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Abstract

Disinfectants are not only cleaning reagents such as soap or detergents but are hygienic materids
prepared with the composition of various chemicals. Many classification routes are possible, but
they are placed in two main groups, such as organic and inorganic disinfectants. The classification
prevails for high level disinfectants and depends on chemical structure. In high-level disinfectants
aldehydes, hydrogen peroxide, and chloride type chemicals are used. In contrast, acohols,
phenols, ammonium salts, and i odine sol utions are recommended for low disinfectant applications.
Soap, iodide, and alcohol solutions are the best antiseptic agents for hand and skin. |odine-based
solutions are good primary tissue and skin disinfectants. The alcohol solutions have a good
inhibitory effect on many microorganisms, micro bacteria, fungi, and various viruses. These
solution types are not hazardous to use as both antiseptic and surface disinfectants compared to
many other chemicals.

Keywords: Organic disinfectants, Inorganic disinfectants, Hygienic materials, Disinfectant
chemicals.

I ntroduction

Disinfectants are antimicrobia chemica their area of use and their chemica structures

reagents to achieve hygienic conditions and
are used to eliminate and inactivate the risk of
pathogen infection. Disinfectants can be a
simple inorganic compound such as sodium
hydroxide and sodium hypochlorite or a
highly complex organic molecules, such as
phenolics and quaternary ammonium salts [1,
2]. Therefore, the chemica contents of
disinfectants consist of long list of chemical
molecules. Although they can be classified in
many ways, they can be placed in four basic
classes according to their degree of affecting
microorganisms, their mechanism of action,

[3-5]. Due to their strong chemical structure,
they destroy many components of
microorganisms. On the other hand, chemical
classifications can be done in two main groups
such as inorganic and organic disinfectants.
While most of these viruses are beneficial,
other ones are fatal pathogens. These viruses
are the smallest living organisms, have only
gene forms and feed on any living organisms.
Even if a person is heathy, hisher body
carries most of these viruses up to /100 of
their weight [6].
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Most disinfectant formulations consist
of different chemical components, including
water, surfactants (detergents) and fragrances.
They are also excellent cleaners and resistant
or half-resistant chemicals [1].

A disinfectant shows effectiveness
depending on basic parameters such as
chemical feature, temperature, pH,
concentration and contacting time [7-12].
Additionally, the structure and functionality of
the bacterial cell is important in the
effectiveness of the disinfectant. Disinfectants
have both extremely harmful effects as well as
great benefits. Therefore, the proper selection
of the disinfectant for its intended use is very
important for human health and the
environment.

In this review, some disinfectants, used
in our life, are classified and examined in
terms of their chemica and molecular
structures. It is briefly explained in which
areas they are used with their beneficia and
harmful effects.

Chemical Classification and Usage Areas of
Disinfectants

In the European Union, there are
approximately 250 different chemicals used in
the production of microbiocida substances. A
1/3 of these chemicas are widely used in
disinfectant products. Many of these
substances can be divided into different
chemical groups. Basically, acids and akalis,
heavy metals and their salts. Some oxidant
compounds are inorganic disinfectants. Any
organic metal compounds and their salts,
phenol, aldehyde and alcohol derivatives are
teemed as organic disinfectants. Some
common active disinfectants can be known as
hydrogen peroxide, sodium hypochlorite,

chlorhexidine, chlorophene, triclosan,
glutaraldehyde, ethyl acohol, benzalkonium
chloride [1, 2, 4, 13-15]. A ssimple flow chart
of disinfectants classification, molecular
formulas of some common chemical
disinfectants and their spectrum of activities
according to low, intermediate, high  levels
isgiveninFig. 1, Table 1 and 2, respectively.

Chlorine-based Disinfectants

It is possible to list many inorganic and
organic disinfectants that contain chlorine in
their molecular structures. The most used
derivatives are given here. For instance,
hypochlorite solutions of different metals are
known as inorganic disinfectant class. Sodium
hypochlorite (NaOClI) is the oldest and best-
known disinfectant against to al kind of
microorganisms [2, 16]. The properties of
potassium hypochlorite (KOCI) are very
similar to sodium hypochlorite. They are
available in liquid forms whereas calcium and
lithium hypochlorite (CaOCl and LiOCI) are
solid forms [17].

Trichloroisocyanuric  acid (TCICA)
[18], sodium dichloroisocyanurate (NaDCC)
[19] and N-chlorosuccinimide (NCSI) [20] can
be listed as organic disinfectant compounds.
These are other powder compounds like
CaOCl that are an alternative source of
chlorine and active chlorine to water in 90%,
60% and 40%, respectively [17].

This group of compounds are useful
for high level disinfection because of their
bactericidd and  microbicidal  effects.
Generdly, their low concentrations are enough
to use. For example, hypochlorite for
household bleach that is available as 5.25-
6.15% concentration that is enough to dilute to
0.5-1% of the concentration and use as a
disinfectant. Different NaOCl concentration
provides different levels of disinfection. For
high-level application, 1000-5000, for middle-
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level application 100-1000 and for low-level
application 100 ppm of it is used [4, 21]. All
these are extremely reactive, inexpensive,
environmentaly friendly chemicas that are
used in drinking water, swimming pools and
simple surface disinfectants in many places
such as houses, offices, schools and hospitals
[22]. Their concentrated solutions are
corrosive to skin, metals and other materials
so they can cause skin and eye irritations.
Excessive use of NaOCI causes chromosomal
aberrations while NaDCC causes eye damage
and skin burns[2, 4, 17].

| odine-Based Disinfectants

An iodophor is a combination of iodine
with a solubilizing agent. The best-known and
most widely used iodophor is povidone-iodine
[15, 23-25]. This iodine-based polyvinylpyr-
rolidone compound and other iodophors work
as a good free iodine source in agueous
solutions while keeping the antiseptic activity
of iodine.

lodate and polyvinyl pyrrolidone are
useful for intermediate and low-level
disinfections, have bactericidd, tuberculocidal
fungicidal and viricidal effects. lodine-based
disinfectants are health care agents as well as
low cost like chlorine-based disinfectants. A
mixture of 0.75% povidone iodate solution is
used for hand disinfection as an antiseptic.
lodophors as organic disinfectants are used for

cleaning medical equipment, endoscopes and
thermometers in surgery and for skin and
mucous membrane infections. Although it can
cause serious skin irritation, burns, alergies,
cough, respiratory distress and dizziness, it is
used in preoperative skin cleaning and burns
treatment [2, 4].

Phenol-Based Disinfectants

Phenol and its derivatives are good
antiseptic and organic chemicals in the use of
the surgery area. Many phenolics have been
used as disinfectants in our life for 30 years.
Two common phenol derivatives are o-
phenlyphenol (OPP) and  o-benzyl-p-
chlorophenol (OBPCP) [26, 27]. Some of
them are intermediate-level disinfectant and
some are high-level disinfectant [28].

They are tuberculocidal, fungicidal,
virucidal, and bactericidal.  Phenolic
compounds can be effective against the
hepatitis B virus by long exposure time. A
0.5% of dilution of OPP and OBPCP mixture
at certain percentages have been extremely
successful in inactivating the HIV virus [2].
Different disinfectant compositions are
available containing mixtures of different
types of chemicals as well as different phenol
mixtures used as bactericidal active
compounds [29-30].

Liquid (e.g. Alcohols, phenols )

Classification

of disinfectants

—|— Based on mechanism of action

» Based on spectrum activity

Based on consistency — L Gaseous (e.g. Formaldehyde vapor, EtO)
High level

Intermediate level

Low level

Action on membrane (e.g. Alcohol, detergents)
— Denaturation of cellular proteins (e.g. Alcohol, phenol)
—+ Alkylation of amino-, carboxyl- and hydroxyl group (e.g. Ft0, formaldehyde)

—*Oxidation of essential sulthydryl groups of enzymes (e.g. H,0,, Halogens)

Figure 1. Classification of disinfectants

Damage to nucleic acids (e.g. EtO, formaldehyde)
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Most complex compounds of phenol
are used in disinfection applications. For
example, chlorophene (CP) and
hexachlorophene (HCP) (3% in water) are
fungicidal, tuberculocidal and virucida. They
are used for intermediate and low-level
disinfection applications, and suitable for
medica device disinfectant use and floor
cleaning in hospital and environmenta
surfaces. They are highly toxic and cause
many diseases such as adenoma, dermatitis
and kidney [17, 31].

Triclosan (TC), a more moderate
disinfectant, can be used in home cleaning. TC
is suitable for use in cosmetics, ora hygiene,
and dermatologic preparations as well as
hedth care personnel handwashes. It is
effective against gram positive bacteria and is
ineffective against gram negative bacteria and
viruses. The solution of 2% TC, which is not
harmful, has antibacterial activity. Another
common phenol-based disinfectant is p-
chloro-m-xylenol (PCMX) that has highly
alkaline pH and its 0.5-3.75% solutions. It is
effective against gram positive bacteria and
less effective against gram negative bacteria
and some viruses. PCMX is used in
antimicrobial  soaps, its  antimicrobial
effectiveness is increased with EDTA addition
[32].

Aldehyde-Base Disinfectants

Many adehyde derivatives have
antimicrobial characteristics. Some are also
suitable for disinfection. The commonly
known organic disinfectants of this group are
formaldehyde (FA), glutaraldehyde (GA) and
o-phthalaldehyde (OPA) [33]. They are high-
level disinfectants and are bactericidd,
fungicidal, tuberculocidal and virusidal
effective [2, 4, 5]. FA has perfect broad-
spectrum biocidal activity and 5% of the
concentration is enough for disinfection of any
surface. Cidex, prepared as commercidly, is a
perfect GA derivative disinfectant that is ten

times more effective than FA and less toxic for
human health. The 2% concentration of GA is
enough to kill vegetative, micro, and sporoid
bacteria [2, 4]. OPA which is a 55% solution
and has not any irritant effects for eyes and
nasal passage has excellent properties
against many microorganisms, including
glutaraldehyde-resistant mycobacteria and B.
atrophaeus spores and has great stability over
awide range of pH between 3 and 9 [4]. FA is
used to sterilize surgical types of equipment
and to prepare viral vaccines as embaming
agents, whereas GA is used for disinfection of
endoscopic, laparoscopic, haemodialysis
equipment, bronchoscopy equipment and
portable dental prostheses, as well as for
cleaning the lenses. They are not corrosive,
but may be toxic and cause severe eye, nose,
throat and lung irritation, aong with
headaches, drowsiness and dizziness. They
may cause asthmain long term exposure [34].

Alcohol-Based Disinfectant

Alcohols are a common functional
group in organic chemistry. Some are
excellent organic disinfectants and are
frequently used in the healthcare surroundings
[35]. Ethyl acohol (EA) and isopropyl
alcohols (1PA) [33] are potent against a variety
of microorganisms in exposure periods
ranging from 10 sec to 1 h. They are useful for
intermediate and low-level disinfections and
are bactericidal effective disinfectants and
antiseptics and have dso virucidad and
tuberculocidal effects [2, 4]. They are capable
of inhibiting gram negative and gram-positive
microorganisms,  fungi,  mycobacterium,
herpes HIV, influenza and hepatitis B viruses.
EA at concentrations of 60%—80% inhibits all
the lipophilic viruses such as herpes, vaccinia,
and influenza and many hydrophilic viruses
such as adenovirus, enterovirus, rhinovirus,
and rotaviruses. It does not effect on hepatitis
A virus (HAV) 58 or poliovirus. IPA a a
concentration of 20% can kill the cysts of
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Acanthamoeba culbertsoni like chlorhexidine
and hydrogen peroxide [23].

As hand antisepsis, these acohols can
be wused individualy or on different
combinations. For hand disinfection, EA in
70% and IPA in 60% are widely used, while
single, double or triple combinations of them
with higher percentage of acohol are
preferred for surface disinfection. The solution
of EA in 70% is used for the disinfection of
non-critic equipment’s such as SCiSsOrs,
hospital files, stethoscope, thermometers of
oral and rectal [2, 4].

EA causes celiac, Crohn’ s disease and
ulcerative colitis. Acute kidney injury, autism,
alcoholism, irritable bowel syndrome, lung
cancer are ethanol-induced diseases. 1PA and
n-propyl acohols cause drowsiness and
dizziness and acohol poisoning, dermatitis
and allergic contact in addition to the diseases
caused by ethanol [17].

Quaternary Ammonium-Based Disinfectants
and Biguanides

Quaternary ammonium-based
disinfectants and biguanides, are organic
chemicals, which have cationic detergent
properties. They are useful for intermediate
and low-level disinfections and have
fungicidal, bactericidal and virucidal effect
against lipophilic viruses [36]. But they are
not sporicidal and generally not tuberculocidal
or virucidal against hydrophilic viruses [2, 4,
17]. Although they are effective in gram-
positive bacteria, they are not effective in
gram-negative bacteria [37].

In this group, the most used
disinfectants are benzalkonium chloride
(BAC), akyl dimethyl benzyl ammonium
chloride (ADMBAC) and cetyl-pyridinium
chloride (CPyC). ADMBAC is a good
disinfectant for cleaning non-critical surfaces
such as stethoscope and blood pressure cuff so

it is safely used in hospitals. They are very
effective for disinfection of swimming pool
and many hard surface cleanings, e.g. floor,
furniture, walls. Normally all are also used as
hand and body disinfection applications in
hospital [31, 38].

They are used in hygienic and wet
towel and as antibacterial finishing agent in
textile industry. They are aso used as
antiseptic reagent for wounds and cuts in
children. On the other hand, the overuse of
BAC causes cornea carcinoma and occupant-
iona asthma has been reported in a few
clinical reports owing exposureto it [17, 36].

Chlorhexidine (CH), the ammonium
component, most active a pH 8, is a
biguanide structure. It is an antiseptic and
disinfectant solution and is a mixture of 1.5%
chlorhexidine and 15% cetrimide substances
in alcohol and non-flammable. The 2% CH in
70% IPA solution is an effective disinfectant
use for surgical skin preparation [39]. It is
effective as virucida and inhibits herpes
simplex virus (HSV), HIV, respiratory
syncytia virus (RSV) and influenza viruses
but it is not effective for rotavirus, adenovirus
and enterovirus. CH has antiviral effects and
perfect inhibition properties against HIV. It is
reported that 4% and 0.5% solutions of CH in
70% alcohal is entirely inhibited by HIV-1 [9,
40, 41].

Its parent compound is not soluble in
water so it's dihydrochloride, diacetate, and
digluconate salts are used as disinfectants for
skin and hands and in cosmetics as an additive
reagent for creams, toothpaste, deodorants,
and antiperspirants, and in pharmaceutical
products as preservative compound in
eyedrops, active substance in wound dressings
and antiseptic mouthwashes. It can be safely
used for oral rinses and skin cleaners at the
low concentrations, but it can be harmful at
high concentrations [4, 5, 17].
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Table 1. Molecular structuresof disinfectants.
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Alternative Oxidant-Based Disinfectants

Hydrogen peroxide (H.0,), peracetic
acid (PAA), chlorine dioxide (ClO,;) and
ozone (Oz) are studied in this section as
alternative oxidant chemicals that are used as
application disinfectants 8, 42, 43].

H,0O,, nontoxic, inorganic chemica
and high-level disinfectant, has an excellent
inhibition property to many microorganisms
such as bacteria, fungi, viruses, spores and
yeasts. For surface cleaning, its solution is
suitable at a 7.5% concentration, and it is
used in general cleaning disinfection processes
a a 1-3% concentration. It's solution at
a 6% concentration is more successful  than
a 2% glutaraldehyde solution that is a
high-level disinfectant for disinfection of
flexible endoscopes. Commercially available
concentration is 3%, but different
concentrations of it from 6% to 25% can be
prepared for several purposes. While 3%
and/or 6% concentrations are used in the
disinfection of soft contact lenses, they are
effective a 7% concentration in some sports
inhibition [4, 44]. It causes skin burns and eye
damage because of its irritation properties. It
can be observed to acute toxic effects by
inhalation [17].

PAA (organic acid) is a high-leve
disinfectant that is effective in most
microorganisms. It is expensive, corrosive,
irritant for skin and eyes and not resistant but
it does not tun into hamful for
decomposition products. Although PAA is
highly oxidizing reagent, it is an aternative
use to ClO; due to having high reactivity and
weakly acidic features. Comparing with GA in
cost, performance, and protection, PAA has
the same clinical results. Thus, it can be safely
used in different concertation ranges for
medical, surgery and dentist equipment’s
disinfections. Additionally, it used in the food
industry and the wastewater disinfection

applications owing to having excellent
antimicrobial  activity. The commercia
solution mixture of PAA and H,0, is available
a a 0.08% and 1.0% or 0.23% and 7.35%
concentrations [2]. This oxidant-base mixture
is completely effective on all bacteria spores,
and al microorganisms and it deactivates
mycobacteria that are resistant to GA. Toxic
effects can be observed by contact and
inhalation of it as like H,O, [4, 8, 34,
43, 45].

ClO; is sensitive to light and highly
oxidizing, corrosive and irritant chemicals. It,
free chlorine source, is enough to shorten
application about 5 minutes for high-level
disinfection. The quantities above the limit
level of it are very toxic for aquatic
microorganisms [43, 46].

Os is the alternative chlorine source
and high-level disinfectant, but it needs energy
and professional use so, it is expensive. It is
used to apply in wastewater treatment to
destroy organic micropollutants. The toxicity
level of O3 for humans is not certain. Toxicity
depend on many factors and shows different
results on everyone. PAA, ClO,, and Os are
very effective against to protozoa comparing
to free chlorine and the little by-products
emerge [47].

Ethylene Oxide Disinfectant

Ethylene oxide (ETO), dissolves easily
in water, is a flammable, explosive and toxic
gas [48, 49]. It is a base chemical to produce
ethylene glycol that is found in antifreeze and
polyester. Less than 1% amount of it is enough
to control insects in some stored food and
agricultural products and to sterilize medica
equipment and suppliesin hospitals.

ETO, effective for al microorganisms,
provides  dterilization by inversible
dkalization in the cel wals of
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microorganisms. Mixtures of ETO with
hydrochlorofluorocarbon (HCFC) and carbon
dioxide (CO,) are used for the sterilization to
prevent the flammable and explosive features
of ETO. It is suitable for the disinfection of
many medical materials and is preferred for
critica and semi-critical items such as hesat
and moisture sensitive plastic materias in
hospitals or healthcare facilities [50].

It may cause skin and eye irritation,
dizziness, nausea, headache, blisters,
vomiting, coughing and difficulties of
respiratory. Serious health problems such as
spontaneous abortion, genetic defects, nerve
damage, peripheral paraysis, muscle
weakness, and memory damage occurs with
exposure ETO [17].

Miscellaneous Disinfectant

Many compounds can be effective in
disinfection as antimicrobial activity. Some
metals, ultraviolet (UV) irradiation and
pasteurization can be used as miscellaneous
type disinfectants.

Metals, which have a perfect effect on
several microorganisms, are suitable for some
disinfection applications [51]. Metas such as
silver (Ag), iron (Fe), and copper (Cu) could
be used for water disinfection or reusable
medica devices [52]. Silver is used to treat
conjunctivitis of the newborn. Bacteria on
stainless steel surfaces can be inactivated by
using silver and zinc ions. Copper-silver
ionization can be used as disinfections
application. Organic mercurial or preservative

disinfectant type meta derivatives are
commonly used in pharmaceuticals and
cosmetics.

The use of UV radiation is a good
disinfection application against many bacteria.
On the UV irradiation a 240-280 nm
bactericida effect is maximum level. Mercury

vapor is effective on destroying maximum
microbes. UV radiation which kills bacteria
and viruses not bacteria spores and decreases
postoperative infection in the “refined clean”
surgica procedures, is used in drinking water
disinfection, titanium implants and contact
lenses [53, 54].

Pasteurization that is the hot water
disinfection at about 70 °C, is an alternative
application without using any chemicals. This
is used for respiratory therapy and anaesthesia
equipment. All pathogenic microorganisms
are destroyed by pasteurization that are not
effective on pathogenic spores [55, 56].

Disinfectant’s Veruse; Pandemic COVID-19

Low, intermediate, and high-level
disinfectants are toxic due to their high
chemica contents. Great emphasis has been
stated on high-level disinfections over the past
few years; however, low and intermediate-
level disinfectants are enough to prevent
infections in many applications of healthcare
facilities. Since, overuse of many common
chemicals as disinfectants can cause serious
health problems such as skin, eye, and
respiratory system irritations, as well as
hormone imbalance, immune system effects,
asthma, and potentially, reduced fertility. This
problem has been a concern even before
COVID-19, especidly for the hedth care
professionals. Most of the hospital-associated
infections have been reported about catheters,
ventilators, antibiotic therapy, inadequate hand
hygiene and length of hospita stay [57].

According to the documented reports,
the rate of elevated asthma and chronic
obstructive pulmonary disease rates in the
hedlth care industry is higher than other
industries. There are over 40 documented
articles which show a positive correlation
among cleaning products, specifically
disinfectants used in hospitas cause problems
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for example asthma [58]. During the initial
phase of the COVID-19 pandemic, most of the
governments recommended the use of
disinfectants not only on hands but the
frequently touched surfaces and it subject led
to a sharp increase in the disinfectant product
purchases around the world. In accordance
with a survey, after the pandemic, 45% of the
US nationals spend more money to buy
disinfectants and according to a Washington
Post report, 39% of the US adults used these
disinfectants in arisky way [59]. Chang et al.,
reported that in the US an increase of 20% in
Poison center calls was reported in 2020
relative to the same period in 2019. There
were 45, 500 reports of cleaners and
disinfectants from January to March and this
statistic is much higher than the same months
in 2018 and 2019 [60].

The adverse effects of overuse of
disinfectants on the consumers were reported
in September 2020 by Ghaffari and et al.,
considering important parameters  such
as age, gender, education level and utilization
[61]. The additional report related to the
effects of disinfectant overuse on wildlife was
offered by Nabi et. al. According to the
authors' the pandemic trucks and drones in

Table 2. Spectrum activities of these chemical disinfectants.

most parts of the world have been deployed to
spray chemical disinfectants in urban areas
[62]. Sprayed disinfectants can affect
biodiversity due to contamination of the air,
soil, and water.

The redlity is that an ideal disinfectant
is not yet available. Scientific guidelines are
available for use of disinfectants in hospitals,
but there are no guidelines available for large-
scale application of disinfectants therefore,
disinfectants used in the urban environment
should be selected in a way to avoid
environmental pollution as well as harm to
biodiversity. Users should be aware that all
approved disinfectants are not safe for having
a healthy life and should be careful about
choosing an appropriate disinfectant. It is
suggested for users to access the Materid
Safety Data Sheet (MSDS) on chemica
disinfectants  to minimize potential
exposure, especially while selecting high-level
groups.

It is very important to develop not only
scientific guidelines for use of disinfectants on
large scale but also to develop low-risk
effective disinfectants [63-65].
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Conclusion

We investigate the chemical structures
and usage areas of some common
disinfectants that are explained in nine
subtitles, in this review.

Chlorine-based disinfectants as eco-
friendly and cheap chemicals are suitable to
use for surface disinfection because of their
high-level disinfection properties against al
kinds of microorganisms, whereas ClO, and
Os; which are dternative oxidant-based
disinfectants are not suitable for use because
they require professiona use.

lodine-based disinfectants are eco-
friendly and low-cost organic compounds.
They are not suitable for surface disinfection
while comparing with chlorine-based ones and
are widely used for medica equipment
cleanings, surgery applications and mucous
membrane infections owing to their low-level
disinfection features.

Alcohol-based disinfectants which are
non-toxic and eco-friendly chemicals are
suitable to wuse for many hedthcare
applications. These disinfectant groups are not
preferred to clean the surfaces such as floor,
furniture and sink where there is application of
the appropriate proportions of double or triple
alcohols mixtures. Generally, they are used for
hand and body disinfections with a single
form of acohols such as EA and IPA because
of intermediate- and low-level disinfectant
properties.

Phenol- and aldehyde-based
disinfectants which have toxic effects are
widely used in cosmetics, hospitals, operations
of surgeries and denta, ord and
dermatological solutions, and antimicrobial
soaps owing to their intermediate- and high-
level effects against the microorganisms.

Quaternary ammonium-based
disinfectants are widely used in hygienic and
wet towels while their salt forms are preferred
disinfectant reagents in cosmetics and
pharmacy owing to their intermediate- and
low-level disinfectant properties. They are
very effective in cleaning hard surfaces and
simple equipment in hospitals and using for
hand and body disinfection applications. Their
small combinations with alcohol can be used
for excellent surgical skin disinfection.

Organic disinfectant PAA is used for
medical, surgeries, and dentist devices while
inorganic disinfectant H,O, is preferred to use
for surface cleaning, some simple equipment
in hospitals, and in the cosmetic industry.
Both are high-level disinfectants. Compared to
ClO, and GA, PAA can be used safely for
medical, surgical, and dental equipment
disinfectants in different concentration ranges.
It is suitable disinfectant for food industry and
cleaning of wastewater.

ETO is preferred to use for critical
equipments such as heat and moisture
senditive plastics in hospital as well as
protection of stored and agricultural food from
insects in the industrial applications. It is not
more toxic than the other chemicals but costs
alot. Various metals such as Ag, Fe, Cu, even
sometimes Hg in the other disinfectant group
as miscellaneous are used for cleaning
reusable equipments in hospitals, pharmacy
and wastewater. Light radiation, especialy
UV radiation is a good disinfection method
used in the surgical practice of doctors and
dentists, as well as in disinfection of drinking
water. Metals and their vapors, UV radiation
are high-cost disinfection applications
compared with pasteurization that is not
expensive and requires only hot water without
any chemicas and is applied easly
everywhere.
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In summary, cleaning and disinfection
should be fully effective, and their maximum
contamination limit must be appropriated and
regulated. Many disinfectants can be used
unaccompani ed and/or in different
combinations. Sometimes, the use of
disinfectants may be mandatory in our life to
prevent our health problems even if most of
them are chemicals. In fact, how chemicals
protect our health is a big issue of conflict.
The chemical which is used for disinfection
will not be harmful if it is selected correctly
and used in appropriate doses. Thus,
disinfectants must be used in correct and
appropriate concentrations and users should
follow their use instructions. The degree of
disinfection to affect the microorganism, its
mechanism of action, usage areas and
preparation should be well evaluated in terms
of environment and human health.

To protect our health, these chemicals,
which are known to have extremely harmful
side effects, should be correctly evaluated
with their beneficial and harm relationships.
They should never be used instead of each
other, otherwise many health problems and
financial losses may be encountered.

The best way to destroy every virus or
microbe which causes an epidemic is washing
hands with soap. It's very obligatory to follow
the same hygiene rules followed in
coronavirus process, which is today's
epidemic. Disinfection applications should be
done properly, and interpersona distance
should be maintained against all virus dangers
until adrug or vaccineis available to al.
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