I CHEMISTRY IN EVERYDAY LIFE I

CHemicaLs in MEpicINES

e Drugs are the chemicals of low molecular masses
and interact with macromolecular targets to
produce biological response.

e The chemicals of therapeutic biological response
which are used in diagnosis, prevention and
treatment of diseases are known as medicines.

e Use of chemicals for therapeutic effect is known as
chemotherapy.

CrassiFication oF Druas

Drug action
e It is based on the action of a drug
on a particular biochemical process
e.g., antihistamines (inhibit action of
histamine), drugs related to gastro-
intestinal motility are grouped together.

o Therapeutic index (TT) : It is the ratio of maximum

tolerated dose, MTD (i.e. amount of drug necessary
to kill the microorganism) to maximum curative
dose, MCD (i.e. amount of drug required fo cure
the disease).]

_ Maximum tolerated dose (MTD)

Maximum curative dose (MCD)

TI

Higher the therapeutic index, safer the drug will be.

Pharmacological effect
®  Analgesics (pain killer)
e Antiseptics (kill or arrest the growth of
microorganisms)
e Antipyretics (reduce fever)

Drugs Molecular targets
onthe
basis of e [t is based on the interaction with

Chemical structure
e The drugs having similar chemical
structures may have similar
pharmacological activity.
® Sulphonamides (antibacterial properties)

®  Alcohols (hypnotic, analgesic)

Druc TarGeT INTERACTION

Enzymes as Drug Target

Catalytic action of enzymes : Proteins which perform
the role of biological catalysts in the body are called
enzymes. Enzymes perform two major functions in
their catalytic activity :

(i) To hold the substrate for a chemical reaction.

(ii) To provide functional groups that will attack the

substrate and carry out chemical reactions.

Drug-enzyme interaction : Drugs that can inhibit

the catalytic activity of the enzyme are called enzyme

inhibitors.

e The drugs that compete with the natural substrate
for their attachment on the active sites of enzymes

are called competitive inhibitors.

biomolecules such as carbohydrates,
lipids, proteins and nucleic acids which
are known as target molecules.

®  Drugs possessingsame common structural
features may have the same mechanism of
action on specified drug target molecules.

® Some drugs bind to a different site of enzyme other
than active site are called allosteric site which
changes the shape of active site.

Receptors as Drug Target

® Proteins which transmit communication to the
different parts of the body are called receptors.
Receptor proteins are embedded in the cell
membrane and receptor changes its shape to
accommodate a chemical messenger which brings
about transfer of message into the cell.

Drugs interact with receptors in two ways :

® Drugs bind to their receptor sites and inhibit its
natural function (antagonists). These are useful
when blocking of message is required.

e Some drugs mimic the natural messenger by
switching on the receptor (agonists). These are useful
when there is lack of natural chemical messenger.
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Tuerapeutic Action oF Dirrerent Guasses oF DruGs

Rt Antacids | L1 e e | Antihistamines (anti-allergic drugs)] --------------------------- :

EDrugswhich neutralise acidity 01’; ;Drugs which interfere with the natural action of histamine by competingg
iraise the pH of stomach to some  : with histamine for binding sites of receptor where histamine exerts its effect:
‘appropriate level. Baking soda,::e.g, diphenhydramine (Benadryl), pheniramine maleate (avil), chloropheni-:
‘metal hydroxides like Al(OH)_«,,; ‘ramine maleate (zeet). :

Mg(OH),, cimetidine, ranitidine, :

‘lansoprazole, omeprazole are few: e {Antifertility drugs ] ---------------------- :
‘examples of antacids, ... 5 These drugs are used to check pregnancy in women :
| e.g., mifepristone, silphium, etc. 5
Classes | R, L i
of Drugs |
D B [Neumlogically active drugs} ................. e { Antimicrobials Jl .......................... ‘

: Tranquilizers and analgesics are neurologically active :  Antimicrobials tend to prevent development or inhibit:
:drugs. These affect the message transfer mechanism  ithe pathogenic action of microbes such as bacteria’

i from nerve to receptor. : §(antibacterial drugs), fungi (antifungal agents), virus:
......................................................................... (sativiralagersyoeotierpurasites{antiparedlsdeg)
! :selectively. ;

reeseees [Tranquj]izers.] .......... * Mgg\‘ ........ : n -

It is a class of chemical::Drugs which relieve pain' |

icompounds used for the:: ‘by acting on the central ------------------------ | Antibiotics ... !
;j[regtment of Strfsfj)‘ mlld: inervous system. : These are the chemicals synthe.su.ed fromé
rand severe mental diseases. 40 T - rmcrobes. and have either cidal (killing) effect:
éThese are commonly calledg : or static (inhibitory) effect on microbes. :
: psychotherapeutic drugs_ These Pl e ;
iare the essential component: fsshaiane conis et [Antiseptics)i ------------------ .
EOf sleeping pills. Non narc0t1cs] . iThese prevent the growth of:
""""""" % Drugs which do not cause :microorganisms either by inhibiting:
-------- Nal'COthSJ'--'-'---. ‘addiction eg. asplrm,: ‘their reproduction or causing their:
They reduce anxiety e.g., :naproxen, etc. i ideath e.g, furacine, soframicine, dettol:
‘heroin, marijuana, etc. © | T i(a mixture of chloroxylenol and:
""""""""""""""""" [Mrc—otics] i terpineol), 0.2% solution of phenol.
R [ Sedatives __________ : . Tt i LI e P T L LR L O LI R LT TEPIETELPE

: ’ i (e—Their chronic use leads to: | ................. Disinfectants | ................

: They reduce the action of | :a ddiction e.¢.. morphine.: | \ J :

~ central nervous system: ‘codeine etcg ’ P i : These substances kill or stop the growth :

‘e.g., valium, barbiturates. : DS PP <.’ | 1of microorganisms but are harmful to:

---------------------------------- ‘living cells hence, they are used on non-:
:living objects like clothes, floors, utensils, :
Antidepressants |................. ; ietc. For example, phenol, bleaching:
: (mood boosters) 5 : powder, H,0,, etc. :
They induce the feeling of well being e g, '''''''''''''''''''''''''''''''''''''''

‘iproniazid, phenelzine, etc.

: Antibiotics which kill or inhibit a wide range of Gram-:
: positive and Gram-negative bacteria are said to be broad:
i spectrum antibiotics e.g., ampicillin, amoxycillin, ofloxacin:
: Barbiturates such as seconal, luminal, veronal.: etc,

 Antibiotics which are effective mainly against either Gram-:
. ; ‘positive or Gram-negative bacteria are narrow spectrum:
: Valium and serotonin. : ‘antibiotics e.g., penicillin. :

[ Non-hypnotic drugs |
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GuemicaLs N Foop

e (Chemicals which are added to food for their
preservation or enhancing their appeal, flavour
or nutritive value in them, etc. are known as food
additives.

Food Preservatives

e These are the chemical substances which are added
to the food materials to prevent their spoilage due
to microbial growth and to retain their nutritive
value for long periods.

¢ The most common preservative used is sodium
benzoate (CgH;COONa).

e (Certain food preservatives such as BHA and BHT
used for edible oils also act as antioxidants.

Artificial Sweetening Agents
e These are chemical compounds which give
sweetening effect to the food and enhance its odour

and flavour.
Artificial Sweetness Value in
Sweetener Comparison to Cane Sugar
Aspartame 100
Saccharin 550
Sucralose 600
Alitame 2000

Antioxidants

® These are the chemical substances which prevent
oxidation and subsequent spoilage of the food by
retarding the action of oxygen on food. They act
as sacrificial materials as they are more reactive
towards oxygen than the materials they are
protecting.

GLEANSING AGENTS
Soaps

e These are sodium or potassium salts of higher
fatty acids (with 12-18 carbon atoms) e.g., salts
of Cs Hy COOH (palmitic acid), C; H3 COOH
(stearic acid), C; H; COOH (oleic acid),
Cy H; COOH (linoleic acid), etc.

Synthetic Detergents

e Theseare sodium salts of long chain alkyl hydrogen
sulphates or the sodium salts of long chain benzene
sulphonic acids.
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Cationic detergents Trimethylstearylammonium
chloride, CH5(CH,)y N* (CH;),CI™

Anionic detergents
C; Hy OSO;Na'
Non-ionic detergents : Polyethylene glycol stearate,
CHj;(CH,); COO(CH,CH,0),CH,CH,0H

Sodium lauryl sulphate,

Advantages of Synthetic Detergents over

Soaps

e They can be used in hard water, in acidic medium
while soaps get precipitated.

® They are more soluble in water and thus, form
lather more easily.

e They are stronger cleansing agents than soaps as
they decrease the surface tension to greater extent.

Cleansing Action of Soaps and Detergents

e The hydrophilic carboxylate group interact with
water molecules while the hydrophobic long non-
polar hydrocarbon chain does not interact.

e The hydrocarbon chains cluster together forming
structure called micelles.

® In the micelles, the carboxylate groups form a
negatively-charged spherical surface, with the
hydrocarbon chains inside the sphere.

® Being negatively charged, soap micelles repel each
other and remain dispersed in water.

INEe
SH'TS

Polymers in Drug Delivery !

Polymer-based drug delivery systems have been
extensively explored as promising nanoscale
approaches in cancer nanotechnology research.
Well-designed nanocarriers can improve the
delivery of small drug therapeutics to targeted
tumors in chemotherapy, thus minimizing
undesired side effects and maximising drug
efficacy common to small drugs. Despite these
tremendous advances including several promising
self-assembled nanocarriers in clinical studies,
current and future research requires more precise
control over the properties.




