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Abstract 

Microspheres are free flowing proteins particles or synthetic polymers which are biodegradable in nature and 
crucial part of novel drug delivery system. It is a useful sustained or controlled drug delivery system for improving 
drug safety, better control of plasma drug level concentration, increase its residence time in the gastrointestinal 
with contact with the mucosa layer, reduce dosing frequency and improve patient compliance in addition to 
overcoming some of the disadvantages of conventional therapy. The formulations are more useful in chronic 
diseases condition including diabetes, hypertensive and GIT conditions. The purpose of the present review is to 
document current information on the use of microspheres over conventional dosage forms for anti-diabetic, 
colon target and antihypertensive drugs. 
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Introduction 

Microspheres are as usual circular solid particle 
formation of proteins and synthetic polymers or 
polypeptide that are provided with a homogeneous drug 
delivery, prolonged the residence time drug release and 
eliminate gastric emptying 1, 2. It is a crucial part of the 
novel drug and carrier associated drug delivery method 
and their particle size range is 1-1000 μm which are 
covered in core drug by polymers 3, 4. A recent study has 
shown that most of the conventional dosage forms are 
providing a drug concentration fluctuation as a result 
drug pharmacological action suppressed. So they are 
required to formulate microspheres manner which is 
given a sustained or controlled release of drugs, resulting 
in diminished the fluctuations in the plasma drug levels 
and dosing frequency of administration 2, 3. Several 
studies demonstrated that microspheres are proficient 
drug carrier particle, control the release rate or target the 
active drugs to a specific body absorption site for 
particulate drug delivery system, thereby it is improved 
drug absorption, reduced toxicity, superior patient 
compliance and convenience 5.  

Therefore, the development of new controlled or 
sustained release of drug delivery system is one of the 
most excellent fields of research in pharmaceutical 
sciences which deliver the drug to the target tissue in the 
body. As a result, it has overcome difficult problems of 
conventional therapy such as drug toxicity, stomach 
irritation, resulting in enhanced the therapeutic efficacy 
of an administered drug and reduced toxicity 6. Recently, 
some studies have reported that most of the 
conventional dosage forms are inferior biological half-life 
due to reducing patient's compliance. To overcome 
above problems, different types of controlled or 
sustained release dosage forms are formulated and 
altered which are increase patient compliance and 
biological half-life 7. In recently proposed that controlled 
drug delivery system is to confirm the favorable most 
plasma drug concentration, consequently promote 
efficacy, safety, and bioavailability of drug with 
prosperous patient compliances 8. Oral dosage forms 
such as enteric coated/ double-layer tablets are prepared 
to slow release the delivery of the drugs for 12 to 24 
hours, but still, result in disabled systemic delivery of the 
drug and potential gastrointestinal tract irritation. 
Contrariwise, microcapsules are appointed to sustain 
drug release for oral use as a result in eliminates 
gastrointestinal irritation 9. 

Currently exposed that drugs are achieved to deliver 
the active drug to a specific target tissue into the body in 
the optimal amount in the right period of time as a result 
of that low toxicity, negligible side effects and maintain 
the desired drug concentration 10. Some studies shown 

that microspheres are provided controlling aspects of a 
drug given and uniform distribution of an active drug that 
facilitates the proper delivery of less amount of the 
potent drugs, with the clearance kinetics, tissue 
distribution, metabolism and cellular interaction of the 
drug are highly affected by the behavior of the carrier 11. 
In a recent study shown that microspheres are preparing 
dosage forms provided plenty concentration not only for 
sustained drug release but also for targeting of 
anticancer drugs to the specific site of a tumor 12. 
Microspheres are promoted to release the drug slowly 
into the stomach, controlled or sustained the release 
rates and target drugs to a specific absorption site result 
in rapidly eliminated short half-life and increase gastric 
residence time13. 

The recent aim of this review is to study diverse 
aspects of the microspheres as drug delivery carriers for 
anti-diabetic, colon target and antihypertensive drug. 

Anti-diabetic drug 
Diabetes is a metabolic disease that is chronic 

hyperglycemia with troubles of carbohydrate, fat and 
protein metabolism resulting incompleteness produce 
insulin from pancreas organ. It has been reported that 
are affecting higher 220 million populations in the world 
and about 80% of diabetes patient deaths happen in low- 
and middle-income countries and the WHO estimates 
that the number of people will nearly be attacked 366 
million in 2030 13, 15. Nowadays some studies have shown 
that anti-diabetic drugs are the major problem low 
biological half-life, poor bioavailability and decrease drug 
residence time and undesirable adverse effects. On the 
other hand, some researchers are considering a lot of 
benefits to make a novel drug delivery system to 
overcome antibiotics drug problems as well as 
metabolism problems 15.  

Metformin is an anti-diabetic drug that is a main 
disadvantage short half-life (1.5-3 h) and low 
bioavailability (50±10 %). It is to prepare floating 
microsphere of Metformin hydrochlorides which may 
result in improved absorption and thereby increase the 
bioavailability of drug 16.Other studies have shown that 
metformin is first line treatment of type 2 diabetes and it 
is used in overweight, obese people, polycystic ovary 
syndrome and insulin resistance.  The drug is given 2-3 
times daily and needs to 1.5–3 g/day for maintaining 
effective plasma concentration. Metformin is to prepare 
oral sustained metformin formulation result in an 
increase in bioavailability as well as patient compliance 17. 
Recently, studies found that glipizide is a second 
generation oral anti-diabetic drug used in type 2 diabetes 
which is stimulated the release of insulin from the 
pancreas into the body and lower the blood sugar level. It 
is low biological half- life (0.3+0.7 hours) and the drug is 
administered in 2 or 3 doses 2.5 to 10 mg per day. 
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Whereas glipizide is to make mucoadhesive 
microspheres that dosage forms are retained in the 
stomach result in raising the absorption, increase drug 
efficiency, reduce dose frequency and promote the 
biological half- life 18. Repaglinide is an oral 
antihyperglycemic agent which is to prefer mucoadhesive 
microspheres formulation result in reducing dose 
frequency and control release of the drug. It is short 
biological half-life (1h) and low bioavailability (50%) 19, 24. 
Recently, it has been proposed that nateglinide is 
provided to treat type 2 diabetes mellitus, lower blood 
glucose levels by blocking ATP- sensitive potassium 
channels in pancreatic beta cells, which stimulates insulin 
secretion. The usual dose of nateglinide is 60-120 mg 
three times a day. This drug is major problem short half-
life (1.5 hours) low bioavailability (20-30%). It is to prepare 
floating microspheres which is achieved to prolong drug 
release and controlled drug delivery system 20, 21. On the 
other hand, nateglinide is to make controlling blood 
glucose level and a formulated microsphere is to provide 
better control and improve patient compliance 22. 

Currently, studies have been shown that Sitagliptin 
Phosphate is an insulin-sensitizing and model antidiabetic 
drug. It is a better half-life (8-14 h) and bioavailability (87 
%) than other drugs. Sitagliptin is to make floating 
microspheres that is achieving sustained drug release in 
blood for a longer period of time result in improving 
absorption and thereby promote bioavailability 23. 

Colon targeting drug 
The colon specific drug delivery system is protecting 

the drug release and absorption in the stomach as well as 
small intestine and drug is distributed into the lower 
gastrointestinal tract result in decreasing dose frequency, 
lower side effects and increase patient compliance 25. It is 
a specific site of local and systemic delivery of drugs that 
is to provide eradicating of different inflammatory bowel 
diseases such as ulcerative colitis, Crohn's disease, 
amebiasis, colon cancer and systemic delivery of protein 
and peptide drugs. The colon is poorly absorbed drugs 
and slower release rates or longer release due to a longer 
retention time of drugs in the colon thereby increasing 
bioavailability 26, 27. 

Recently reported that the colon is a vascular organ 
and a site of specific drug delivery in the absorption site 
where the absence of digestive organ and long transit 
time result in improving systemic absorption of the drug 
and increasing bioavailability 28. Review studies have 
shown that most of the drugs are in absorption sites in 
the small intestine but some other drugs are essential to 
be targeted to different absorption sites due to various 
factors like any disease disorder, degradation of drug 
situations, for sustained release of drugs etc. 
Contrariwise, the colon targeting of drugs are poorly 
soluble drugs in the absorption sites, inhibits the drug 

release in upper GIT and reducing the first pass 
metabolism of drugs 29. Some studies have shown that 
most of the conventional dosage forms are prepared to 
target drugs into the colon but do not show sustaining or 
controlling drug release in the large intestine. In contrast, 
microspheres are the novel drug delivery system that 
confirms the sustained or controlled drug release into the 
colon targeting of drugs 30.  

In recently, proposed that oral drug delivery systems 
are about 50% of drug delivery into the body and patients 
are easily receiving colon targeting of drugs caused by 
reducing dosage frequency, gastric irritation and 
improved patient compliance and bioavailability. The 
colon specific drug delivery systems (CDDS) are also used 
to anti-asthmatic, antihypertensive and antidiabetic drugs 
delivery in the colon 31. Some studies proposed that CDDS 
microspheres are better than conventional dosage forms 
which result in more uniform drug dispersion in the large 
intestine, increases colon residence time and decreases 
local irritation 32. 

Recent, studies showed that budesonide (BUD) is a 
glucocorticoid with high anti-inflammatory activity and it 
is used to treatment of inflammatory bowel disease. 
Budesonide is to develop microspheres for colon delivery 
that is acquiring sustained drug release, increase 
retention time and bioavailability, reducing dosing 
frequency, assuring the efficiency of treatment and 
improving patient compliance 33. Indomethacin is an 
analgesic and non‐steroidal anti‐inflammatory drug which 
is used to prevent of rheumatoid diseases. It is a major 
problem short half- life (3-6). Indomethacin is to 
formulate the microspheres colon drug delivery system 
that is achieved to increase biological half-life 34. It has 
been demonstrated that lornoxicam is an analgesic and 
non-steroidal anti-inflammatory drug that is used to 
efficient treatment of ulcerative colitis. It is to make 
microspheres colon targeting of drugs delivery result in 
improved bioavailability, maintaining plasma drug 
concentration and specific site of drug release in the 
body 35. 

Currently, studies have been reported that Meloxicam 
is a NSAID (Non-steroidal anti-inflammatory drug) drug 
which is behavior treatment of colorectal cancer. 
Meloxicam is to prepare colon specific microspheres as a 
result of this drug is quickly released upper GI 
(gastrointestinal) tract and drug sustained 24 hours in 
lower GI tract at PH 7.4 36. On the contrary, some studies 
have been shown that trimetazidine hydrochloride is an 
antianginal drug and it is main trouble low biological half- 
life (6±1.4h). It is formulated to colon targeting 
microsphere which is attaining site specific colon release 
and drug release up to 4-24 37.  

Nowadays, some studies found that levofloxacin (LFX) 
is a broad-spectrum antibiotic of the fluoroquinolone
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drug class and short biological half- life (6-8). It is 
prepared to colon specific microspheres that are 
increasing half- life, decreasing side effects, ensuring the 
efficiency of treatment, improving compliance and 
reducing dosing frequency 38. At present, studies have 
been reported that piroxicam is a non-steroidal anti-
inflammatory drug that is used to treatment of 
rheumatoid arthritis. It comes with such as GIT irritation 
and slows drug release for about 10 hours at the site of 
absorption. But piroxicam colon specific microsphere is a 
good manner to achieve sustained release for about 24 
hour and reducing side effects39. 

Antihypertensive drugs 
Microspheres (novel drug delivery system) are a lot of 

opportunity for a formulation of antihypertensive drugs 
which are classified as ACE inhibitors, angiotensin 
antagonist, calcium channel blocker, diuretics, and 
vasodilator. Most of the antihypertensive drugs are being 
important drawbacks such as short half-life, low 
bioavailability, poor permeability and unwanted side 
effects. So Microsphere designs are achieved to 
overcome the disadvantage of hypertensive drugs 42. 
Recently, studies have been showed that metoprolol 
tartrate is β-adrenergic receptor blocking agent which is 
used to treatment of mild to moderate hypertension and 
constant angina. It is a major drawback rapidly absorbed 
in gastric regions and patient compliance. Therefore, 
metoprolol tartrate microsphere is prepared to achieve 
prolong drug release, improve patient compliance, 
reduce dosing frequency and decrease side effects 43.  

In the present study, losartan potassium is a desirable 
antihypertensive drug but is also used to plasma proteins, 
gastrointestinal disorders, neutropenia, acute 
hepatotoxicity, migraine, and pancreatitis. It is 
formulated to microspheres losartan potassium result in 
increasing biological half- life, reduce dosing frequency 
and in this manner reduce the drug resistance in patients. 
On the other studies have been showed that losartan is a 
better-sustained effect more than 12 hours 44, 45. The 
study demonstrated that diltiazem HCl is an 
antihypertensive drug which is used to prevent angina 
pectoris and hypertension. It is a major problem short 
biological half- life (3-5 hour). Hence, diltiazem HCl is to 
develop microspheres as a result of a sustained release of 
drug up to 12 hours and increase half- life (about 14.8 
hours) 46. 

Conclusion 
This review has shown the importance of sustained or 

controlled release drugs prepared using microspheres 
approach in pharmaceutical research. The significance of 
this method of formulation have been seen in anti-
diabetic, colon target and antihypertensive drugs, which 
was seen in their increased therapeutic efficacy, 
biological half- life, reduce dosing frequency and improve 

patient compliance; hence, it could be considered as a 
novel drug delivery system which is more beneficial to 
patients than the conventional dosage form.  

 

References 

1. 1. Koyani V, Dedakia A, Matholiya C, Patel P, 
Microspheres for intranasal delivery system: as 
review. Bio Drug Tar 2014; 2(1): 014-019. 

2. 2. Shoaib Sarwar H, Hanif M, Jalil A, Salman 
Haider M, Naeem F,  Nawaz A,  Churasiya V, 
Mcrospheres for drug delivery application. Pak J 
Pharm Sci 2015; 1(1): 9-18. 

3. 3. Chowdary KPR, Ravi SK, Subrahmanyam SVV, 
Recent research on microspheres - a review. Jl 
GlobTren  Pharm Scie 2014; 5(2): 1557-1566 

4. 4. Khan M, Ansari V, Kushwaha P, Kumar A, 
Akhtar J, Mucoadhesive microspheres for 
controlled delivery of drugs. Asian J Pharm Clin 
Res 2015; 8, (4): 1-20. 

5. 5. Kumar BP, Chandiran IS, Bhavya B, Sindhuri M,  
Microparticulate drug delivery system: a review. 
Indian J Pharm Sci & Res 2011; l(1): 19-37. 

6. 6. Prasad  BSG, Gupta VRM,  Devanna N,  
Jayasurya K, Microspheres as drug delivery 
system – a review. J Glob Trend Pharm Sci 2014; 
5(3): 1961 -1972. 

7. 7. Priyadarshini MK, Parthiban1 S, Nesalin JAJ, 
Vikneswari A, Microspheres: as carriers used for 
novel drug delivery system. Asian J Res Bio 
Pharm Sci 2014; 2(2): 69 - 76.  

8. 8. Sharma N, Purwar N, Gupta PC, Microspheres 
as drug carriers for controlled drug delivery: a 
review. Int J Pharm Sci Res 2015; 6(11): 4579-
4587. 

9. 9. Kanav M, Manju N, Sandeep A, Microspheres: 
a recent update. Int J Rec Sci Res 2015; 6(8): 
5859-5867. 

10. 10. Naveen HP, Nesalin JAJ, Mani TT, A modern 
review on microsphere as novel controlled drug 
delivery system. Asian J Res Pharm Sci Bio 2014; 
2(3):  62 - 69. 

11. 11. Sahil K, Akanksha M, Premjeet S, Ajay Bilandi 
A,  Kapoor B, Microsphere: a review. Int J Res 
Phar Chem 2011; 1(4): 1184- 1197. 

12. 12. Nikam VK, Gudsoorkar VR, Hiremath SN, Dolas 
RT, Kashid VA, Microspheres - a novel drug 
delivery system: an overview. Int  J Pharm and 
Chem Sci 2012; 1 (1): 113-128. 

13. 13. Bera K, Sarwa KK, Mazumder B, Metformin 
HCl loaded mucoadhesive agar microspheres for 
sustained release. Asian J Pharmaceut 2013 : 75-
82.



PhOL     Bolai et al.     31 (pag 27-34) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1824-8620 

14. 14. Rathore B, Yadav A, Nayak G, G. K. Saraogi 
GK, Singhai AK, A review on microspheres as 
drug delivery carriers for management of 
diabetes mellitus. Int J Pharm & L Sci2012; 3 (10): 
2064-2070. 

15.  15. Suresh CJ, Jasuja ND, Enhancement of 
transdermal delivery system and antidiabetic 
approach: an overview. Int J  Pharm 2012; 2(1): 
129-141. 

16. 16. Manish D, Prashant K, Amit T, Roshni C, Raja 
K, Sivakumar T,  Formulation and evaluation of 
floating microsphere containing anti diabetic 
drug. Int J Pharm Chem Sci 2012; 1 (3): 1387-1385.  

17. 17. Swarupa Y, Gangaiah P, formulation and 
evaluation of metformin hydrochloride sustained 
released microspheres. J Compre Pharm 2014; 
1(4):136-141.  

18. 18. Senthil A, Hardik RT, Sivakumar T, Jain DA, 
Formulation and evaluation of mucoadhesive 
glipizide microspheres using carboxy methyl 
cellulose. Int J Precli Pharm Res 2011; 2 (1): 45-51.  

19. 19. Arvind P, Ashwani M, Anupam P, Preparation 
and evaluation of mucoadhesive microspheres of 
repaglinide for treatment of diabetes mellitus 
type II. Int J Adv Pharm 2015; 4 (5): 73-82. 

20. 20. Tekade BW, Jadhao UT, Thakare VM., Yogita 
AC, Vaishali DP, Chaudhari CS, Design and in-vitro 
evaluation of ethyl cellulose based floating 
microspheres containing anti-diabetic drug. 
Asian J Bio Pharm Sci 2013; 3(23): 33-37. 

21. 21. Noopur P, Archana NS, Kamal M, Formulation 
and evaluation of floating microspheres of 
nateglinide. Int J  Pharma Sci Res 2016; 7(11): 453-
464. 

22. 22. Bashir S, Imran N, Hafeez UK, Alamgeer, Hafiz 
MI, Sabiha K, Fakhar H, Sumbul Q, Asad M, In 
vitro evaluation of nateglinide-loaded 
microspheres formulated with biodegradable 
polymers. Trop J Pharm Res 2014; 13 (7): 1047-
1053. 

23. 23. Vadaliya SK, Vadaliya KR, Desai HT, Patel JK, 
Formulation and in-vitro evaluation of floating 
microspheres of anti-diabetic drug prepared by 
solvent evaporation method. Int J Pharm Chem 
Sci 2013; 2 (1): 397-403. 

24. 24. Sunil KJ, Ashok KS, Mukesh G, Aditya NP, 
Amrish K, Akhlesh KJ, Delivery of repaglinide–
cholestyramine complex loaded ethylcellulose 
microspheres to gastric mucosa for effective 
management of type-2 diabetes mellitus. Current 
Sci 2014; 106 (11): 1518-1528. 

25. 25. Samvedna A, Shalini S, Sukhbir L, Neeraj C, 
Recent trends in Colon targeted drug delivery 

system. Res J Pharm Bio Chem Sci 2011; 2(4): 406-
415. 

26. 26. Singh A, Sharma A, Pooja, Anju, Novel 
approaches for colon targeted drug delivery 
system. Int J Res Deve Pharm L Sci 2014; 3 (2): 
877-886. 

27. 27. Bhushan PK, Kalyani VT, Vinayak SM, Sandeep 
SL, Colon targeted drug delivery system – a novel 
perspective Asian J Bio Pharm Scie 2014; 2(14): 21-
28. 

28. 28. Amith K, Geeta A, Hari SLK,  Colon specific 
drug delivery PH sensitive polymers & pulsatile 
drug dlivery system. Indo G J pharm sci 2015: 5(1): 
6-11. 

29. 29. Verma S, Kumar V, Mishra DN, Singh SK, 
colon targeted drug delivery: current and novel 
perspectives. Int J Pharm Sci Res 2012; 3(5): 1274-
1284. 

30. 30. Dinesh K, Kamal S, Gourav G, Deepika Y, 
Ashima S, Surender V, Microspheres for colon 
targeted drug delivery: A comprehensive review. 
Int J Pharm Sci Res 2016; 1(4): 39-45. 

31. 31. Singh N, Khanna RC, Colon targeted drug 
delivery systems – a potential approach. The 
Pharm Innov 2012; 1(1):  40-47. 

32. 32. Chawla A, Sharma P, Pawar P, Eudragit S-100 
coated sodium alginate microspheres of 
naproxen sodium: Formulation, optimization and 
in vitro evaluation. Acta Pharm 2012; 62: 529–545. 

33. 33. Liu Y, Zhou H, Budesonide-Loaded Guar Gum 
Microspheres for Colon Delivery: Preparation, 
Characterization and in Vitro/in Vivo Evaluation. 
Int J Mol Sci 2015; 16: 2693-2704. 

34. 34. Kulkarni PK, Dixit M, Panner S, Singh DR, 
Formulation and evaluation of indomethacin 
microspheres for colonic drug delivery system. 
Int Res J Pharm 2011; 2(8): 181-184. 

35. 35. Keraliya RA, Shah VH, Formulation of colon 
targeted guar gum based matrix microsphere 
containing lornoxicam for effective treatment of 
ulcerative colitis. Int Res J Pharm Sci 2014; 5(1): 4-
9. 

36. 36. Sandeep Kumar MS, Parthiban S, Senthil 
Kumar SK, Formulation and evaluation of 
meloxicam loaded microspheres for colon 
targeted drug delivery. Int J Biopharm 2013; 4(2): 
80-89. 

37. 37. Kumar SNA, Pavanveena C, Kavitha K, Colonic 
drug delivery system of trimetazidine 
hydrochloride for angina pectoris. Int J Pharm 
Pharma Sci 2011; 3(2): 22-26. 

38. 38. Jin L, Ding Y,Feng M, Cao Q, Preparation oral 
levofloxacin colon-specific microspheres 



PhOL     Bolai et al.     32 (pag 27-34) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1824-8620 

delivery: in vitro and in vivo studies. Drug Deliv 
2016; 23(3): 982–988. 

39. 39. Madhavi K, Shobha SR,  Zahra F, Formulation 
and in vitro evaluation of piroxicam loaded 
alginate microspheres (colon specific) using 
ionotropic gelation technique. IOSR J Pharm 
2016; 6(3): 23-18. 

40.  40. kishori LD, Nilima AT, Paraag SG, Formulation 
and development of tinidazole microspheres for 
colon targeted drug delivery system. J Pharm 
Res 2013; 6: 158-165. 

41. 41. Dang T, Cui Y, Chen YD, Meng XM, Tang BF, 
Wu JB, Preparation and characterization of 
colon-specific microspheres of diclofenac for 
colorectal cancer. Trop J Pharm Res 2015; 14 (9): 
1541-1547. 

42. 42. Kumar V, Arvind S, Ashish S, Gourav J, Dhillon 
V, Recent advances in ndds (novel drug delivery 
system) for delivery of anti- hypertensive drugs. 
Int J Drug Dev Res 2011; 3(1): 252-259. 

43. 43. Malipeddi VR, Rajendra A, Kamal D, 
Formulation and evaluation of controlled release 
ethylcellulose and polyethylene glycol 
microspheres containing metoprolol tartrate. 
Interventional Med App Sci 2016; 8 (2): 60–67. 

44. 44. Bunty CI, Kavitha K, Rupeshkumar M , 
Jagadeesh S, Formulation and evaluation of 
microspheres of an antihypertensive drug using 
natural polymers. Res Arti Pharm Sci 2012; 2(4): 
113-118. 

45. 45. Asif HM, Kumar RA, T. Rama Rao R, Anjum M, 
Preparation and evaluation of ethylcellulose 
microspheres prepared by solvent evaporation 
technique. Int J Pharm Pharm Sci 2014; 6(7): 264-
266. 

46. 46. El-Say KM,  El-Helw AM, Ahmed OAA, Khaled 
M. Hosny KM, Ahmed TA, Novel controlled 
release of antihypertensive drug preparation, in-
vitro and in-vivo evaluation. African J Pharm 
Pharmacol  2013; 7(25): 1744-1756. 

47. 47. Pranav MKR, Lakshmi K, Preparation and 
evaluation of atenolol floating beads as a 
controlled drug delivery system. Int J Innovat 
Pharm Res 2012; 3(3): 226-228. 



PhOL     Bolai et al.     33 (pag 27-34) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1824-8620 

Table 1: List of different oral anti-diabetic drug microspheres 16, 17, 18, 19, 20, 21, 22, 23, 24 

 

Drug Polymers Method used for preparation 

Metformin Hydrochloride Hydroxy propyl methyl 
cellulose (HPMC), Eudragit 
RS100 

Emulsion solvent evaporation 
technique 

Metformin Hydrochloride Sodium alginate Ionic gelation method 

Glipizide Carboxy methyl cellulose Emulsification phase 
separation technique 

Repaglinide Carbopol, HPMC Emulsification solvent 
evaporation technique 

Nateglinide Ethyl cellulose Solvent evaporation method 

Nateglinide Ethyl cellulose, Eudragit S-100 Emulsion solvent evaporation 
method 

Nateglinide Olibanum gum and guar gum Ionic gelation method 

Sitagliptin Phosphate Eudragit RS 100, HPMC Solvent evaporation method 
 

Table 2: Chart of various oral colon targeting of drugs microspheres 32, 33, 34, 35, 36, 37, 38, 39, 40, 41  

 

Drug Polymers Method used for 
preparation 

Naproxen Eudragit S-100, sodium 
alginate 

Emulsification method 

Budesonide Guar gum. Microspheres 

Indomethacin Eudragit L‐100, Eudragit S‐100 Solvent evaporation method 

lornoxicam Guar gum Emulsification method 

Meloxicam Eudragit S-100, sodium 
alginate 

Ionotropic gelation method 

Trimetazidine 
hydrochloride 

HPMC, Guar gum Emulsification technique 

Levofloxacin Glutaraldehyde Spray-drying method 

Piroixicam Sodium alginate, Eudragit S-
100  

Ionotropic gelation 
technique 

Tinidazole Eudragit L 100, Eudragit S 100 Solvent evaporation method 

Diclofenac sodium Ethyl cellulose, cellulose 
acetate phthalate (CAP), 
eudragit L 100-55. 

Solvent evaporation 
technique 
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Table 3: List of different oral Antihypertensive drugs microspheres 43, 44, 45, 46, 47 
 

Drug polymers Method used for preparation 

Metoprolol tartrate Ethyl cellulose, polyethylene 
glycol-6000 

Solvent evaporation method 

Losartan potassium Chitosan, sodium alginate Solvent evaporation 
technique 

Losartan Ethylcellulose Solvent evaporation manner 

Diltiazem HCl. Ethyl cellulose, Eudragit RS 
100 

Emulsion solvent evaporation 
technique 

Atenolol Hydroxyl propyl methyl 
cellulose, sodium alginate  

Ionotropic gelation technique 

 


