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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 investigation is to find out the chemical
compositions of the different types of inhalants. The study aim was to identify quality and
integrity of inhalant chemical composition. 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.’’

INTRODUCTION:

DRUGS OF ABUSE

Drugs of abuse is any substance that because of some desirable effect, is used for a different
objective from that intended. The intended use of the substance could be for a therapeutic effect
with for example, benzodiazepines, or a practical use in the case of the solvent abuse by
‘glue-sniffing’.

‘Drug of abuse’ is any substance whose possession or supply is restricted by a law because of
Its potential harmful effect on the user.

CLASSIFICATION OF DRUG OF ABUSE
Classification of Drugs of Abuse Based on Route of Administration

1.0ral Administration

- Drugs taken by mouth and absorbed through the digestive system.
- Examples:

SamagraCS Publication House 553


https://samagracs.com/samagracs-publication/

m no Vat 10N [nnovation and Integrative Research Center Journal

ISSN: 2584-1491 | www.iircj.org
Volume-3 | Issue-4 | April - 2025 | Page 753-764

- Alcohol (injected as liquid)
-  MDMA (Ecstasy, typically ingested as tablets or capsules)
- Prescription opioids (e.g., oxycodone, hydrocodone, taken as pills)

2. Inhalation
- Drugs inhaled into the lungs and absorbed through the respiratory system.
- Examples:
- Nicotine (smoked in cigarettes or vaped)
- Cannabis (smoked or vaporized)
- Crack cocaine (smoked)
- Inhalants (e.g., glue ,paint thinners)

3. Intravenous(I'V) Injection
- Some drugs are injected directly into the bloodstream via a vein.
- Examples:
- Heroin
- Methamphetamine
- Fentanyl
- Certain prescription medications when abused (e.g., some amphetamines)

4. Intramuscular (IM) or Subcutaneous Injection

- Drugs injected into a muscle (IM) or under the skin (subcutaneous)
- Examples:

- Some anabolic steroids (IM)

- Certain medications used for recreational purposes (subcutaneous)

5. Transdermal

- Drugs absorbed through the skin.
- Examples:

- Fentanyl patches

- Nicotine patches

6. Sublingual and Buccal

- Drugs placed under the tongue (sublingual) or in the cheek pouch (buccal) for
absorption through the membranes.

- Examples:

- Some forms of buprenorphine (used in opioid addiction treatment)

- Certain benzodiazepines (e.g., lorazepam)
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7. Intranasal (Snorting)

- Drugs insufflated and absorbed through the nasal mucosa.
- Examples:

- Cocaine

- Heroin

- Methamphetamine

8. Rectal
- Drugs administrated via the rectum
- Examples:
- Some medications when alternative paths aren’t viable (less common for
recreational abuse)
Based on origin

1. Natural Drugs
- Derived directly from natural sources.
- Examples: (Cannabis plant), Cocaine (coca leaves), Opium (poppy plant).
2. Semi-Synthetic Drugs
- Chemically modified natural substances.
- Examples: Heroin (from morphine), Oxycodone (from thebaine), LSD (from ergot
alkaloids).
3. Synthetic Drugs
- Entirely man-made through chemical synthesis.
- Examples: Methamphetamine, MDMA, Fentanyl, Synthetic cannabinoids (K2/Spice).

Additional Classifications (Often Included)
1. By Effect on Central Nervous System
- Depressants : Slown down CNS activity (e.g., alcohol, benzodiazepines, barbiturates.)
- Stimulants: Increase CNS activity (e.g., cocaine, methamphetamine, caffeine).
- Hallucinogens: Alter perception and mood (e.g., LSD, psilocybin mushrooms).
- Opioids: Relieve pain, can cause euphoria ( e.g., heroin, morphine, fentanyl).
- Cannabinoids: Affect cannabinoid receptors in the brain (e.g., cannabis, synthetic
cannabinoids).

2. By Legal Status and Possibility of Abuse
- Schedule I: High abuse potential and no recognized medicinal benefit (e.g., heroin,
LSD)

- Schedule II: High abuse potential, approved medicinal usage medicinal usage under
constraints (e.g., cocaine, methamphetamine).
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- Schedule III-V: Lower possibility for misuse and approval usage in medicine (e.g.,
anabolic steroids, prescription medications).

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.

Type of Inhalants:
1. Volatile Solvents:
- These include liquids that at certain 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.
- Examples: Amyl, butyl, and cyclohexyl nitrates, frequently encountered in products

9% ¢¢

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

BACKGROUND
The study of commonly available adhesive compounds has become more important in forensic
research, Now a days the misuse of certain inhalants is increased.

Glue Sniffing & its Implications

Among primary health hazards are associated with glue sniffing , a form of abuse, it is a
both long term and short term medical consequences. When inhaled, solvent like toluene have
potential to severely harm the heart ,kidney, brain and lungs. In rare scenerios this can lead to
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rapid death very quickly. The spread of this behaviour among the children, is of concern to
public health and law enforcement communities. Incidents like glue sniffing reported more,
with significant increases in some areas leading to intervention and prosecution.

Forensic Analysis of Adhesive Compounds

Examining adhesive residues to make links between crime scene and suspects is a typical
procedure in investigations of glue sniffing. Recent study suggests characterized various
solvent based adhesives by attenuated total reflectance — Fourier transform infrared (ATR-
FTIR) spectroscopy. Depending on their chemical fingerprints, which remains stable time, this
technique is highly accurate in distinguishing among different adhesives . Forensic techniques
are critical in identifying the source of adhesives found at crime scenes and linking them to
incidents.

Best Practices and the Regulatory Framework

To guarantee the validity of the forensic evidences found in the investigations, forensic
procedures must be change. Following the norms which were established for the practice that
will regulates the activities, such as analysis of drugs and toxic substances, is required by the
forensic science regulation act. This rules protect integrity of the justice procedures by forensic
examination errors.

Classification of Sniffers on the basis of Chemical constituents
The categorization of sniffers, can be structured according to their chemical makeup. These are
some outline of the primary classifications:

Classification of Sniffers by Chemical Makeup
1. Aroma Compounds:
Aroma compounds are categorized based on the chemical structures, which play a crucial role
in determining their scent . The main categories are:
Esters:
They are recognized for their fruity and floral fragrances.
Examples include:
- Geranyl acetate (fruity, floral)
- Ethyl butyrate (fruity, present in orange and pineapple)
Linear Terpenes:
These compounds are typically emit woody or floral scents.
Examples include:
- Myrcene (woody, complex)
- Linalool (floral, sweet woody)
Cyclic Terpenes:
They are identified by their ring structures, these compounds usually provide citrus or minty
aromas. Examples include:
- Limonene (orange)
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- Menthol (menthol)
Aromatic Compounds:
This category encompasses compounds with distinctive odors often linked to spices and herbs.
Examples include:
- Vanillin (vanilla)
- Eugenol (clove)
Amines:
These are typically associated with unpleasant smells, often reminiscent of decay. Examples
include:
- Trimethylamine (fishy)
- Putrescine (rotting flesh)
2. Lactones:
These are also called as cyclic esters that impart creamy and fruity nuances to fragrances.
Examples include:
- Gamma-Deca lactone (intense peach flavor)
- Delta-octalactone (creamy note)
3. Thiols:
These are type of sulfur-based compounds recognized for their potent and often disagreeable
odors. Examples include:
- Methanethiol (linked to asparagus odor)
- Ethanethiol (garlic-like scent)
4. Other Classes
Additional categories of sniffers may consists of:
- Carboxylic Acids: Often characterized by sour or rancid scents.
- Phenolic Compounds: Generally aromatic and found in various plant sources.
5. Functional Groups

The classification may also be affected by the functional groups present in the molecules,
which
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Figure 1:Classification of sniffers on the basis of chemical constituents
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Figure 2: Types of sniffers

Table 1 List of different types of sniffers

Sample Company
whitener Flair

shoe polish Royal

heatex NEO SEAL
paint thinner BeBo

solution TUCK BOND

Methods for Analysis of Adhesive Compounds :
Spectroscopic Methods:
1. Fourier Transform Infrared Spectroscopy (FTIR):

- Fourier-transform infrared spectroscopy is a less intuitive way to obtain the information.
Rather than shining a monochromatic beam of light at the sample, this technique shines a
beam containing many frequencies of light at once and measures how much of that beam
is absorbed by the sample. Fourier transform is to transform the signal from the time
domain to its representation in the frequency domain. All FTIR spectrometers are based
on the Michelson Interferometer

2. Raman Spectroscopy :

- Raman spectroscopy is a powerful tool for determining chemical species. As with other
spectroscopic techniques, Raman spectroscopy detects certain interactions of light with
matter. In particular, this technique exploits the existence of Stokes and Anti-Stokes
scattering to examine molecular structure. When radiation in the near infrared (NIR) or
visible range interacts with a molecule, several types of scattering can occur. This is
typically measured as the change in the wavenumber (cm-1), from the incident light
source. Because Raman measures the change in wavenumber, measurements can be taken
using a source at any wavelength; however, near infrared and visible radiation are
commonly used. Photons with ultraviolet wavelengths could work as well, but tend to
cause photodecomposition of the sample.
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3. Near-Infrared (NIR) and Mid-Infrared (Mid-IR) Spectroscopy:

- The kind of detector being used relies upon at the wavelength variety being measured.
Silicon-primarily based totally CCDs paintings on the shorter give up of the NIR
variety, however aren't sufficiently touchy in maximum ranges (above one thousand
nm). Instruments meant for chemical imaging with NIR can use 2D array detector
filters. Multiple pictures may be recorded constantly in distinct slender wavelength
bands. Many off- the-shelf gadgets for UV spectroscopy can document spectra with
inside the NIR variety (possibly as much as 900 nm). The variety of a few Mid-IR
gadgets may be prolonged to NIR.

Mid-infrared spectroscopy (mid-IR spectroscopy) is a analytical technique which is being used
in many science and technology fields, in addition, it is considered to be a fundamental tool for
identification of functional groups of pure and simple systems. The range of wavenumbers are
being used in the mid-IR spectroscopy are from ~500 to ~4000 cm !, corresponding to the
region of electromagnetic spectrum where vibrations are associated with main functional
groups and typical bonds of organic molecules.

Chromatographic Methods

1. Gas Chromatography-Mass Spectroscopy:

Gas chromatography is a process used to describe group of analytical separation technique
used to analyze volatile substance in the gas phase. In GC, the components of samples are
dissolved in a solvent and vaporized in order to separate the analytes by distributing the
sample between two phases 1.e., stationary phase and mobile phase. The mobile phase is a
chemically inert gas that serves to carry molecules of analyte through heated column. Gas
chromatography is one of the sole form of chromatography that does not utilize mobile
phase for interacting with analyte. Stationary phase is either solid absorbent or liquid on a
inert support.

2. High-Pressure Liquid Chromatography (HPLC):

3. Adhesives are frequently analysed using High-Pressure Liquid Chromatography
(HPLC), which separates and identifies every component according to their
chemical characteristics. HPLC is been used to measure solvents, monomers,
additives and byproduct of polymerization in adhesive compositions. By analyzing
adhesive goods quality, consistency, and purity, the method makes sure they fulfil
performance requirements. HPLC can also be used to track how adhesives react
over time or when it is been exposed to different environments.
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Microscopic Techniques:
1. Scanning Electron Microscope (SEM):

4. Ttis one pfthe most effective method for examining sticky compounds in scanning
electron microscopy (SEM), which is especially used for the examination for the
structure and morphology of their surfaces. SEM offers high end resolution
pictures of the adhesive surface that show characteristics including texture,
patterns, and how the adhesive gets interact. Examining how fillers, and particles
are distributed with the glue is another purpose for it. SEM can also be used to
detect flaws, surface roughness, and bond quality, providing important
information on the endurance and performance of the adhesive.

2. Optical Microscopy:

5. Compared to electron microscopy, optical microscopy is a helpful method for
examining adhesive compounds, especially when it comes to examining the
surface's morphology, texture, and structure at lower magnifications. It can be used
to analyse the adhesives additives, and polymers distribution, texture, and quality
of adhesion. Defects that could impair the adhesive function, including fractures,
air bubbles, and any other particles which can also be found with the optical
microscopy. Because it is non-destructive, this method is perfect for regular
quality monitoring and examine how adhesive bonds are affected by aging.

Mass Spectroscopy:

- Adhesive compounds are analysed by determining their chemical structure and
composition using mass spectrometry (MS). Ionizing the sample and determining the
mass-to-charge ratio of the resultant ions is how it works. MS works in identifying
degradation products, detecting contaminants, and determining molecular weight of
adhesives. This method is used in the formulation of improvement and quality control
by offering comprehensive information on the chemical structure and purity.

X-ray Analysis:

6. X-ray analysis is used to investigate adhesive materials by making visible by
chemical interactions and physical connections at the interfaces of adhesives
through techniques like soft x-ray microscopy and fluorescence imaging. This
helps to recognize the bonding mechanisms at molecular level, such as formation
of covalent bonds and mechanical interlocking, which are important for improving
the reliability of adhesion in composite materials. Furthermore, technologies such
as x-ray computed tomography provide a detailed view of how adhesives penetrate
various materials, offering valuable insights into quality of adhesives and
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structural mechanism.
Environmental Testing:

7. Environmental testing is being conducted to evaluate the adhesive materials by
measuring their emissions, including volatile compounds , and their ecological
effects through the application and the lifespan. One of the method like chamber
tests track VOC emissions in the regulated environments, whereas risk
assessments analyze the environmental behavior of toxic substances in water, soil,
and air. Particular environmental release categories (SPERCs) assist in estimating
emissions and guaranteeing safe industrial practices. These assessments confirm
that adhesives comply with regulatory requirements and reduce environmental
dangers.

Conclusion:

The study of inhalant abuse is done using HS-GC-MS (Headspace Gas Chromatography-Mass
Spectrometry) it helps in the highlighting the importance of advance analytical techniques
for understanding the chemical compositions of the commonly available abused inhalants. This
technique is much effective in identifying the quality and quantity of volatile compounds
which are associated with the inhalant abuse, even in the small amounts.

In conclusion, HS-GC-MS is a technique for analyzing both drugs and adhesive materials. Its
main is to detect the volatile compounds and quantifying with high precision which makes its
applicable for forensic analysis, quality control in the environmental testing and adhesive
manufacturing. This allows in the detection of inhalant markers even after the several days
of exposure, expanding for the analysis. This technique helps in the improving public health
measures and forensic methods concerning inhalant abuse and adhesive material testing.
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