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INTRODUCTION 

Colon delivery is mentioned as a method of delivering 

medications into the lower gastrointestinal system.
[1]

 

These medications are found in the big intestine. For 

example, colon medication administration in the bottom 

section of the GIT. There is a strong option for localised 

therapy. Inflammatory bowel disease, Crohn's disease, 

and ulcerative colitis are examples of colonic illnesses. 

Colon cancer with irritable bowel syndrome. The colon 

is thought to be a good absorption site for peptides and 

protein drug reasons are Digestive enzymes are less 

diverse and intense The comparative proteolytic activity 

of colon mucosa is less than that of small intestine 

mucosa. CTDDS protects peptide pharmaceuticals from 

hydrolysis and enzymatic degradation in the duodenum 

and jejunum, and in the end, it must be capable of 

safeguarding the medication through route to the 

colon.
[2,3]

 Colon has a lengthy residence duration of 

roughly 5 days and is quite sensitive to absorption 

enhancers. The oral route is the most frequent and 

preferred approach for CODS, however alternative routes 

for CDDS may be employed, such as rectal 

administration, which gives the shortest path for 

attacking medicines reaching the colon. Rectal 

administration makes it harder to reach the approximal 

section of the colon.
[4]

 Rectal administration is 

sometimes unpleasant for patients, and complins may be 

inadequate Intrarectal medications are available in the 

form of liquids, foam, and suppositories. Colonic 

medication administration has grown in popularity for 

the treatment of local illness.
[5,6]

 Colonic drug delivery is 

a possible venue for systemic distribution of therapeutic 

proteins and peptides that are injected.
[7]

 

 

Anatomy and physiology of colon 

 
Figure 1: Anatomy of colon. 

 

Colon drug delivery is the targeted administration of a 

medication into the lower regions of the GI tract, 
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ABSTRACT 
Colon medicines can focus specific pharmaceuticals or peptides to the colonic area 

for the treatment of a variety of disorders. While ignoring systemic absorption and 

any negative effects. In order for new pharmaceutical formulations to reach the 

colon, a thorough understanding of natural and synthetic or semisynthetic polymers 

is required. Colon drug administration is critical for the local treatment of a wide 

range of bowel disorders such as ulcerative colitis, Crohn's disease, amoebiasis, 

colonic malignancy, local therapy of colonic pathologies, and systemic delivery of 

protein and peptide medicines. Colonic medication administration is beneficial in 

the treatment of natural asthma, angina, and arthritis. Direct medication 

administration to the colon is more effective for the treatment of colonic disorder. . 

such as endorectal cancer and ulcerative colitis Drug that demolishes the acidic 

region of the stomach and is absorbed by the impacted in the colon. The purpose of 

this article is to provide insight into the design and assessment of medication 

delivery systems. The architecture and physiology of the lower gastrointestinal tract 

are described in this article. This review article contains a thorough examination of 

colon disorders, variables influencing medicine absorption, and various colon 

methods.  
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primarily the large intestine.
[8]

 These deliveries allow the 

drug to release from the delivery system once it reaches 

the colon when taken orally. Generally, a colonic drug is 

a solid oral dose from which their medication is designed 

to release in the lower area of G.I.T.
[9]

 where 

circumstances of G.I.T. would benefit from the creation 

of such modified release technologies. The medicine 

should be able to enter the colon via the colon drug 

delivery system. Colon has a lengthy residence duration 

of 72 hours and a high-water content. It may increase 

bioavailability by promoting the absorption of poorly 

absorbed medicinal molecules.
[10,11]

 The colonic 

medication delivery system is used to achieve goals are - 

It provides prolonged administration in order to lessen 

dose frequency. It postpones medication administration 

to attain high concentration in the treatment of distal 

gastrointestinal illness. Also, postpones medication 

administration to the acute period of therapy. The colon 

is approximately 5 feet (150 cm) length and is split into 5 

primary parts. The gastrointestinal system is split into 

three sections: the stomach, the small intestine, and the 

large intestine.
[12,13]

 The long intestine runs from the 

ileocecal junction to the anus and is divided into three 

sections: The colon, rectum, and anal canal are all parts 

of the digestive tract. The ascending and descending 

colon supported the perinatal folds known as mesentery. 

The right colon is made up of the sigmoid, descending 

colon, and splenic flexure.
[14]

 The rectum is the final 

anatomic section before the anus. Villi, lymph, muscular 

nerves, and vessels are all found in the colon tissue. The 

colon has a large absorptive capacity; around 2000ml of 

fluid enters the colon via the ileocecal valve, from which 

90 fluids are absorbed.
[15]

 The adult colon is dominated 

by at least eight different epithelial cell types, including 

columnar or absorptive cells, deep crypt, secretory cells, 

vacuolated cells, unidentate crypt cells, multivesicular or 

caveated cells, goblet cells, and a variety of endocrine 

cells (Fig.1). 

 

Need for medicine delivery to the colon 

Targeted medication delivery to the colon ensures that 

the medicine is delivered directly to the colon. Targeted 

drug delivery device for oral administration of peptide 

and protein drugs. A special formulation for the colon 

can be employed to extend medication delivery.
[16]

 A 

medicine delivery system tailored to the colon is thought 

to be effective in the treatment of colon illness. It is a 

successful and safe treatment for various colonic 

disorders that employs a site-specific medication 

delivery mechanism.
[17]

 Colon tailored medication 

delivery is beneficial in the treatment of illnesses since 

there are less systemic adverse effects and the amount 

may be reduced. Colon tailored medication 

administration is appropriate for polar drugs that are 

vulnerable to chemical and enzymatic degradation in the 

upper gastrointestinal tract. Hepatic metabolism has a 

significant impact.
[18,19]

 If medications were directed 

specifically to the colon, major colon disorders may be 

treated more successfully. Colon cancers, for example, 

are similar to colorectal cancer. The colon is a venue for 

both local and systemic medication delivery. A number 

of additional important colon disorders, such as 

colorectal cancer, may be treated more successfully if 

medications targeting the colon are developed.
[20,21]

 

 

Benefits of a colon-targeted medication delivery 

system 

Colon target drug delivery system reduces the 

unfavourable effects of colonic illness therapy such as 

ulcerative cells, colorectal cancer, Crohn's disease, and 

so on. It creates a 'friendlier' environment for peptides 

and proteins than the upper gastrointestinal tract. It 

reduces steroid's extended initial pass metre ballism. It 

alleviates stomach discomfort caused by NSAIDS used 

orally. It causes the release of medications used to treat 

angina, asthma, and rheumatoid arthritis.
[22,23,24]

 

 

Limitations of the colon target medication delivery 

system 
The colon target drug delivery system is difficult to 

reach. medications require effective transport before they 

can be insulated in the colon, but the fluid environment 

in the colon is lower and more viscous than it is in the 

upper G.I.T., which is a limiting factor for poorly soluble 

medications. Lower surface area and relative tightness. 

The relative tightness of tight junctions and the reduced 

surface area of the colon can prevent drug transport over 

the mucosa into the systemic circulation.
[25]

 Colon 

provides a near-natural PH at the location of medication 

administration as well as decreased enzyme activity. For 

improved medication delivery results, it should be in 

solution state before entering the colon. The colon's fluid 

content is lower delayed.
[26]

 

 

Advantages: Medication administration occurs in the 

lower section of G.I.T tract, which is useful for the 

treatment of various colonic diseases, most significant 

disease id inflammatory bowel diseases, irritable bowel 

diseases, irritable bowel syndrome, colon cancer. most 

helpful and beneficial in treatment of nicotinic 

addiction.
[27]

 it is advantageous for delivery of protein 

and peptides through injection. It is used in the treatment 

of aliments directly at the location. the colon have high 

water absorption capacity, colon content are quietly 

viscous, so that availability of most drugs to absorptive 

membrane is low.
[28]

 Azoreduction and enzymatic 

cleavage are metabolic process which obtained in the 

colon and responsible for many medications metabolism. 

Disadvantages: The single unit of colon targeted drug 

delivery system suffers from interetional breakdown of 

formulation due to manufacturing flaws or atypical 

stomach physiology. Due to several biological hurdles, 

developing a colon-specific medication is challenging. 

The colon mucosa has a lesser affinity for the 

cytochrome class of drug metabolising enzymes.
[29,30]

 

 

Factors governing the colon drug delivery 
Factor which influences colon drug delivery are 

physiological and pharmaceutical factors. 
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Physiological parameters 

Gastrointestinal Transit: Gastrointestinal motility is the 

quickest stage and progresses through four phases over a 

period of 2-3 hours. The eating state disrupts the typical 

pattern due to irregular contractive activity. 

 

Small Intestinal Transit: Small intestinal transit is 

unaffected by physical state, dose form size, or the 

presence of food in the stomach. The average transit 

duration of the dose form to the junction is around. 

 

Colonic Transit: The colonic transit time can have a 

significant impact on the bioavailability of the medicine 

released from the dose. The colonic transit time is 

influenced by several elements such as gender and dose 

form size, as well as physiological conditions such as 

stress, food present, and sick status. Small particles and 

solutions move slowly in the proximal colon, and males 

have lower colonic transit times than women. The 

colonic transit time of a capsule in humans is 20-25 

hours, and it is independent of capsule density and 

volume. 3-4 hours, and the time period is constant. 

 

Gastric Emptying: Gastric emptying is the quickest and 

most consistent method. Emptying might take anywhere 

from 5-10 minutes to 2 hours. Depending on the phase of 

the stomach at the time of medication delivery, fed 

condition can significantly impede gastric emptying. 

 

Stomach and Intestinal PH: Gastric and intestinal PH 

regulate the release and absorption of orally administered 

drugs (Table 1).
[31-35]

 

 

Table 1: Stomach and Intestinal PH. 

Sr no PH Organ 

1 
1.5-2.0 (Fastel state) 

2.0-6.0 (Fed state) 
Stomach 

2 5.4-5.9 Right colon 

3 6.1-7.5 Left colon 

4 6.7 Mid colon 

5 6.6-7.5 Small intestine 

 

Pharmaceutical Factors 

Drug molecule represents drug that has limited 

absorption from the stomach or intestine, such as peptide 

medicines are well suited for drug delivery systems in 

the colon. Sulphonate and are common medications used 

to treat various disorders. 

 

Drug transporter are the carrier for a certain medication 

candidate is chosen based on the pharmacological nature 

of the medicine as well as the disorders for which the 

system is to be employed. The chemical composition, 

stability, and partition coefficient of the medication, as 

well as the type of absorption enhancer used, all have an 

impact on carrier selection. 

 

Targeting Approaches to Colon includes colon specific 

drug delivery system to treat illnesses and the oval 

delivery of protein and peptide medicines. Mechanisms 

are used for colon targeted medication delivery are 

Coating with polymers that are PH dependant, System 

of osmatic control, system for delivering pressure, 

applying a PH-independent biodegradable polymer 

coating, delivery technique based on intestinal bacteria's 

metabolic activities, medicine delivery device that 

pulses, time system that is regulated or dependant. 

 

Colonic medicine Delivery CIT's are solid dosages that 

are meant to release their medicine in the higher regions 

of the (G.I.T). Drug administration is dependent on the 

metabolic activity of microflora which includes: 

Prodrug’s, Hydrogel’s, Pulsating drug delivery, Time 

control/dependent system, Clinical education tests, High 

frequency capsule method.
[36,37,38]

 

 

Prodrugs are frequently designed with limited 

bioavailability, reduced site specificity, and chemical 

stability in mind. Aseptic compounds, such as undesired 

drug proteins prodrugs, are now often targeting a specific 

transporter membrane or an enzyme. These have a broad 

potential for medication delivery, particularly for colon 

colonel chemotherapy. Sulphasalazine for example, is 

used to treat ulcerative colitis and Crohn's disease.
[39]

 

 

Hydrogels, a drug delivery technology that has been 

proposed to deliver the medicine to efficient therapy. 

Acidic comonomers and enzymatically degradable aco-

aromatic cross linkages make up the hydrogels. The 

regulated release of active antimicrobial agents from the 

polymerise matrix has been well described for hydrogels 

such as amoxicillin, metronidazole, oxytetracycline, and 

tetracycline-HCL.
[40]

 

 

Pulsing Drug Delivery is the system in which the 

medicine is delivered rapidly and often over a 

predetermined period of time. The permeation primarily 

monitors the extended time duration to rupture. The 

mechanical characteristics of the polymer covering and 

the swelling behaviour of the swelling layer are therefore 

affected. There are 5 methods for pulsating drug 

delivery: Capsular system, Osmotic system, 

Solubilisation, Rupture of membrane, Erosion of 

membrane.
[41,42,43]

 

 

Time/Control Dependent Systems are important for 

medication administration that is synchronised. Transit 

time via the small intestine is unrelated to formulation 

time. These diverse effects on gastric resident time may 

be reduced by employing a system that is protected in the 

stomach and drug related can be focused on the colon by 

utilising formulation that releases drug after specified 

gastric emptying. The time-controlled formulation was 

likewise created by combining water-insoluble ethyl 

cellulose with swellable polymers.
[44]

 

 

Clinical Evaluation Tests i.e. Colonoscopy and 

intubation are used to regulate medication absorption 

from the colon. Gamma scintigraphy and high frequency 
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capsules are now the most often utilised procedures for 

evaluating colon medication delivery systems.
[46]

 

 

High Frequency Capsule Method: This method is used 

to test the absorption qualities of a medicine in the colon. 

High frequency capsules can be used to assess the 

relative bioactivity of a colonic medication. It has an 

advance is from any frequency site and drug can be 

evacuated by high frequency and drug may be released 

numerous G.I.T. sites with the same item. Now, look at 

the brief table to thoroughly grasp the move.
[47]

 

 

Table 2: Formulation and dosage of marketed drug’s. 

Sr no Trade name Dose Drug Formulation referance 

1. Asacal 8-2.49/day Mesalamine Eudrogit coated tablets 53 

2. selatac 1-4g/day Mesalamine Eudrogit coated tablets 53 

3. salazopyrin 1-2g/day sulfasolacin S-ASA linked to sulfopyridine as tablet 53 

4. Entocort 9g/day Budenoside Eudrogit-L- coated tablet 53 

5. Pentaza 1.5-4g/day Mesalamine Controlled release enteric coated tablet 53 

6. Dipentan 1g/day Osalacine S-ASA dinner as capsule & tablet 53 

7. Uoversal 1-2g/day Mesalamine Eudrogit-L- coated tablet 53 

 

CONCLUSION 

Drug delivery is useful to give drugs to the sick colon. 

Less dose of drug delivery is necessary and maintain 

drug in its intact form or dose as feasible to target site to 

reduce systemic adverse effect. Good colonic delivery 

might be produced by shielding the medicine from 

absorption and environment of upper GI tract and 

released into proximal colon, which is the place for the 

colon target medication. All of this above give the 

permission for treatment of local disease which related 

with colon as well as synthetic absorption of poorly 

absorbed drug. The colon has a wide range of microflora 

that can be used to target drug secreted in colon. 
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