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Lec7: use of Prodrugs to Overcome Pharmaceutical Barriers: 
1-Masking taste or odour. 
Masking Taste or Odour:
• The undesirable taste arises due to adequate solubility and interaction of drug with taste receptors, which can be solved by lowering the solubility of drug or prodrug in saliva.
• Chloramphenicol, an extremely bitter drug has been derivatized to chloramphenicol-palmitate, a sparingly soluble ester.  
Chloramphenicol-palmitate possesses low aqueous solubility which makes it tasteless and later undergoes in vivo hydrolysis to active chloramphenicol by the action of pancreatic lipase. 
Odour is another aesthetic concern for some drugs, that are often volatile liquid or solids with significant vapour pressure that makes them difficult to formulate.
• A classic example is the volatile mercaptans used as tuberculostatic agents for the treatment of leprosy. 
 The ethyl mercaptan has a boiling point of 250C and a strong disagreeable odour.
• On the other hand, diethyl dithio isophthalate, a prodrug of ethyl mercaptan has a higher boiling point and is relatively odourless. 
[image: ] 
2- Minimizing pain at site of injection 
Pain caused by intramuscular injection is mainly due to the weakly acidic nature or poor aqueous solubility of drugs.
• For example, intramuscular injection, of antibiotic like clindamycin and anticonvulsant drug like phenytoin, was found painful due to poor aqueous solubility. 
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3. Alteration of drug solubility.  
The prodrug approach can be used to increase or decrease the solubility of a drug, depending on its ultimate use.
• For example, chloramphenicol succinate and chloramphenicol palmitate, ester prodrugs of chloramphenicol, have enhanced and reduced aqueous solubility respectively. 
On the basis of altered solubility, chloramphenicol sodium succinate prodrug is found suitable for parenteral administration. 
[image: ] 
The prodrug approach is also made useful for better gastrointestinal absorption.
• It was observed that sulindac, a prodrug of sulindac sulfide being more water soluble with sufficient lipophilicity, makes this drug suitable for oral administration. 
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4- Enhancement of chemical stability. 
Chemical stability is an utmost necessary parameter for every therapeutic agent to elicit its pharmacological activity for a longer duration.
• A shelf life of at least 2 years is desirable except for vaccines, cytotoxic agents and other lifesaving drugs. 
Although chemical instability can be solved to a greater extent by appropriate formulations, its failure necessitates the use of prodrug approach. 
The prodrug approach is based on:
1. The modification of the functional group responsible for the instability.
2. The changing of the physical properties of the drug resulting in the reduction of contact between the drug and the media in which it is unstable. 
This approach was successfully used to inhibit the auto aminolysis in ampicillin molecule in concentrated solution.
• This generates polymeric species of ampicillin. Auto aminolysis occurs due to capability of NH2 group of side chain to attach β–lactam ring of other molecule. 
To synthesis of hetacillin is employed to solve such issue of auto aminolysis.
• Hetacillin is a prodrug of ampicillin formed by the reaction of acetone and ampicillin. Acetone ”ties up” the amine group and thus inhibits auto aminolysis. 
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(a) Chloramphenicol prodrug
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(a) Clindamycin-2 dihydrogen phosphate- prodrug of clindamycin
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(b) Phenytoin and its prodrug
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