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5.1-DRUGS: 

Drugs are Compounds which exert various physiological effects of therapeutic value. A 

drug is an organic compound,natural or synthetic.It creates physiological effects on body functions. 

It Selectively destroys the microorganism without affecting the normal functioning in the 

body of the person or animal taking it. 

A Drug is defined as a ―Chemical Which is used for modifying physiological systems‖. 

SULPHA DRUGS: 

 

The first sulfa drug was prontosil. It was discovered by the German physician and chemist 

Gerhard Domagk in 1935. 

 
Sulfa drugs kill bacteria and fungi by interfering with their metabolism. They were the "wonder 

drugs" before penicillin and are still used today. Because sulfa drugs concentrate in the urine before  

being excreted, treating urinary tract infections is one of their most common uses. Sulfa drugs can 

have a number of interactions with prescription and over-the-counter drugs (including PABA 

sunscreens), and are not appropriate for people with some health conditions. 

 
 

SULPHA DRUGS: 

OTHER EXAMPLE OF SULPHA DRUGS: 

https://www.medicinenet.com/drugs_what_you_should_know_about_your_drugs/article.htm
https://www.medicinenet.com/penicillins-injection/article.htm
https://www.medicinenet.com/urinary_tract_infection/article.htm
https://www.medicinenet.com/over-the-counter_products/article.htm


 
 

General sulfa drug molecular structure. R is usually an aromatic heterocycle. X = H or Na. 
 

 

Example Sulfa Drugs 
 

 

 

Sulfadiazine Sulfamethazine Sulfamethoxazole 
 

 
 

 
Sulphonilamide,Sulphonamides or P-Amino benzene Sulphonamide and its derivatives 

have great “anti-bacterial powers” and commonly known as sulpha drugs. 

The original antibacterial sulfonamides are synthetic (nonantibiotic) antimicrobial agents that 

contain the sulfonamide group. Some sulfonamides are also devoid of antibacterial activity, e.g., the  

anticonvulsant sultiame. The sulfonylureas and thiazide diuretics are newer drug groups based upon 

the antibacterial sulphonamides. 

It had a strong protective action against infections caused by streptococci, including blood 

infections, childbed fever, and erysipelas, and a lesser effect on infections caused by other cocci.  

However, it had no effect at all in the test tube, exerting its antibacterial action only in live animals.  

Later, it was discovered by Bovet,[10] Federico Nitti and J. and Th. Jacques Tréfouël, a French 

research team led by Ernest Fourneau at the Pasteur Institute, that the drug was metabolized into two 

pieces inside the body, releasing from the inactive dye portion a smaller, colorless, active compound  

called sulfanilamide.[11] The discovery helped establish the concept of "bioactivation" 

http://web.chem.ucla.edu/~harding/IGOC/D/drug.html
http://web.chem.ucla.edu/~harding/IGOC/M/molecular_structure.html
http://web.chem.ucla.edu/~harding/IGOC/R/r_group.html
http://web.chem.ucla.edu/~harding/IGOC/A/aromaticity.html
http://web.chem.ucla.edu/~harding/IGOC/H/heterocycle.html
http://web.chem.ucla.edu/~harding/IGOC/D/drug.html
http://en.wikipedia.org/wiki/Sulfadiazine
http://en.wikipedia.org/wiki/Sulfamethazine
http://en.wikipedia.org/wiki/Sulfamethoxazole
https://en.wikipedia.org/wiki/Antimicrobial
https://en.wikipedia.org/wiki/Sulfonamide_(chemistry)
https://en.wikipedia.org/wiki/Anticonvulsant
https://en.wikipedia.org/wiki/Anticonvulsant
https://en.wikipedia.org/wiki/Sulfonylurea
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MODE OF ACTION OF SULPHA DRUGS: 

 

Sulfonamides or Sulfa Drugs as Antimetabolites: 

 

The sulfonamides are synthetic antimicrobial agents with a wide spectrum encompassing most gram- 

positive and many gram-negative organisms. These drugs were the first efficient treatment to be 

employed systematically for the prevention and cure of bacterial infections. 

 
Their use introduced and substantiated the concept of metabolic antagonism. Sulfonamides, as 

antimetabolites, compete with para-aminobenzoic acid (PABA) for incorporation into folic acid. The 

action of sulfonamides illustrates the principle of selective toxicity where some difference between 

mammal cells and bacterial cells is exploited. All cells require folic acid for growth. Folic acid (as a  

vitamin is in food) diffuses or is transported into human cells. However, folic acid cannot cross  

bacterial cell walls by diffusion or active transport. For this reason bacteria must synthesize folic acid  

from p-aminobenzoic acid. 

 

Sulfonamides or sulfa drugs have the following general structures as shown in the graphic on the left. 
 

Sulfanilamide which was the first compound used of this type has H's at R1 and R4. To date about  

15,000 sulfonamide derivatives, analogues, and related compounds have been synthesized. 

 
This has lead to the discovery of many useful drugs which are effective for diuretics, antimalerial and  

leprosy agents, and antithyroid agents. The basic structure of sulfonamide cannot be modified if it is 

to be an effective competitive "mimic" for p-aminobenzoic acid. Essential structural features are the 

benzene ring with two substituents para to each other; an amino group in the fourth position; and the  

singly substituted 1-sulfonamido group. 



 
 

Sulfa Drugs - Mechanism for Action: 

 

Normally folic acid is synthesized in two steps in bacteria by the top reaction on the left. If A sulfa  

drug is used, the first enzyme is not to specific and can use the sulfonamide in the first reaction. This  

reaction produces the product containing pteridine and the sulfa drug. 

 
The next and final step is the reaction PABA + with glutamic acid to make folic acid. If the sulfa drug 

has been substituted for the PABA, then the final enzyme is inhibited and no folic acid is produced. 

 
Recent studies indicate that substituents on the N(1) nitrogen may play the role of competing for a site 

on the enzyme surface reserved for the glutamate residue in p-aminobenzoic acid-glutamate through 

one of the following two ways: 

 

a) Direct competition in the linking of PABA-glutamate with the pteridine derivative. 
 

b)  Indirect interference with the coupling of glutamate to dihydropteroic acid. 
 

QUES. 3: In your own words explain how the sulfa drug works including enzyme inhibition, folic  

acid, and antimetabolite. 



 

Sulfa-containing drugs include: 

 

 

 sulfonamide antibiotics, including sulfamethoxazole-trimethoprim (Bactrim, Septra) and 

erythromycin-sulfisoxazole (Eryzole, Pediazole) 

 some diabetes medications, such as glyburide (Diabeta, Glynase PresTabs) 

 

 

 
 
 

IMPORTANT SULPHONAMIDE DRUGS: 
 

 
1. Sulphanilamide 

2.Sulphadiazine 

3.Sulphafurazole 

 
 

 
 
 

 
 
 

 
 

SULPHANILAMIDE 

Sulfanilamide (also spelled sulphanilamide) is a sulfonamide antibacterial. Chemically, it is an 

organic compound consisting of an aniline derivatized with a sulfonamide group.[1] Powdered 

sulfanilamide was used by the Allies in World War II to reduce infection rates and contributed to a  

dramatic reduction in mortality rates compared to previous wars. 

https://en.wikipedia.org/wiki/Sulfonamide_(medicine)
https://en.wikipedia.org/wiki/Antibacterial
https://en.wikipedia.org/wiki/Organic_compound
https://en.wikipedia.org/wiki/Aniline
https://en.wikipedia.org/wiki/Sulfonamide_(chemistry)
https://en.wikipedia.org/wiki/Sulfanilamide#cite_note-1
https://en.wikipedia.org/wiki/Allies_(World_War_II)
https://en.wikipedia.org/wiki/World_War_II


 
 

 

 

 

 

 

 

PREPARATION OF SULPHANILAMIDE: 

 

 

 

 

 

 

 
 

PREPARATION AND USES OF SULPHADIAZINE 

 

 

 

 

Sulfadiazine is an antibiotic.[2] Used together with pyrimethamine, it is the treatment of choice for 

toxoplasmosis.[4] It is a second- line treatment for otitis media, prevention of rheumatic fever, 

chancroid, chlamydia, and infections by Haemophilus influenzae.[2] It is taken by mouth.[2] 

https://en.wikipedia.org/wiki/Antibiotic
https://en.wikipedia.org/wiki/Antibiotic
https://en.wikipedia.org/wiki/Antibiotic
https://en.wikipedia.org/wiki/Pyrimethamine
https://en.wikipedia.org/wiki/Toxoplasmosis
https://en.wikipedia.org/wiki/Toxoplasmosis
https://en.wikipedia.org/wiki/Otitis_media
https://en.wikipedia.org/wiki/Rheumatic_fever
https://en.wikipedia.org/wiki/Chancroid
https://en.wikipedia.org/wiki/Chancroid
https://en.wikipedia.org/wiki/Haemophilus_influenzae
https://en.wikipedia.org/wiki/Haemophilus_influenzae
https://en.wikipedia.org/wiki/Sulfadiazine#cite_note-AHFS2016-2


 
 

 

 

 

 

 

 

 
 

 

 

 
 

Medical uses[edit] 
 

 
 

It eliminates bacteria that cause infections by stopping the production of folate inside the 

bacterial cell, and is commonly used to treat urinary tract infections and burns. 

 
In combination, sulfadiazine and pyrimethamine  can be  used to treat toxoplasmosis, the 

disease caused by Toxoplasma gondii. 

https://en.wikipedia.org/w/index.php?title=Sulfadiazine&action=edit&section=1
https://en.wikipedia.org/wiki/Bacteria
https://en.wikipedia.org/wiki/Folic_acid
https://en.wikipedia.org/wiki/Urinary_tract_infection
https://en.wikipedia.org/wiki/Toxoplasma_gondii


PREPARATION AND USES OF SULPHAFURAZOLE: 
 

 

 
Sulfafurazole (INN, also known as sulfisoxazole) is a sulfonamide antibacterial with an 

dimethyl- isoxazole substituent. It has antibiotic activity against a wide range of Gram-negative and 

Gram-positive organisms. It is sometimes given in combination with erythromycin (see 

erythromycin/Sulfafurazole) or phenazopyridine. It is used locally in a 4% solution or ointment. 

 

 
 
 

 
 

PREPARATION AND USES OF SULPHAFURAZOLE: 
 
 

 
Preparation: 

It is prepared by condensing 5-amino isoxazole(or highly substituted isoxazole)with P- 

N-Acetyl Sulphanilyl chloride(P-ASC). 

 

 

https://en.wikipedia.org/wiki/International_Nonproprietary_Name
https://en.wikipedia.org/wiki/Sulfonamide_(medicine)
https://en.wikipedia.org/wiki/Antibacterial
https://en.wikipedia.org/wiki/Isoxazole
https://en.wikipedia.org/wiki/Gram-negative_bacteria
https://en.wikipedia.org/wiki/Gram-positive_bacteria
https://en.wikipedia.org/wiki/Erythromycin
https://en.wikipedia.org/wiki/Erythromycin/Sulfafurazole
https://en.wikipedia.org/wiki/Phenazopyridine


 



 



 



CHLORAMPHENICAL: 

 

 
Chloramphenical was the first effective broad spectrum antibiotic to be discovered. 

 

 

The Chlorine containing antibiotic chloramphenicol was isolated in 1948 by carter etal 

from a microorganism called  streptomyces Venezuela.  

 
 

 

 

 

USES OF CHLORAMPHENICOL: 

 

 

It is effective against both gram positive and gram negative and also against rickettsia.  

It inhibits the growth of Staphylococcus,Streptococcus,Bacillus,Vibrios..etc., 

It is used in the treatment of typhoid fever(Gram negative bacteria ),pneumonia(gram negative  

bacteria),rickettstic (epidemic typhus),dysentery,urinary tract infections,entereic fever,whooping 

cough..etc., 

 

It also finds its use in the treatment of Haemophilus 

influenza,meaningitis,plague,syphilis,gonorrhoea.  

 

This antibiotic is effectively absorbed from the intestinal tract and is diffused into the 

tissues.Being poorly water soluble its absorption depends to a greater extent on its particle size. 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 By in fected blood,blood products,donated semen and organs. 

 By Contaminates needles used. 
 From an infected mother to her child,infect ion can spread possible by breast milk or through the 

placenta before birth or while the baby is passing through the brth canal. 
 The presence of antibodies to HIV indicates that the individual has been exposed to the virus but 

not that a naturally acquired immunity has developed. 
 All those who have antibodies in their blood do not develop AIDS al though they may s pread the 

infection to others. 

DETECTION: 

 One of the methods to detect AIDS is ELIS A(ENZYME LINKED IMMUNOSORBANT ASSAY), 
Which was developed by Engvall and Perlmann in 1971. 

 This method employs the antigen-antibody reaction to estimate minute quantities of hormones and 
other substances in biological fluids. 

 

 

HUMAN IMMUNODEFICIENCY VIRUS(HIV) 



 

 



 

5.3-ELECTROCHEMICAL CORROSION AND ITS PREVENTION: 

CORROSION: 

 

 

 
CORROSION: 

Corrosion is a natural process that converts a refined metal into a more chemically-stable 

form such as oxide, hydroxide, or sulfide. It is the gradual destruction of materials (usually metals) by 

chemical and/or electrochemical reaction with their environment. Corrosion engineering is the field 

dedicated to controlling and preventing corrosion.  

In the most common use of the word, this means electrochemical oxidation of metal in 

reaction with an oxidant such as oxygen or sulfates. Rusting, the formation of iron oxides, is a well-  

known example of electrochemical corrosion. This type of damage typically produces oxide(s) or 

salt(s) of the original metal and results in a distinctive orange colouration. 

TYPES OF CORROSION 

1. Chemical or Dry corrosion 

2. Electrochemical or wet corrosion. 

 

CHEMICAL CORROSION: 

Chemical corrosion refers to the gradual destruction of a metal's surface due to the reaction 

of the surface with substances in its external environment. It is often characterized by the oxidation of 

a metal with an acid to form oxides.  

ELECTOCHEMICAL CORROSION: 

Electrochemical corrosion of metals occurs when electrons from atoms at the surface of the  

metal are transferred to a suitable electron acceptor or depolarizer . Water must be present to serve as 

a medium for the transport of ions. The most common depolarizers are oxygen, acids, and the cations  

of less active metals. 

https://en.wikipedia.org/wiki/Erosion
https://en.wikipedia.org/wiki/Oxide
https://en.wikipedia.org/wiki/Oxide
https://en.wikipedia.org/wiki/Oxide
https://en.wikipedia.org/wiki/Sulfide
https://en.wikipedia.org/wiki/Metal
https://en.wikipedia.org/wiki/Corrosion_engineering
https://en.wikipedia.org/wiki/Electrochemical
https://en.wikipedia.org/wiki/Oxidation
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Sulfates
https://en.wikipedia.org/wiki/Rusting
https://en.wikipedia.org/wiki/Iron
https://en.wikipedia.org/wiki/Oxide
https://en.wikipedia.org/wiki/Salt_(chemistry)


PROCESS OF AN ELECTROCHEMICAL CORROSION 
 

 
 

Corrosion Cells and Reactions 

 

The special characteristic of most corrosion processes is that the oxidation and reduction steps occur 

at separate locations on the metal. This is possible because metals are conductive, so the electrons can 

flow through the metal from the anodic to the cathodic regions (Figure 16.8.116.8.1 ). The presence 

of water is necessary in order to transport ions to and from the metal, but a thin film of adsorbed  

moisture can be sufficient. 

 

      Figure     16.8.116.8.1     : 

Corrosion is a two-step process. Figure 16.8.116.8.1 : Electrochemical corrosion of iron. Corrosion 

often begins at a location (1) where the metal is under stress (at a bend or weld) or is isolated from the  

air (where two pieces of metal are joined or under a loosely-adhering paint film.) The metal ions 

dissolve in the moisture film and the electrons migrate to another location (2) where they are taken up 

by a depolarizer. Oxygen is the most common depolarizer; the resulting hydroxide ions react with the 



Fe2+ to form the mixture of hydrous iron oxides known as rust. (CC BY 3.0 Unported; Stephen 

Lower) 

 

A corrosion system can be regarded as a short-circuited electrochemical cell in which the anodic  

process is something like 

 
Fe(s)→Fe2+(aq)+2e−(16.8.1)(16.8.1)Fe(s)→Fe2+(aq)+2e− 

 
and the cathodic steps may invove the reduction of oxygen gas 

 

O2+2H2O+4e−→4OH−(16.8.2)(16.8.2)O2+2H2O+4e−→4OH− 

 
or the reduction of protons 

 

H++e−→12H2(g)(16.8.3)(16.8.3)H++e−→12H2(g) 

 
or the reduction of a metal ion M2++2e–→M(s)(16.8.4)(16.8.4)M2++2e–

→M(s) 

where MM is a metal. 

 

Which parts of the metal serve as anodes and cathodes can depend on many factors, as can be seen 

from the irregular corrosion patterns that are commonly observed. Atoms in regions that have 

undergone stress, as might be produced by forming or machining, often tend to have higher free  

energies, and thus tend to become anodic.  

 

                   Figure 
16.8.216.8.2 : Schematic diagram of corrosion cells on iron. (CC BY-NSA-NC; Anonymous by 

request) 



If one part of a metallic object is protected from the atmosphere so that there is insufficient O2O2 to 

build or maintain the oxide film, this "protected" region will often be the site at which corrosion is  

most active. The fact that such sites are usually hidden from view accounts for much of the difficulty 

in detecting and controlling corrosion.  

 

 

Figure 16.8.316.8.3 : Pitting corrosion 

Most metals are covered with a thin oxide film which inhibits anodic dissolution. When corrosion 

does occur, it sometimes hollows out a narrow hole or pit in the metal. The bottoms of these pits tend  

to be deprived of oxygen, thus promoting further growth of the pit into the metal. (CC BY 3.0  

Unported; Stephen Lower) 

 

In contrast to anodic sites, which tend to be localized to specific regions of the surface, the cathodic  

part of the process can occur almost anywhere. Because metallic oxides are usually semiconductors,  

most oxide coatings do not inhibit the flow of electrons to the surface, so almost any region that is  

exposed to O2O2 or to some other electron acceptor can act as a cathode. The tendency of oxygen- 

deprived locations to become anodic is the cause of many commonly-observed patterns of corrosion. 

 
Control of Corrosion 

 

Since both the cathodic and anodic steps must take place for corrosion to occur, prevention of either  

one will stop corrosion. The most obvious strategy is to stop both processes by coating the object with 

a paint or other protective coating. Even if this is done, there are likely to be places where the coating 

is broken or does not penetrate, particularly if there are holes or screw threads. A more sophisticated  

approach is to apply a slight negative charge to the metal, thus making it more difficult for the 

reaction to take place: 

 

M⟶M2++2e−.(16.8.5)(16.8.5)M⟶M2++2e−. 
 

Protection Method 1: Sacrificial Coatings 

 

One way of supplying this negative charge is to apply a coating of a more active metal. Thus a very 

common way of protecting steel from corrosion is to coat it with a thin layer of zinc; this process is  

known as galvanizing.The zinc coating, being less noble than iron, tends to corrode selectively. 



Dissolution of this sacrificial coating leaves behind electrons which concentrate in the iron, making it 

cathodic and thus inhibiting its dissolution. 

 
 

Figure 16.8.516.8.5: Sacrificial Coatings (CC BY 3.0 Unported; Stephen Lower) 
 

The effect of plating iron with a less active metal provides an interesting contrast. The common tin- 

plated can (on the right) is a good example. As long as the tin coating remains intact, all is well, but  

exposure of even a tiny part of the underlying iron to the moist atmosphere initiates corrosion. The  

electrons released from the iron flow into the tin, making the iron more anodic so now the tin is  

actively promoting corrosion of the iron! You have probably observed how tin cans disintegrate very 

rapidly when left outdoors. 

 
Protection Method 2: Cathodic Protection 

 

A more sophisticated strategy is to maintain a continual negative electrical charge on a metal, so that  

its dissolution as positive ions is inhibited. Since the entire surface is forced into the cathodic 

condition, this method is known as cathodic protection. The source of electrons can be an external 

direct current power supply (commonly used to protect oil pipelines and other buried structures), or it  

can be the corrosion of another, more active metal such as a piece of zinc or aluminum buried in the  

ground nearby, as is shown in the illustration of the buried propane storage tank below. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16.8.616.8.6: 

Cathodic Protection (CC BY 3.0 Unported; Stephen Lower) 

 
 

DIFFERENCE BETWEEN CHEMICAL AND ELECTRICAL CORROSION: 
 



ELECTROPLATING: 

 

 
Electroplating is a process that uses an electric current to reduce dissolved metal cations so 

that they form a thin coherent metal coating on an electrode. The term is also used for electrical 

oxidation of anions on to a solid substrate, as in the formation of silver chloride on silver wire to 

make silver/silver-chloride electrodes. Electroplating is primarily used to change the surface 

properties of an object (such as abrasion and wear resistance, corrosion protection, lubricity, aesthetic 

qualities), but may also be used to build up thickness on undersized parts or to form objects by 

electroforming. 

The process used in electroplating is called electrodeposition. It is analogous to a concentration cell 

acting in reverse. The part to be plated is the cathode of the circuit. In one technique, the anode is 

made of the metal to be plated on the part. Both components are immersed in a solution called an 

electrolyte containing one or more dissolved metal salts as well as other ions that permit the flow of 

electricity. 

 

 

https://en.wikipedia.org/wiki/Direct_current
https://en.wikipedia.org/wiki/Redox
https://en.wikipedia.org/wiki/Cations
https://en.wikipedia.org/wiki/Electrode
https://en.wikipedia.org/wiki/Oxidation
https://en.wikipedia.org/wiki/Anion
https://en.wikipedia.org/wiki/Silver_chloride_electrode
https://en.wikipedia.org/wiki/Abrasion_(mechanical)
https://en.wikipedia.org/wiki/Corrosion
https://en.wikipedia.org/wiki/Lubrication
https://en.wikipedia.org/wiki/Electroforming
https://en.wikipedia.org/wiki/Electrophoretic_deposition
https://en.wikipedia.org/wiki/Concentration_cell
https://en.wikipedia.org/wiki/Electrolytic_cell
https://en.wikipedia.org/wiki/Cathode
https://en.wikipedia.org/wiki/Anode
https://en.wikipedia.org/wiki/Electrolyte
https://en.wikipedia.org/wiki/Salt_(chemistry)
https://en.wikipedia.org/wiki/Ion


 

 

 

 

 

The applications of electroplating 

 

 A good example to demonstrate the purpose of electroplating is an application in the medical 

devices industry. 

 A lot of components for medical devices are created with nickel. Nickel, however, isn’t 

supposed to come into direct contact with the human body. 

 The same coating process applies to an ink-jetting nozzle plate, where the released chemicals 

would cause the nickel plates to deteriorate. 

 To sum up, you can realise next- level engineering by leveraging the synergy between 

electroplating and electroforming, rather than seeing them as independent manufacturing 

methods. 

  If you would like to discover the pull potential of electroforming — such as ultra-precision 

metal parts, high repeatability, and short lead and delivery times — we have an electroforming 

whitepaper available for you. 

 
 

FUEL CELLS: 
 

A fuel cell is an electrochemical cell that converts the chemical energy of a fuel (often hydrogen) and 

an oxidizing agent (often oxygen[1]) into electricity through a pair of redox reactions.[2] Fuel cells are 

different from most batteries in requiring a continuous source of fuel and oxygen (usually from air) to 

sustain the chemical reaction, whereas in a battery the chemical energy usually comes from metals 

and their ions or oxides[3] that are commonly already present in the battery, except in flow batteries. 

Fuel cells can produce electricity continuously for as long as fuel and oxygen are supplied. 

The first fuel cells were invented by Sir William Grove in 1838. The first commercial use of fuel cells 

came more than a century later following the invention of the hydrogen–oxygen fuel cell by Francis 

Thomas Bacon in 1932. The alkaline fuel cell, also known as the Bacon fuel cell after its inventor, has 

been used in NASA space programs since the mid-1960s to generate power for satellites and space 

capsules. Since then, fuel cells have been used in many other applications. Fuel cells are used for  

primary and backup power for commercial, industrial and residential buildings and in remote or 

inaccessible areas. They are also used to power fuel cell vehicles, including forklifts, automobiles,  

buses, boats, motorcycles and submarines. 
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