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Pharmaceutical Chemistry | Chapter—3 Inorganic 

Pharmaceutical 

 
 

Unit-3 — Anti-microbial Agents 

 
Antimicrobial are those agents which are prevents the growth of 

microorganisms (Bacteria, fungus, virus, parasites). In the pharmaceutical and 

hospital it is widely used as cleaner and dressing for removing the microbes and 

maintain the sterilize area. In the co-vi-d pandemic many antimicrobial agents are 

used in the preparation of sterilize solution, sanitizer, hand washes etc.  

In medicinal value, antimicrobial are widely used to prevent the infection in human 

body or animals. Antimicrobial are used as both, the antiseptic (living tissues) and 

disinfectants (non-living objects) for reducing or killing the microbes. 

 

Classification of the antimicrobial agents— on the basis of their activity and 

chemical nature it is categories many parts— 

1. Antibiotics agents— Those agent which is work against the bacterial 

infection. 

2. Antifungal agents— Those agent which is work against the fungal 

infection. 

3. Antiviral agents— Those agent which is work against the viral infection. 

4. Antiparasitic agents— Those agent which is work against the parasitic 

infection. 

Silver Nitrate. 
 

Chemical formula— AgNO3                       Molar mass— 169.87g/mol. 

Introduction— Silver nitrate widely shows the antimicrobial or antiseptic 

properties. In the compound silver are attached to the nitrate by ionic bond, during 

the mechanism of action ionic bond break and release the free silver ions. These 

silver ions are binds to the tissue proteins of microbes and destroy the cellular 

activity. 
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Silver nitrate is prepared by the reaction of free silver with nitric acid. 

3Ag    +     4HNO3 → 3AgNO3 + 2H2O + NO.  

 

 

Properties— 
 Color and state— it is a colorless crystalline powder or solid. 

 Odor and taste— it is odorless and shows bitter metallic taste. 

 Solubility— it is soluble in water and glycerol. 

 

Pharmaceutical preparation— Cream, gel, solution. 

Brand/Market Name— Silverex, Burn Heal, Sivacure+. 

Storage condition— It is stored in well closed air resistance unopened container 

and keeps away from incompatible materials (like copper) at room temperature, 

and also away from the light and moisture. It is very sensitive for heat and 

decomposes in their ionic form. 

 

Uses/Application— By precipitating the microbial surface protein it acts as an 

antibacterial and antiseptic characteristics. It is widely used a burning cream and 

cleaning agent. In the co-vid pandemic it is also used to manufacturing the 

sanitizer and cleaner preparation. Silver nitrate can also help create a scab to help 

stop bleeding from a minor skin wound. 

Ionic Silver. 
Chemical formula— Ag+                     Molar mass— 107.868g/mol 

Introduction— Ionic silver is widely used in the manufacturing unit. Free silver 

ions are easily binds to the surface proteins of the microbes and forms the 

complexes/precipitate. Ionic silver are also used as the precursor for other metal 

extraction. Very dilute solutions of ionic silver act as an astringent and mildly 

antiseptic. It is also called as silver cation and it is very sensitive for the anion like 

chloride.     Ag
+
   +      cl

-
   →   AgCl(S)  

Properties— 

 Color and state— It is present in the form of clear colorless liquids. 

 Odor and taste— it is odorless and shows metallic taste. 

 Solubility— Under normal conditions silver is insoluble in water. 

 

Pharmaceutical preparation— Cream, gel, solution. 

Brand/Market Name— Sulfhex, sildaflo, AgNeon, silvebel. 
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Storage condition— It is stored in well closed air resistance unopened container 

and keeps away from incompatible materials (like copper) at room temperature, 

and also away from the light and moisture. It is very sensitive for heat and 

decomposes in their ionic form. 

 

 

Uses/Application— it is used in the manufacturing of antiseptic cream, solution, 

liquids etc. Silver is reduce or prevent infection have been seen in the topical 

treatment of burns and chronic wounds and in its use as a coating for many medical 

devices. It is also used in the toothpaste manufacturing.    

Chlorhexidine Gluconate. 
 

Chemical formula— C34H54Cl2N10O14       Molar mass— 897.75g/mol. 

Introduction— Chlorhexidine gluconate and Chlorhexidine digluconate is a 

disinfectant and antimicrobial agents that is used for skin disinfection before 

surgery and to sterilize surgical instruments. It is also used for cleaning wounds, 

prevents dental plaque, treating yeast infections of the mouth. It is general known 

as Chlorhexidine. Chlorhexidine gluconate is positively charged and reacts with 

the negatively charged microbial cell surface, thereby destroying the integrity of 

the cell membrane.  

 

Properties— 

 Color and state— it is present in the form of colorless or pale yellow color 

powder or solution. 

 Odor and taste— It is odorless and shows bitter taste. 

 Solubility— Practically it is insoluble in water but it salt is easily soluble in 

water.  

 

Pharmaceutical preparation— Mouth washes, gel, lozenges, solution, gauges. 

Brand/Market Name— Hexidine, hexigel, septlon, cuticell, bactigras. 

Storage condition— It is stored in well closed air resistance (generally amber 

colored) unopened container and keeps away from incompatible materials at room 

temperature, and also away from the light and moisture. 

 

Uses/Application— Chlorhexidine is widely used in the dental preparation for 

treating the dental carries. Due to their antimicrobial property it is also used as 

cleaning agent, wound healing agents etc.  
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Hydrogen peroxide. 
 

Chemical formula— H2O2                       Molar mass— 34.02g/mol. 

Introduction— Hydrogen peroxide shows the good antibacterial property and it 

widely used for the wound washing or cleaning. It is also uses as an oxidizer, 

bleaching agent and antiseptic. 

It is prepared by, acidifying barium peroxide and removing excess water by 

evaporation under reduced pressure. 

BaO2.8H2O    +     H2SO4    →  BaSO4   +     H2O2   + 8H2O. 

Properties— 

 Color and state— It is almost colorless or pale yellow color liquid. 

 Odor and taste— It is odorless and shows bitter taste. 

 Solubility— It is soluble in water in all proportions. 

 

Pharmaceutical preparation— Solution, cream 

Brand/Market Name— Peroxida, crystacide, hydrogen peroxide solution. 

Storage condition— It is stored in well closed air resistance (generally amber 

colored) unopened container and keeps away from incompatible materials at room 

temperature, and also away from the light and moisture. 

 

Uses/Application— Hydrogen peroxide is primarily used for washing/cleaning the 

wound. Hydrogen peroxide is a mild antiseptic used on the skin to prevent 

infection of minor cuts, scrapes, and burns. It also used in the ear wax treatment or 

loosing for the ear wax. 

Boric acid. 
 

Chemical formula— H3BO3                       Molar mass— 61.83g/mol. 

Introduction— Boric acid is widely used as an antimicrobial agent for very 

sensitive area and infection. 

Chemically boric acid is a weak monobasic acid. It is not a protonic acid but acts 

as a lewis acid by accepting electrons from a hydroxyl ion. On heating boric acid 

above 370k from metaboric acid (HBO2), which on further heating yields boric 

oxide B2O3.    
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H3BO3  →   HBO2  →   B2O3. 

 

 

Properties— 

 Color and state— it is almost white crystalline powder with soapy touch. 

 Odor and taste— it show foul odor with slightly acidic taste. 

 Solubility— It is sparingly soluble in water but highly soluble in hot water. 

 

Pharmaceutical preparation— Powder, ointment, drops, suppositories. 

Brand/Market Name— Boricada, borexa, boricap, boric acid powder. 

Storage condition— It is stored in well closed air resistance unopened container 

and keeps away from incompatible materials at room temperature, and also away 

from the light and moisture. 

 

Uses/Application— Boric acid is widely used for antiseptic washing to control the 

infection. It is used during the eye infection, irritation, inflammation. Boric acid 

suppositories prevents the vaginal infections and maintain the vaginal PH. In many 

skin diseases boric acid are used as large scale like rashes, irritation, dermatitis etc.   

Bleaching powder 
 

Chemical formula— CaOCl2                       Molar mass— 142.98g/mol 

Introduction— It is used as disinfectant and antimicrobial agent for disinfecting 

water to make potable water. In hospital it is used for sterilizing the equipment and 

laboratory platform. It is also called calcium oxychloride  and it is the main 

ingredient of commercial products called bleaching powder, chlorine powder, or 

chlorinated lime. 

It is widely prepared by the chemical reaction of calcium hydroxide/slaked lime 

and chlorine. 

Ca(OH)2    +    Cl2  →   CaOCl2   +     H2O. 

Properties— 

 Color and state— It is a yellowish white colored crystalline powder. 

 Odor and taste— It shows the chlorine like odor and taste. 

 Solubility— It is soluble in the polar solvents like water but insoluble in 

non-polar solvents like ether. 

Pharmaceutical preparation— Powder, solution. 

Brand/Market Name— Aquafit, hth granules. 
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Storage condition— It is stored in well closed air resistance, unopened container 

and keeps away from incompatible materials at room temperature, and also away 

from the light and moisture. 

 

 

Uses/Application— Bleaching powder is used as disinfectant and germicide 

especially in the sterilization of drinking water. Bleaching powder is mainly used 

for the chlorine sources in the pharmaceutical or chemical industries.  

Potassium permanganate. 
 

Chemical formula— KMnO4                       Molar mass— 158.03g/mol. 

Introduction— Potassium permanganate is used as antibacterial agent to care of 

the skin infection, wound infections, fungal infection etc. It is also used as a 

regeneration chemical in well water treatment for the removal of hydrogen 

sulphide and iron.  

It is prepared by the chemical reaction potassium mangnate and hydrochloric acid. 

2K2MnO4     +   4HCl   →   2KMnO4  +  MnO2  +  H2O  + 4KCl.   

Properties—  

 Color and state— It is present in the dark purple color crystal solids. 

 Odor and taste— It is odorless and shows sweet taste. 

 Solubility— It is water soluble and more soluble in hot water. 

 

Pharmaceutical preparation— Solution, powder. 

Brand/Market Name— potassium permanganate crystals. 

Storage condition— It is stored in well closed air resistance unopened container 

and keeps away from incompatible materials (flammables, combustibles and 

reducing agents) at room temperature, and also away from the light and moisture. 

 

Uses/Application— Potassium permanganate is used for infections of the foot, 

superficial wounds, dermatitis, and topical ulcers. Potassium permanganate is a 

mild antiseptic with astringent properties. It is used in dermatology to treat 

weeping skin conditions. Potassium permanganate tablets are commonly used in 

clinical practice.   

 

  

  
 


