methyl-

5 2.638 43.10 Hexane, 2,4-
dimethyl-

6 2.706 69.05 Cyclopentane,
ethyl-

7 3.050 43.05 Pentane, 3-ethyl-2-
methyl-

8 3.108 57.05 Heptane, 2-methyl-

9 3.175 91.05 Toluene

10 3.236 43.05 Heptane, 3-methyl-

||||||||||||||||||||||||||||||||||||||||||

Fig4.5.2 Mass spectrum base peak of Hexane, 2-methyl-
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Fig4.5.3 Mass spectrum base peak of Cyclopentane, 1,3-dimethyl-, cis-
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Fig4.5.4 Mass spectrum base peak of Heptane
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Fig4.5.6 Mass spectrum base peak of Hexane, 2,4-dimethyl-
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Figd4.5.7. Mass spectrum base peak of Cyclopentane, ethyl-
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Fig4.5.8 Mass spectrum base peak of Pentane, 3-ethyl-2-methyl-
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Fig4.5.9 Mass spectrum base peak of Heptane, 2-methyl-
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Fig4.5.10 Mass spectrum base peak of Toluene
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Fig4.5.11. Mass spectrum base peak of Heptane, 3-methyl-
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Fig 4.6.1 Chromatogram of Heatex
Interpretation of HS-GCMS spectra:-

The analysis done through the Head Space Gas Chromatography-Mass Spectrometry
(HS-GCMS) and it identified as Heatex (synthetic adhesive). Heatex showed amounts of
volatile organic compounds. Many compounds having different retention times. Highest
retention time shows volatile components, Norbornane at 2.97 minutes and Toluene at
3.18 minutes, Cyclohexane at 3.46 minutes, and fewer minor peaks are up to 10.33
minutes. The highest retention time is Toluene with 24.68% area indicating peak volatile
compound with the high retention times. The sample contains a mixture of solvents and

hydrocarbons.
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Line Retention Time Base m/z Compound name
1 1.497 43.05 Acetic acid, methyl
ester
2 1.590 43.10 Pentane, 2-methyl-
3 1.637 57.05 Pentane, 3-methyl-
4 1.691 57.10 n-Hexane
5 1.745 43.05 Ethyl Acetate
6 1.795 57.05 Pentane, 2,2-
dimethyl-
7 1.839 56.05 Cyclopentane,
methyl-
8 1.983 43.05 Pentane, 3,3-
dimethyl-
9 2.048 56.05 Cyclohexane
10 2.121 56.05 Cyclopentane, 1,1-
dimethyl-
Fig: Table 4.6 Compounds of Heatex
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Fig 4.6.2 Mass spectrum base peak of Acetic acid, methyl ester
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Fig 4.6.3 Mass spectrum base peak of Pentane, 2-methyl-
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Fig 4.6.4 Mass spectrum base peak of Pentane, 3-methyl-
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Fig 4.6.5 Mass spectrum base peak of n-Hexane
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Fig 4.6.6 Mass spectrum base peak of Ethyl Acetate
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Fig 4.6.7 Mass spectrum base peak of Pentane, 2,2-dimethyl-
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Fig 4.6.8 Mass spectrum base peak of Pentane, 3,3-dimethyl-
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Fig 4.6.9 Mass spectrum base peak of Cyclohexane
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Fig 4.6.10 Mass spectrum base peak of Cyclopentane, 1,1-dimethyl-
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Fig 4.6.11 Mass spectrum base peak of Cyclopentane, 1,3-dimethyl-, cis-
Interpretation of HS-GCMS spectra:-

The analysis done through the Head Space Gas Chromatography-Mass Spectrometry (HS-
GCMS) and it identified as Heatex (synthetic adhesive). Heatex showed amounts of
volatile organic compounds. Many compounds having different retention times. Highest
retention time shows volatile components, Norbornane at 2.97 minutes and Toluene at 3.18
minutes, Cyclohexane at 3.46 minutes, and fewer minor peaks are up to 10.33 minutes. The
highest retention time is Toluene with 24.68% area indicating peak volatile compound with

the high retention times. The sample contains a mixture of solvents and hydrocarbons.
Result:-

The samples in question were sniffers (inhalants of abuse) directly taken into the vial. After
that, these samples were directly injected in HS-GC-MSMS. In this investigation, the
samples were analyzed using HS-GC-MSMS. The samples, were run through the analysis,

and they were observed that the type of components present in the samples.

The persistence of the components indicates the stability of the inhalants in the vial. The
above detailed comparative table highlights the specific components detected and their
quality over the analysis. The consistency in results underscores their robustness of the

sampling and analytical methods used in this study.
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Discussion :-

The study aimed to analyze the persistence and quality of inhalants using HS-GC-MS/MS.
The results indicated that inhalant components remained detectable in the vial. This finding
is significant as it extends the window of detection for forensic investigations into inhalant

abuse, highlighting the robustness of HS-GC-MS/MS as a reliable analytical technique.

The results from This study is consistent with earlier investigations, such as the work by
Praveen Kumar Yadav et al. (2020), which emphasized the importance of considering
reaction products formed during the analysis of inhalants using GC-MS. Their findings
support the conclusion that while some components may degrade over time, the primary

substances remain identifiable, aiding in accurate forensic analysis.

The study aligns with the work of Valeria Piersanti et al. (2024), who documented a fatal

case of cooking gas inhalation, emphasizing the acute toxicity and risk of sudden death.

Similarly, Shane Darke et al. (2023) highlight that volatile solvent misuse-related deaths

are prevalent among young adults, underscoring the need for targeted prevention strategies.

Erhan Kartal et al. (2022) provide insights into the forensic investigation of butane gas-
related deaths, which is critical for accurate cause-of-death determinations. This
complements the work of Praveen Kumar Yadav et al. (2020), who explore the challenges
in detecting inhalants using gas chromatography-mass spectrometry, emphasizing the

complexities faced in forensic toxicology.

The socio-demographic factors influencing inhalant abuse are highlighted by Rose Crossin
et al. (2020), who focus on the physiological and psychological harms among adolescent
females, advocating for sex-specific interventions. Sanjay Kumar Sah et al. (2019) reveal
the prevalence of glue-sniffing among street children and the socio-economic factors

contributing to inhalant abuse, pointing to the need for targeted social interventions.

Uswatun Khasanah et al. (2019) emphasize the importance of education and parental
involvement in preventing inhalant abuse among middle high school students. Jacqueline
Nguyen et al. (2016) advocate for developing assessment tools and treatment approaches

that consider the social contexts of adolescent inhalant use.
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Roman Koposov et al. (2018) explore the association between inhalant use and poor
academic motivation in Northern Russia, highlighting the socio-cultural implications of
substance use. Véronique Alunni et al. (2017) provide critical insights into the
toxicological effects of chronic inhalant abuse, emphasizing the need for early intervention

and public
awareness.

The study by Bruna Claudia Coppe et al. (2016) on detecting solvents of abuse in oral
fluids showcases the advancements in forensic toxicology. Luca Sironi et al. (2016) employ
gas chromatography to determine volatile substance concentrations, further highlighting

the critical role of advanced analytical techniques.

In the realm of public health, Yuba Raj Sharma et al. (2016) investigate substance abuse
among street children, emphasizing the need for comprehensive strategies to address this
issue. The study by Timothy F. Jones et al. (2015) on toluene exposure highlights the
environmental and health risks associated with inhalant use, advocating for stricter

regulations and monitoring.

Lindsay M. Squeglia et al. (2014) examine the neurocognitive effects of inhalant abuse,
revealing significant impairments in cognitive functioning among users. This aligns with
the findings of Diana J. Wilkins et al. (2013), who report on the neurological consequences

of chronic inhalant exposure, stressing the importance of early intervention.

This study aimed to analyze the quality and detectability of inhalants of abuse, commonly
known as sniffers, when the sample is directly taken at the bottom of the vial. Depending
on the samples they will be analyzed immediately to detect the type of components present

in the sample.
The analysis revealed that:
Solution

The analysis includes parameters like height, base m/z values, and base intensity to

understand the sample composition.
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In this sample after the chromatographic analysis various compounds identified by their
retention time, and base and associated chemical information including CAS numbers. The
data reveals that the presence of multiple substances, with the highest peak area (34.37%)
to n-Hexane at retention time of 1.692 minutes, indicating its significant concentration in
sample. Other compounds include Butane and Cyclopentane, methyl- which also exhibit

presence.
Nail Remover

After the analysis the chromatogram provided very large peak at beginning after 1 minute
having the intensity of 4,654,784. By this the sample is compromised by the one abundant
component very early. There are two more peaks which are very smaller around 1.2 and
3.0 minutes, but the chromatogram is indicating very flat and little and no relatable to other

compounds. It indicated only one major and some minor components from the samples.
Whitener

The analysis took about 11 minutes for the analysis. The analysis characterized by two very
large peaks having similar to 2.4-2.5 minutes. The medium sized peaks at retention times
of 1.96,2.119,4.171 minutes indicates secondary compounds with concentrations. Many
minor peaks were also shown through the run time with retentional times
2.239,2.355,3.02,5.02,5.154,5.736 minutes, with minor components in the mixture. The
baseline relatively seen flat after 6 minutes, indicating most compounds being absorbed

first half of the analysis.
Marker

The chromatogram shows one large peak. This about 2.04 minutes demonstrated a large
compound and there are many small peaks before and after this peak. The small peaks are
visible from 1.4 to 2.0 minutes showing the presence of some minor components. Near 3
minutes presence of small peaks until 10 minutes resulting trace compounds. One primary
component in the sample followed by a number of minor compounds with trace substances

throughout the run time.

Shoe Polish

PAGE NO: 686



KRONIKA JOURNAL(ISSN NO-0023:4923) VOLUME 25 ISSUE 5 2025

The chromatogram given in no greater mixture with a number of peaks analyzed through
over run time, indicating couple of compounds in the sample. The chromatogram displayed
multiple peaks at 5.626, 6.546 and 7.747 minutes, at the baseline with major components,
and with polyaromatic hydrocarbons. The intense signal is recorded is 7,642,943, is to see
many minor small peaks, and in total the sample is highly diverse mixture with few major

compounds and others.
Heatex

The chromatogram showing a strong and dominate peak occurs after 2 minutes with
intensity more than 17 million indicating in a one major component is present in a high
concentration, with several smaller peaks grouped with a cluster between 1.6 and 2.2
minutes showing minor peaks, while there is a peak ate 3.1 minutes with a very less
intensity than main peak. At 4 minutes, small peaks can found but showing only trace
amounts. The sample is primarily one major components bends with minor and trace

components identified throughout the run.
Contributions of the Current Study

The current study builds upon previous research by providing a comprehensive analysis of
inhalant abuse cases, utilizing forensic methodologies to understand better the chemical
and toxicological aspects of these substances. Our findings highlight the need for
interdisciplinary approaches that combine forensic science, public health, and social

interventions to address inhalant abuse effectively.

This study's detailed examination of inhalant substances using advanced forensic
techniques aligns with Bruna Claudia Coppe et al. (2016) and Luca Sironi et al. (2016),
who underscore the importance of sophisticated analytical methods in detecting and

quantifying inhalants.
Implications for Forensic Investigations

The ability to detect inhalants a few days following exposure has significant implications
for forensic investigations, Inhalant abuse, often involving volatile substances like toluene,

is a widespread issue with severe health risks. The study by Rose Crossin and Shalini
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Arunogiri (2020) highlighted the physiological and psychological harm caused by inhalant
misuse, particularly among adolescent females. The results of our investigation indicate
that forensic experts can rely on any evidence to confirm inhalant abuse even after a delay,

which is critical for building cases and understanding the extent of substance use.
Environmental Conditions and Detection

The study's results showed minor variations in the concentration of some components over
time, which could be attributed to environmental factors such as temperature and light
exposure. However, the overall detectability of inhalants remained high. This consistency

is vital for forensic reliability, as it ensures that evidence remains viable across different
scenarios.
Methodological Strengths

The use of HS-GC-MS/MS proved effective in this study, corroborating the method's
reliability highlighted in other research. For instance, the study by Marc Galanter and
Herbert D. Kleber (2014) in the "Textbook of Substance Abuse Treatment" underscores
the importance of robust analytical techniques in substance abuse investigations. Our
findings support the continued use of HS-GC-MS/MS for its precision and reliability in

detecting inhalant residues.
Recommendations for Future Studies

Future studies ought to focus on exploring the degradation pathways of inhalants under
various environmental and climatic conditions to further understand the stability of these

substances.

Additionally, studies could investigate the detectability of other commonly abused

substances on different substrates to broaden the applicability of these findings.

To sum up, this research helps valuable insights into the forensic analysis of inhalants,
demonstrating the stability and detectability of these substances on cotton cloth over time
The use of HS-GC-MS/MS has been validated as an effective method for such analyses,

supporting its application in forensic investigations to detect inhalant abuse.
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Conclusion &Scope for Future Work

Conclusion :-

These findings highlight the resilience of inhalant components in the vial, suggesting that
evidence of abuse can be detected after exposure, regardless of environmental conditions.
This has important ramifications for forensic investigations, as it extends the window of

time for detecting inhalant abuse in various scenarios.

The study's methodology, employing Headspace Gas Chromatography-Mass
Spectrometry-Mass Spectrometry (HS-GC-MS/MS), proved effective in analyzing the
samples and can be considered a reliable technique for future investigations into inhalant
abuse. Overall, this research contributes valuable knowledge to the field of forensic

science, particularly in the detection and analysis of inhalants of abuse.

Scope for Future Work

To build on the findings of this study, Future studies could investigate several avenues:

Diverse Substrates: Investigating The continued existence of inhalants on various materials
commonly encountered in forensic cases, such as different types of fabrics, plastics, and
human skin, to provide a broader applicability of the results. Extended Observation
Periods: extending the duration of study to determine the maximum duration for which
inhalants can be reliably detected, thereby improving the understanding of their long-term

stability.

Environmental Variability: Examining a wider range of environmental conditions,
including extreme temperatures and humidity levels, to assess their impact on inhalant

degradation and persistence.

Comparative Analysis: Comparing the effectiveness of HS-GC-MSMS with other
analytical techniques, such as liquid chromatography-mass spectrometry (LC-MS) or
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nuclear magnetic resonance (NMR), to validate the robustness of the findings and explore

potential improvements in sensitivity and accuracy.
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