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Drug

A Drug is a chemical, normally of low molecular mass, which when absorbed into
body of a living organism interacts with macromolecular targets and produces a
biological response.

When the biological response of a drug is healing and beneficial, it is called a
medicine and is used in diagnosis, prevention and treatment of diseases.

Medicine or Pharmaceutical Drug

A chemical substance used in the treatment, cure, prevention, or diagnosis of
disease or used to otherwise enhance physical and/or mental well being is called a
medicine or apharmaceutical drug.
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Chemotherapy

The treatment of diseases bu destroying the invading organism without damaging
the cells of the host by the use of chemicals is known as chemotherapy.

Every drug has a chemical name, a generic name and a trade name.

Chemical Name

The Chemical name of a drug is that systematic name for it from which a chemist
should be able to write its complete structure.

Generic Name

The generic name of a drug is that name which is the generally accepted
substitute for its actual chemical name.

Trade Name or Brand Name

The trade name of a drug is the manufacturers name for it in the medicinal
market.
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1.Paracetamol

N-(4-hydroxyphenyl)ethanamide [or N-(4-hydroxyphenyl)acetamide], also
commonly called 4-acetamidophenol, is a drug widely used for relieving
fever(Antipyretic)and also for relieving pain(analgesic).

The above names are chemical name where as generic name is
‘Paracetamol’or ‘Acetaminophen’.

Different manufacturers sell it under different trade names like Crocin,
Calpol, Metacin, Dolo, etc

Figure: Paracetamol
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2.Aspirin

2-acetoxybenzoic acid, commonly known as acetyl salicylic acid is a drug
widely ussed to prevent platelet coagulation as a antipyretic and as a
analgesin.

‘ 2-acetoxybenzoic acid’ or ‘acetyl salicylic acid’ is a chemical name.

Its generic name is ‘Aspirin’.

It is sold in india under the trade names, Aspin, Alpyriin, ASA, aspidot, etc.

Figure: Aspirin
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Prodrugs

Prodrugs

A prodrug is a pharmacologically inactive (or less active) derivative of an active
drug species that is specifically designed to undergo transformation within the
body by chemical or enzymatic means to release the active species.

The advantages of prodrug concept are:

To over come problems such as

poor adsorption.
sensitivity.
poor membrane permeability.
bad taste.
short duration of action.
toxicity of the parent drugs.

Several prodrugs have also been developed to besite specific so that the
active drugs are released only after reaching the targets of their action.
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Prodrugs

Salicylic acid

Salicylic acid is the one of the best oldest analgesic. But its use can cause
gastric irritation and bleeding due to the free phenolic group.

By masking the phenolic group as an ester group through acetylation, the
prodrug ‘aspirin’ can be formed.

Hence absorption is improved, stomach irritation is reduced.

It is because aspirin is mainly converted into salicylic acid by esterases after
absorption from gastrointestinal tract.
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Prodrugs

The prodrug ‘Prontosil’ is a drug inactive in vitro but in vivo, it is active and
has antibacterial properties sinceit is converted to the active species
‘sulphanilamide’ by the enzyme azoreductase.
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Antipyretics

Antipyretics

Antipyretics are drugs that reduce body temperature.

When taken they induce perspiration, the evaporation of which reduces body
temperature.

Figure: Phenacetin

Examples are :

Aspirin

Paracetamol

Phenacetin

Ibuprofen

Naproxen
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Analgesics

Analgesics

Analgesics are drugs that relieve pain.

They are classified into two

1. Non-narcotic analgesics

These are analgesics that neither produce sleep or unconsciousness nor addiction
in any person using them.

Aspirin, Paracetamol and other nonsteroidal anti inflammatory drugs like
ibuprofen, etoricoxib, diclofenac, aceclofenac and naproxen belong to the class of
non-narcotic analgesics.
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Analgesics

2. Narcotic analgesics

These are analgesics that are potentially addictive(habit forming) which when
administered in medical doses, relieve pain and produce sleep. The main purposes
are relief from post-operative pain, cardiac pain, terminal cancer pain.

Examples

Morphine, codeine,heroin, meperidine, methadone, pethadine, etc.

In higher doses, these analgesics produce unconsciousness; in much higher doses
these produce stupor, coma, seizures and ultimately death.
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administered in medical doses, relieve pain and produce sleep. The main purposes
are relief from post-operative pain, cardiac pain, terminal cancer pain.

Examples

Morphine, codeine,heroin, meperidine, methadone, pethadine, etc.

In higher doses, these analgesics produce unconsciousness; in much higher doses
these produce stupor, coma, seizures and ultimately death.
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Antibiotics

Antibiotics

An antibiotic is defined as drug derived from certain micro-organism (fungi,
bacteria, and moulds), or produced wholly or partly by chemical synthesis which in
low concentrations inhibit the growth or destroy disease causing micro-organisms
by intervening in their metabolic processes.

Examples

Penicillin, Ampicillin, amoxycillin, chloramphenicol, azithromyzin, erythromycin,
roxithromycin, tetracycline, ciprofloxacin, ofloxacin, vancomycin, streptomycin,
neomycin, tobramycin, etc.
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Antacids

The walls of human stomach contain thousands of cells that secrete HCl; the
main purpose is to kill microorganisms and to aid digestion.

If the level of acid in gastric juice is excessive, causes discomfort, causing a
situation known as hyperacidity, which leads to ulcers in stomach.

Antacids

Antacids are drugs, that provide relief from the ailment symptoms of hyper acidity.

The main ingredient of them are Sodium Hydrogen Carbonate, calcium carbonate,
aluminium hydroxide, magnesium hydroxide, etc.
Examples are Acigon, riflux, Gelusil, Diovol, Digene, Ulgel, etc.; But they cannot
treat the root cause.
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Antacids

Nowadays several antacids that can prevent the root cause of hyperacidity is
availabe. Examples are:

1 Cimetidine(Tradenames:Tagamed, Ulciban, Cimetin, etc,)

2 Ranitidine,(Trade names: Zinetac, Rantac, Ranitin, etc.).

3 Omeperazole.(Trade names: Ocid, Omez, Lomac, etc.)

4 Esomeperazole (Trade names: Izra, Esoz, Nexpro, etc.)

5 Rabeprazole(Trade names: Paricit, Rabicip, Rabiloc, Rabium, etc.) etc.
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Antihistamins

Histamine is a neurotransmitter that accounts for most of the symptoms of
allergic cold, hay fever, allergic bronchial asthma, and other allergies. Under such
conditions it becomes necessary to block the effects of histamine.

Antihistamines

Antihistamines are the drugs which are used to control the allergy effects
produced by histamine.

Examples are:

Pheniramine (Trade names : Avil, Phenal, etc.)

Chloropheniramine (Trade names : Cofton, Cadistin, Piriton, etc.)

Dexchloropheniramine (Trade names : Dexamine, Polaramine,etc.)

Brompheniramine (Trade names : Bromfed, Dimetapp)

Cetirizine (Trade names : Cetzine, Zyncet, Alerid, etc.)

Levocetirizine (Trade names : Allrite, Levocet, etc.)

Rijoy Kodiyan Jacob Chemistry In Every Day Life:Part-I April 16, 2020 14 / 80



R
IJ

O
Y

K
.

J.

R
IJ

O
Y

K
.

J.

Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Antihistamins

Histamine is a neurotransmitter that accounts for most of the symptoms of
allergic cold, hay fever, allergic bronchial asthma, and other allergies. Under such
conditions it becomes necessary to block the effects of histamine.

Antihistamines

Antihistamines are the drugs which are used to control the allergy effects
produced by histamine.

Examples are:

Pheniramine (Trade names : Avil, Phenal, etc.)

Chloropheniramine (Trade names : Cofton, Cadistin, Piriton, etc.)

Dexchloropheniramine (Trade names : Dexamine, Polaramine,etc.)

Brompheniramine (Trade names : Bromfed, Dimetapp)

Cetirizine (Trade names : Cetzine, Zyncet, Alerid, etc.)

Levocetirizine (Trade names : Allrite, Levocet, etc.)

Rijoy Kodiyan Jacob Chemistry In Every Day Life:Part-I April 16, 2020 14 / 80



R
IJ

O
Y

K
.

J.

R
IJ

O
Y

K
.

J.

Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Antihistamins

Histamine is a neurotransmitter that accounts for most of the symptoms of
allergic cold, hay fever, allergic bronchial asthma, and other allergies. Under such
conditions it becomes necessary to block the effects of histamine.

Antihistamines

Antihistamines are the drugs which are used to control the allergy effects
produced by histamine.

Examples are:

Pheniramine (Trade names : Avil, Phenal, etc.)

Chloropheniramine (Trade names : Cofton, Cadistin, Piriton, etc.)

Dexchloropheniramine (Trade names : Dexamine, Polaramine,etc.)

Brompheniramine (Trade names : Bromfed, Dimetapp)

Cetirizine (Trade names : Cetzine, Zyncet, Alerid, etc.)

Levocetirizine (Trade names : Allrite, Levocet, etc.)

Rijoy Kodiyan Jacob Chemistry In Every Day Life:Part-I April 16, 2020 14 / 80



R
IJ

O
Y

K
.

J.

R
IJ

O
Y

K
.

J.

Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Antihistamins

Histamine is a neurotransmitter that accounts for most of the symptoms of
allergic cold, hay fever, allergic bronchial asthma, and other allergies. Under such
conditions it becomes necessary to block the effects of histamine.

Antihistamines

Antihistamines are the drugs which are used to control the allergy effects
produced by histamine.

Examples are:

Pheniramine (Trade names : Avil, Phenal, etc.)

Chloropheniramine (Trade names : Cofton, Cadistin, Piriton, etc.)

Dexchloropheniramine (Trade names : Dexamine, Polaramine,etc.)

Brompheniramine (Trade names : Bromfed, Dimetapp)

Cetirizine (Trade names : Cetzine, Zyncet, Alerid, etc.)

Levocetirizine (Trade names : Allrite, Levocet, etc.)

Rijoy Kodiyan Jacob Chemistry In Every Day Life:Part-I April 16, 2020 14 / 80



R
IJ

O
Y

K
.

J.

R
IJ

O
Y

K
.

J.

Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Antihistamins

Histamine is a neurotransmitter that accounts for most of the symptoms of
allergic cold, hay fever, allergic bronchial asthma, and other allergies. Under such
conditions it becomes necessary to block the effects of histamine.

Antihistamines

Antihistamines are the drugs which are used to control the allergy effects
produced by histamine.

Examples are:

Pheniramine (Trade names : Avil, Phenal, etc.)

Chloropheniramine (Trade names : Cofton, Cadistin, Piriton, etc.)

Dexchloropheniramine (Trade names : Dexamine, Polaramine,etc.)

Brompheniramine (Trade names : Bromfed, Dimetapp)

Cetirizine (Trade names : Cetzine, Zyncet, Alerid, etc.)

Levocetirizine (Trade names : Allrite, Levocet, etc.)

Rijoy Kodiyan Jacob Chemistry In Every Day Life:Part-I April 16, 2020 14 / 80



R
IJ

O
Y

K
.

J.

R
IJ

O
Y

K
.

J.

Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Antihistamins

Histamine is a neurotransmitter that accounts for most of the symptoms of
allergic cold, hay fever, allergic bronchial asthma, and other allergies. Under such
conditions it becomes necessary to block the effects of histamine.

Antihistamines

Antihistamines are the drugs which are used to control the allergy effects
produced by histamine.

Examples are:

Pheniramine (Trade names : Avil, Phenal, etc.)

Chloropheniramine (Trade names : Cofton, Cadistin, Piriton, etc.)

Dexchloropheniramine (Trade names : Dexamine, Polaramine,etc.)

Brompheniramine (Trade names : Bromfed, Dimetapp)

Cetirizine (Trade names : Cetzine, Zyncet, Alerid, etc.)

Levocetirizine (Trade names : Allrite, Levocet, etc.)

Rijoy Kodiyan Jacob Chemistry In Every Day Life:Part-I April 16, 2020 14 / 80



R
IJ

O
Y

K
.

J.

R
IJ

O
Y

K
.

J.

Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Antihistamins

Histamine is a neurotransmitter that accounts for most of the symptoms of
allergic cold, hay fever, allergic bronchial asthma, and other allergies. Under such
conditions it becomes necessary to block the effects of histamine.

Antihistamines

Antihistamines are the drugs which are used to control the allergy effects
produced by histamine.

Examples are:

Pheniramine (Trade names : Avil, Phenal, etc.)

Chloropheniramine (Trade names : Cofton, Cadistin, Piriton, etc.)

Dexchloropheniramine (Trade names : Dexamine, Polaramine,etc.)

Brompheniramine (Trade names : Bromfed, Dimetapp)

Cetirizine (Trade names : Cetzine, Zyncet, Alerid, etc.)

Levocetirizine (Trade names : Allrite, Levocet, etc.)

Rijoy Kodiyan Jacob Chemistry In Every Day Life:Part-I April 16, 2020 14 / 80



R
IJ

O
Y

K
.

J.

R
IJ

O
Y

K
.

J.

Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Antihistamins

Histamine is a neurotransmitter that accounts for most of the symptoms of
allergic cold, hay fever, allergic bronchial asthma, and other allergies. Under such
conditions it becomes necessary to block the effects of histamine.

Antihistamines

Antihistamines are the drugs which are used to control the allergy effects
produced by histamine.

Examples are:

Pheniramine (Trade names : Avil, Phenal, etc.)

Chloropheniramine (Trade names : Cofton, Cadistin, Piriton, etc.)

Dexchloropheniramine (Trade names : Dexamine, Polaramine,etc.)

Brompheniramine (Trade names : Bromfed, Dimetapp)

Cetirizine (Trade names : Cetzine, Zyncet, Alerid, etc.)

Levocetirizine (Trade names : Allrite, Levocet, etc.)

Rijoy Kodiyan Jacob Chemistry In Every Day Life:Part-I April 16, 2020 14 / 80



R
IJ

O
Y

K
.

J.

R
IJ

O
Y

K
.

J.

Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Tranquilizers

Tranquilizers

They are class of drugs used for the treatment of stress, tension, agitation, and
mild or even severe mental diseases.

They act on the centres of central nervous system and provide the feeling of well
being.

There are two types of tranquilizers.

Major.

Minor.
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Tranquilizers

Major Tranquilizers

They are also known as antipsychotic agents, used to treat major states of mental
disturbances, such as schizophrenics and other psychotic patients.

These drugs alleviate delusions, hallucinations, and disordered thinking in such
patients. They are thought to work by blocking the neurotransmitter dopamine in
the brain.

Examples are:

Chlorpromazine(Trade Names: Cain, Clozine, Emetil, Megatil)

Clozapine(Trade names: Clomac, Chrozap, Clopin, Lozapin)

Haloperidol(Trade names : Haldol, Halopidol,Halidol, Depidol)

Penfluridol(Trade names: Flump, Semap)
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Tranquilizers

Minor Tranquilizers

They are also known as antianxiety agents or anxiolytics. They used to treat
rather milder states of anxiety,tension, strain and worry in healthy individuals with
less serious mental disorders.

The mechanism of action being enhancing the actionof neurotransmitter
γ-aminobutyric aid thatinhibit s anxiety by reducing certain nerve impulse
transmissions within the brain.

Examples are:

Benzodiazepines

Diazepam (Trade name: Valium, Calmpose, Anxol, Dizep)

Lorazepam (Trade names : Lorazem, Loraz, Ativan,Calmese)

Chlordiazepoxide (Trade Names : Librium, Equilibrium, Sparsil)

Alprazolam (Trade names: Xanax, alpan, Alprax, Restyl, Trika).
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Examples are:

Benzodiazepines

Diazepam (Trade name: Valium, Calmpose, Anxol, Dizep)

Lorazepam (Trade names : Lorazem, Loraz, Ativan,Calmese)

Chlordiazepoxide (Trade Names : Librium, Equilibrium, Sparsil)

Alprazolam (Trade names: Xanax, alpan, Alprax, Restyl, Trika).
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Dyes

Dyes are coloured organic compounds having the property of firmly imparting
colour to other substances such as textile fibres, wool, silk, leather, paper, inks,
toys, hair, foodstuff, etc.

Examples

Malachite green, Orange-I, Orange-II, martius yellow, congo red, para red, etc,

Requirements of a Dye

It must have a suitable colour.

It must be capable of fitting itself with the material being dyed.

It must be fasting towards light,heat, washing and dry cleaning.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Witt’s Theory

In a dye, there must be two components, namely chromophore and
auxochrome.

Chromophore is a group that produces colour. In a dye there must be atleast
one chromophore and dye containing atleast one chromphore is known as
chromogen.

Chromophoric Groups
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Witt’s Theory

The greater the number of chromophoric groups in a chromogen, the greater
the intencity of its colour. The colour intencity also increases with increase in
the extent of conjugation. For e.g. Ethene (CH2=CH2) is colourless, but the
compound CH3-(CH2=CH2)6-CH3 is yellow in colour,
nitrobenzene,(C6H5-NO2) is pale yellow and azobenzene (C6H5-N=N-C6H5)
is orange red.

An auxochrome is a group which is not a chromophore, is able to intensify
the colour of a compound when present together with a chromophore.
Certain auxochromes with their colour intensifying effect are as follows:

-OR < -X < -OH < -NH2 < -NHR < -NR2
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Witt’s Theory

The auxochrome is essential for a chromogen to function as a dye. e.g. The
chromogen azobenzene (C6H5-N=N-C6H5) is orange red in colour but it is
not dye.

On the other hand , the compound p-hydroxyazobenzene is a bright red dye.
Here, hydroxy froup is auxochrome and azo group is the chromophore.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

VBT

Valence Bond Theory

Chromophore :- Excitation of π electrons from lower levels to higher levels
with absorption of visible light.

Auxochrome :- If there are groups containing lone pairs in suitable position to
conjugate with π electron system of chromogens absorption shifts to higher
wavelength region which is called bathochromic shift or red shift.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Structure and Applications of Dyes

Martius Yellow

It belongs to nitro dye.

It is 2,4-dinitro-1-naphthol.

It is a direct dye; a dye which can be directly
applied to the fabric directly from aqeous
solution.

Uses:

Martius yellow is used to dye silk and wool.

It can also be used to dye the synthetic fibres nylons.

It is used as a biological stain in microscopy(e.g to stain erythrocytes yellow).

It is used as a chemical indicator (for determination of carbonyl compounds)
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Structure and Applications of Dyes

Indigo

It belongs to indigoid dye.

Chemical name is
2-(3-oxo-2,3-dihydro-1H-indol-2-yliden)-2,3-
dihydro-1H-indol-3-one.

It belongs to a Vat dye. It is first reduced to
colourless leuco compound in large vats, then
applied to the fabric and then finally oxidised
to the original dye by air and sunlight.

Applications:

Itis used to dye cotton mainly for the production of blue denim jeans.

It can also be used to dye the wool and silk.

It is used manufacture indigo carmine, a food colourant.
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to the original dye by air and sunlight.

Applications:

Itis used to dye cotton mainly for the production of blue denim jeans.

It can also be used to dye the wool and silk.

It is used manufacture indigo carmine, a food colourant.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Structure and Applications of Dyes

Alizarin (Alizarin Red)

It belongs to anthraquinone dye.

Alizarin is 1,2-dihydroxyanthraquinone.

It is a mordant dye; a dye which cannot be directly
applied to the fabric but requires a mordant to act as a
binding agent between fabric and dye.

Uses:

It is used to dye cotton and wool; the colour depends on the metal ion(Al3+ -
a red colour, Fe3+ - blackish violet colour, Cr3+ - brownish violet).

It is used as biological stain in medical studies for identifying ionic calcium
and calcium present in bones.

It is used in Geology for identifying calcium containing minerals.

It is used in making printing inks and red pigments in paintings.

It is used as spot test reagent in chemical analysis.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Detergents
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Detergents

Detergents are substances which remove dirt by virtue of their cleansing action in
water.

The most familiar classes of detergents are of two category :

1 Soaps and

2 Detergents.

They are also known as Surfactants.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Surfactants

Definition

Surfactants or Surface active substances which cause a marked reduction in the
inter facial tension between water and a phase immiscible with it (like air, oil or a
solid ) by forming an oriented inter facial mono layer.

The structure of a surfactant consists of a hydrophilic part(water soluble) and a
hydrophobic (water repelling) part. In an inter facial mono layer formed by a
surfactant, its hydrophilic part points towards water while hydrophobic part points
away from water.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Interfacial Monolayer
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Soaps

What are Soaps?

Soaps are sodium or potassium salts of long chain fatty acids like (or their
mixtures) like palmitic acid (C15H31-COOH), stearic acid (C17H35-COOH),Oleic
acid (C17H33-COOH) etc.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Soaps

Saponification - Manufacturing of Soap

Fats and Oils

Fats and Oils are esters of fatty acids like palmitic acid (C15H31-COOH), stearic
acid (C17H35-COOH), etc. and glycerol. They are known as triglycerides. Oils are
liquids at 200C, where as fats are solids at 200C.

Simple lipids consist of esters of fatty acids with glycerol. Fats and oils are
triglycerides.
The following is a Tripalmitin.

CH O CO C15H31

CH2 O CO C15H31

CH2 O CO C15H31
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Soaps

Mixed lipids consist of esters of different fatty acids with glycerol. Fats and oils
are triglycerides.

CH O CO C15H31

CH2 O CO C17H35

CH2 O CO C17H33
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Soaps

Saponification - Contd...

Triglycerides present in an oil or fat undergoes hydrolysis by NaOH solution to
yield sodium salt of fatty acids (soap) and glycerol.

CH O CO C15H31

CH2 O CO C15H31

CH2 O CO C15H31

+ 3 NaOH −→ CH OH

CH2 OH

CH2 OH

+ C15H31-COONa
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Soaps

Saponification - Contd....

Soap (which remains in the colloidal state in the solution) is ’salted out’ from the
solution (’lye’) by adding sodium chloride. The solution left after removing the
soap (’spent lye’) contains glycerol, which can be recovered by fractional
distillation.

The fat or oil may be of animal or vegetable origin. Hydrolysis of oils and fats
with NaOH solution gives sodium soap(sodium salts of fatty acids i.e sodium
stearate, sodium palmitate, etc) where as hydrolysis with potassium gives
potassium soaps(potassium salts of fatty acids, i.e. potassium stearate, potassium
palmitate etc.).
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Soaps

Types of Soaps

Soaps are divided into two :

Hard soaps :- sodium soaps obtained by saponification of fats and oils by
caustic soda are generally known as hard soaps.

Soft soaps :- Potassium soaps obtained by the saponification of fats and oils
by caustic potash are generally known as soft soaps.

Potassium soaps generally have lower melting points and highest solubility than
sodium soaps. Several of the potassium soaps are liquids rather than solid at
room temperature.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Soaps

Laundry Soaps

Laundry soaps are generally prepared from hard sodium soaps by adding several
suitable additives and fillers to bring scrubbing and lathering characteristics

Toilet Soaps

Toilet soaps are prepared from better grades of fats and oils and without excess
alkali. Suitable additives are added to provide attractive colour, fragrance and
other functions

Soft potassium soaps are used to make more expensive shaving soaps shaving
creams, liquid soaps, shampoos, high grade toilet soaps.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Soaps

Detergents

Even though soaps are also included in the category of detergents, the term
usually applied to synthetic products.
Synthetic detergents are surfactants having hydrophilic portion on one end and
hydrophobic part on the other end, which are derived from organic molecules,
designed to have all the cleansing properties(or even better) of soaps, which are
effective even in hard water.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Classification

Types of Detergents.

Synthetic detergents are divided into three

Anionic

Cationic

Non-ionic
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Classification

Types of Detergents.

Anionic Detergents

Anionic detergents are those which ionise in water to yield surface active anions.
Long chain alkyl sulphates and alkyl benzene sulphonates belong to this class.
e.g..
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Classification

Classification- Contd...

Cationic Detergents

Cationic detergents are those which ionise in water to yield surface active cations.
Quarternary ammonium salts, alkyl pyridynium halide, etc. are examples.

Example

C16H33 N+Cl− CH3

CH3

CH3

Cetyl trimethyl ammonium chloride
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Classification

Example 2

Figure: Cetyl Pyridinium Chloride
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Classification

Classification- Contd...

Non-ionic Detergents

Those which bear a polar, but not an ionic grouping attached to a large non polar
organic grouping. e.g Pentacrythritol monostearate.

Example

C17H35 C

O

O CH2 C

CH2 OH

CH2 OH

CH2 OH

Pentacrythritol monostearate
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Classification

Advantages of Soaps

1 Since soaps are made from natural oils and fats, they are biodegradable.

2 Being the products of hydrolysis of naturally occurring triglycerides they are
relatively non toxic upon ingestion.

3 Soaps are from renewable resources; so their production does not contribute
towards non renewable material of the Earth getting exhausted.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Classification

Disadvantages

1 Soaps does not function well in hard water and do not form much lather.
This undesirable property of soaps is because of their tendency to form
precipitates (hard water scum) with the Ca2+ and Mg2+ ions found in hard
water.
The formation of calcium and magnesium salts with soap is in this way.

2 C17-H35-COONa + Ca2+ −→ [C17-H35-COO]2Ca + 2 Na+

2 C17-H35-COOK + Mg2+ −→ [C17-H35-COO]2Mg + 2 K+

These insoluble soaps do not possess the property of lathering and appear as
a scum that sticks as a gummy mass to laundry and bathtubs as well as skin
and hair, often containing trapped dirt which makes them useless as
cleansing agents.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Classification

Disadvantages - Contd....

2 The alkali content of bathing soaps is harmful to the skin and that in
washing soaps is harmful to the fabrics being washed.

3 Soaps cannot function well in acidic solutions. i.e. If the water used is
slightly acidic, soaps become less effective in their cleansing action. This is
because, in acid medium, the hydroxylate anions of the soap may get
protonated into the corresponding carboxylic acids with consequent loss of
cleansing property. Without the ionised carboxylic group under such a
condition, the fatty acid floats to the top as a greasy acid scum precipitate.

C17-H35-COOK + H+ −→ C17-H35-COOH + K+
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Advantages and Disadvantages of Detergents

Advantages of Detergents

1 Unlike soaps, synthetic detergents can be used not only in soft water but also
in hard water, because they do not form the hard water scum with Ca2+ and
Mg2+ salts. Hence cleansing action of detergents remain unaffected in hard
water.

2 Unlike good quality soaps, which can only be produced from expensive high
grade lipids, detergents can be produced from relatively cheaper
hydrocarbons of petroleum and coal tar.

3 Detergents generally are more soluble in water than soaps and also have a
stronger and cleansing action.

4 Unlike soaps (which can not be used in acidic solutions), detergents can be
used in acidic solutions without the loss of their cleaning action.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Advantages and Disadvantages of Detergents

Disadvantages of Detergents

1 Detergents are having large hydrocarbon chains and hence non
biodegradable. As effluents congaing such detergents reach water bodies,
they act as persistent pollutants. They degrade the quality of water as well
as cause foaming in the water body, thereby making it unfit for drinking and
destroy aquatic life.

2 Production of most of the detergents are from hydrocarbons of petroleum
and coal tar which are not renewable sources.

3 They tend to inhibit oxidation of organic substances present in waste waters
because they form a sort of envelope around them.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Tooth Paste
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Tooth Paste

Composition of Tooth Paste is as follows:

1.Water ( 20 to 40%)

Water is the solvent component.

2. Detergents (1 - 2%)

Main functions are :-

1 Clean the tooth surface and its vicinity.

2 Create form (to carry away the unwanted materials). and

3 Enable uniform distribution of toothpaste.

E.g. Sodium lauryl sulphate(SLS), Ammonium lauryl sulphate(ALS), etc.
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3 Enable uniform distribution of toothpaste.

E.g. Sodium lauryl sulphate(SLS), Ammonium lauryl sulphate(ALS), etc.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Components - Contd...

3. Abrasives ( 15 - 50%)

Main functions are :-

1 Hard substances that help to remove unwanted substances on the tooth
surface.

2 They act as polish to remove extrinsic stains from teeth by mild abrasion of
the enamel surface.

E.g. Hydrated silica (SiO2.nH2O), hydrated alumina (Al2O3.nH2O)

4. Humectants(10 - 30%)

The function is to retain moisture and prevent the toothpaste from hardening on
exposure to air. E.g. Glycerol, sorbitol, etc.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Components - Contd...

5. Binding Agents (1 - 5%)

For preventing the separation of solid and liquid ingredients during storage. e.g.
Sodium carboxymethylcellulose, xanthum gums,carrageenans(seaweed derived),
etc..

6. Additives (1 - 5%)

For making the mixture palatable and appeal to the senses of the user, several
additives like flavourings, sweeteners, thickeners, colouring agents are added to it.
E.g.peppermint, cinnamon, saccharin, wintergreen, menthol, etc.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

7. Fluoride

For preventing tooth decay and cavity formation fluoride ions in an optimum
amounts (0.2 - 1.2%)in the form of stannous fluoride, sodium fluoride,
sodiummonoflourophosphate is added. Fluoride limits and inhibits caries formation
and development and strengthens tooth surface against caries.

8. Preservatives

For the purpose of preventing bacterial growth on the organic binders and
humectants preservatives like alcohols, benzoates, formaldehyde, dichlorinated
phenols etc. are used.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Health Effects - Benefits

A tooth paste has various functions:

1 It maintains dental and oral health.

2 It forms an important part of any dental hygiene routine.

3 It cleans the tooth.

4 Protects them against tooth decay by preventing the formation of dental
plaque and tartar.

5 keeps them looking healthy and attractive.

6 It helps in keeping bad breath away.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Benefits of Fluoride

Presence of fluoride in toothpaste is responsible for significant reduction in dental
decay in the past decades.
According to national and international agencies, use of toothpaste containing
1000 - 1100 ppm of fluoride is a safe and effective way to reduce tooth decay in
adults.

Sodium Lauryl Sulphate(SLS) is a well known skin irritant and when used in
toothpastes causes oral ulcers in some people.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Cosmetics

Cosmetics are chemicals intended to be rubbed, poured, sprinkled, or sprayed on
or otherwise applied to the human body or any part of there of for cleansing,
beautifying and promoting attractiveness or altering the appearance.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Hair Dyes

Hair Dyes
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Hair Dyes

Hair Dyes

Hair dyes are hair colourants that add colour to the hair, which can be lighter or
darker depending upon the product used.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Hair Dyes

Composition of the Hair Dye

Most commercial hair dye products are complex, with several ingredients, and the
formulas differ considerably from manufacturer to manufacturer.
Further the types of ingredients vary depending upon the types of dyes (whether
temporary, semi permanent, demi permanent or permanent.),

For example, a typical permanent hair dye essentially include:

1 A primary dye intermediate.

2 A coupling reagent.

3 An oxidant.

4 An alkaliser.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Hair Dyes

Composition - Contd..

1. Primary Dye Intermediate

It is usually an aromatic para compound.

e.g. paraphenylenediamine(PPD,
benzene-1,4-diamine), or paratoluene diamine (PTD, toluene-2,5-diamine)

Figure: PPD Figure: PTD
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Hair Dyes

Composition - Contd..

2. Coupling Agent

Coupling agent or coupler defines the colour of the dye. e.g. resorcinol,or
2-methylresorcinol or 2,7-naphthalenediol or 1-naphthol.

Figure: resorcinol

Figure: 2-methyl
resorcinol
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Hair Dyes

Composition - Contd...

3. An Oxidant

Oxidant is usually hydrogen peroxide.

4. Alkaliser

Alkaliser is usually ammonia, which provides the required alkaline environment for
the reaction.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Hair Dyes

Chemistry of dyes

The chemistry involved in the action of such dye involves initial oxidation of the
1,4-diamine to a quinonediimine and then its reaction with the coupler in the
basic medium, followed by oxidation of the resulting compound to give the final
dye. e.g. The combination of PTD with the coupler resorcinol gives a greenish
brown dye.
A variety of other chemicals are also added to hair dyes to impart certain special
characteristics. e.g. iron oxides as pigments, sodium sulphite as antioxidant,
glycerol as vehicle etc.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Hair Dyes

Health affects

Some of the components of hair dyes have potential allergic and potential
carcinogenic characteristics.
Allergic reactions are seen in several users; but yet the carcinogenic effects are to
be proved. The major are:

The para dye components and sodium meta bisulphite of permanent hair
dyes can cause ”Allergic contact dermatitis” and also facial oedema” in
sensitive individuals.

Arylamine dye intermediates of oxidative hair dyes are known human
carcinogens.The carcinogenic potential of hair dye ingredients is indeed a
major concern.
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Talcum Powder

Talcum Powder
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Talcum Powder

Talcum Powder

Talcum powder is made from talc, a mineral, which is magnesium silicate
hydroxide (Mg3Si4O10(OH)2) or hydrated magnesium silicate (3MgO.4SiO2.H2O)
Talcum powders are of two category:

1 Body powders or talcs :- applied to skin to provide lubricity and to absorb
excessive moisture.

2 Face powder :- used to impart glossy appearance to the skin and to alleviate
excessive oiliness.
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1 Body powders or talcs :- applied to skin to provide lubricity and to absorb
excessive moisture.

2 Face powder :- used to impart glossy appearance to the skin and to alleviate
excessive oiliness.
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Talcum Powder

Composition

Most talcum powders, including medicated powders, depend on talc
(Mg3Si4O10(OH)2) to provide lubricity and a matte finish on the skin. The major
ingredient talc is blended with other ingredients like:

1 Fragrancing agents.

2 Antimicrobial agents.

3 Dyes.

4 Pigments.

For e.g. a typical baby powder may contain talc and a perfume having ingredients
such as coumarin, citronella oil, geraniol, limonene, linalool, benzyl benzoate,
benzyl alcohol, and benzyl salicylate.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Talcum Powder

Health Effects

In earlier days, asbestos present in talc caused some health problems since it is a
pulmonary irritant and carcinogen; nowadays it is made free from asbestos.
Some of the important health effects are given by:

1 Fine titanium dioxide powder used by cosmetic company’s as a whitening
agent, is suspected to be a carcinogen.

2 Talcum powder particles applied directly to genital area of women can cause
ovarian cancer.and uterus cancer.

3 Can cause allergy in some people who are sensitive towards talc and some
components of talcum powder.

Rijoy Kodiyan Jacob Chemistry In Every Day Life:Part-I April 16, 2020 67 / 80



R
IJ

O
Y

K
.

J.

R
IJ

O
Y

K
.

J.

Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Talcum Powder

Health Effects

In earlier days, asbestos present in talc caused some health problems since it is a
pulmonary irritant and carcinogen; nowadays it is made free from asbestos.
Some of the important health effects are given by:

1 Fine titanium dioxide powder used by cosmetic company’s as a whitening
agent, is suspected to be a carcinogen.

2 Talcum powder particles applied directly to genital area of women can cause
ovarian cancer.and uterus cancer.

3 Can cause allergy in some people who are sensitive towards talc and some
components of talcum powder.

Rijoy Kodiyan Jacob Chemistry In Every Day Life:Part-I April 16, 2020 67 / 80



R
IJ

O
Y

K
.

J.

R
IJ

O
Y

K
.

J.

Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Talcum Powder

Health Effects

In earlier days, asbestos present in talc caused some health problems since it is a
pulmonary irritant and carcinogen; nowadays it is made free from asbestos.
Some of the important health effects are given by:

1 Fine titanium dioxide powder used by cosmetic company’s as a whitening
agent, is suspected to be a carcinogen.

2 Talcum powder particles applied directly to genital area of women can cause
ovarian cancer.

and uterus cancer.

3 Can cause allergy in some people who are sensitive towards talc and some
components of talcum powder.

Rijoy Kodiyan Jacob Chemistry In Every Day Life:Part-I April 16, 2020 67 / 80



R
IJ

O
Y

K
.

J.

R
IJ

O
Y

K
.

J.

Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Talcum Powder

Health Effects

In earlier days, asbestos present in talc caused some health problems since it is a
pulmonary irritant and carcinogen; nowadays it is made free from asbestos.
Some of the important health effects are given by:

1 Fine titanium dioxide powder used by cosmetic company’s as a whitening
agent, is suspected to be a carcinogen.

2 Talcum powder particles applied directly to genital area of women can cause
ovarian cancer.and uterus cancer.

3 Can cause allergy in some people who are sensitive towards talc and some
components of talcum powder.

Rijoy Kodiyan Jacob Chemistry In Every Day Life:Part-I April 16, 2020 67 / 80



R
IJ

O
Y

K
.

J.

R
IJ

O
Y

K
.

J.

Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Perfumes

Perfumes

Rijoy Kodiyan Jacob Chemistry In Every Day Life:Part-I April 16, 2020 68 / 80



R
IJ

O
Y

K
.

J.

R
IJ

O
Y

K
.

J.

Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Perfumes

Perfumes

Perfumes are mixtures creates to generate fragrance to the body, foods, living
spaces, etc. and used in a wide variety of applications, including cosmetics,
personal grooming products, laundry products, house hold cleaning products, and
many others.

Composition

A perfume is a mixture of fragrant essential oils and/or synthetic aroma
compounds, fixatives, and solvents.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Perfumes

Composition - Contd...

Essential Oils

Widely used essential oils(plant extracts or terpenes) are orange, grapefruit,
eucalyptus, rosemary, mint, geranium, lavender. and damask rose. The
components of these include phenethyl alcohol(with floral fragrance),
limonene(with orange fragrance), geraniol(with rose/ flowery fragrance),
citronellal(with lemon fragrance), menthol(with menthol fragrance) etc..

Sybthetic Aroma Chemicals

Sybthetic aroma chemicals widely used in perfumes include benzyl acetate(with
floral /jasmine fragrance), amyl salicylate(with floral /jasmine fragrance), benzyl
salicylate(balsamic fragrance), ortho t-butylcyclohexyl acetate(with jasmine
fragrance), etc.
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Perfumes

Composition - contd..

Fixatives

Fixatives include natural ones like, benzoin, tolu balsam, musk, civet, etc., and
synthetic ones like diphenylmethane, dipropylene glycol, diethyl phthalate, etc.

Solvents

Typical solvents used are ethanol,ethanol-water mixture, isopropyl alcohol, etc.

Other additives

Several other additives are added by the manufacturer to increase the appeal of
their perfumes and the fragrance formulas are held as trade secrets.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Perfumes

Health effects

Health effects of perfumes are still uncertain because only a few manufacturers
reveal the exact composition of the perfumes as they are protected as trade
secrets The major health effects are:

1 There are a number of potential chemicals used in perfumes, which can cause
headaches, fatigue, dizziness, allergies and asthma.

2 Several of the components like methanol, toluene, formaldehyde, benzene,
etc. are hazardous chemicals out of which some are hazardous chemicals.

3 Use of perfumes cause release of volatile organic chemicals that contributes
to environmental pollution.

4 Components of perfumes may be absorbed in the fatty tissues of the body
and their removal is very difficult.
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Deodorants

Deodorants

What does it mean?

Deodorants are topically applied cosmetic products designed to reduce or mask
unpleasant body odours by deodorisation and/or by antibacterial action.

A deodorant reduces body odour by inhibiting or deactivating the bacteria that
metabolise the proteins and fatty acids present in sweat and are responsible for
producing bad odour.

They have the following characteristics:

1 They do not interfere with the perspiration process.

2 Do not have any therapeutic effects.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Deodorants

Composition

A deodorant product generally contains the following ingredients:

1 Fragrance :- It is a mixture of sweet smelling ’essential oils’ and / or
synthetic aroma compounds, designed to blend with the body odour and thus
act as a masking agent. It may additionally have antimicrobial benefits. The
exact formula is kept secret by the manufacturers.

2 Antibacterial agent :- It brings about a drastic reduction in the population of
odour causing bacteria. A popular antibacterial agent is triclosan which is a
broad spectrum antimicrobial agent against gram positive and gram negative
bacteria.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Deodorants

Composition - Contd...

3 Fixative :- It controls the volatilities of the components of the ’fragrance’ and
thereby ”fix” its smell. e.g. dipropylene glycol, diethyl phthalate which also
have solvent properties.

4 Moisturiser :- It absorbs extra water and maintains moisture in deodorisers. It
enhances the appearance of the skin by reducing flaking and restoring
suppleness. e.g. propylene glycol which has solvent properties.

5 Solvent :- A very popular solvent used in deodorant is ethanol which also
possess antimicrobial characteristics. Propylene glycol is also a common
solvent which can function as fixative.
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have solvent properties.

4 Moisturiser :- It absorbs extra water and maintains moisture in deodorisers. It
enhances the appearance of the skin by reducing flaking and restoring
suppleness. e.g. propylene glycol which has solvent properties.

5 Solvent :- A very popular solvent used in deodorant is ethanol which also
possess antimicrobial characteristics. Propylene glycol is also a common
solvent which can function as fixative.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Deodorants

Composition - Contd...

6 Preservatives :- They prevent the growth of the fungus, bacteria and other
microbes in the deodorant upon keeping. The most common used ones are
the esters of p-hydroxybenzoic acid (methyl, ethyl, propyl, butyl, isobutyl etc.
esters of parahydroxy benzoic acid)which are commonly known as parabens.

Several other components are added by the manufacturer depending upon
the form in which the product is marketed. The most common delivery
systems include aerosol sprays, roll-ones, solid sticks and gels. e.g. in aerosol
sprays, a blend of propane, butane and isobutane is used.
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Pharmaceuticals Dyes Cleansing Agents Tooth Paste and Cosmetics

Deodorants

Health Effects

Even though deodorants are considered as safe chemicals, as in the case of
perfumes, they raise following health concerns:

1 Some of the chemicals present in fragrance incorporated into deodorants
could trigger headaches, allergies, skin irritation and respiration problems in
some people.

2 Exposure to propylene glycol( a compound generally recognised as safe), can
cause skin irritation.

3 the parabens used in deodorants have cumulative effect in human tissues and
can cause adverse health effects after continuous usage for many years.
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