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ABSTRACT 

         In the present investigation three natural gums namely gum karaya, gum tiruman and 

gum olibanum were evaluated as sustained release carriers for indomethacin.  A 

comparative evaluation of the three natural gums is made.   These three natural gums have 

not been investigated earlier.   The three gums are available abundantly in the forests of 

eastern ghats.  The genuine sample of the gums are supplied by the Girijan Corporation, 

Visakhapatnam.  Indomethacin was included in the study in a model drug that requires 

controlled release because of its short biological half-life of 4.5 hours and also to reduce 

its G.I. side effects majorly peptic ulceration with bleeding. 
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1. INTRODUCTION 

Natural gums as carriers for controlled release: 

Natural polysaccharides and their derivatives represent 

a group of polymers widely used in pharmaceutical 

dosage forms.  Various kinds of natural gums are used 

in the food industry and are regarded as safe for human 

consumption.  These polysaccharides are obtained 

usually as plant exudates containing various sugars 

other than glucose and having significant quantities of 

oxidized groups in adjunct to their normal polyhydroxy 

format.  In many cases, water-soluble polysaccharides 

generally similar to the exudates are components of land 

and marine plants and their seeds.  These materials 

result from normal metabolic processes, and many 

times, they represent the reserve carbohydrate in that 

system. 

 It is established that the hydrophilic polymers 

release freely soluble drugs to a fairly constant rate.  

Various synthetic polymers (e.g., cellulose ethers, 

polyalkylmethacryltes, etc.) used for this purpose have 

been reviewed. These polymers when in contact with 

water are hydrated and form a gel. Natural gums (like 

agar in the form of beads and konjac in the form of 

cylinders) have also been examined as matrices for the 

sustained release of drugs. When natural gums in the 

form of compressed tablets are placed in water, they are 

expected to absorb water from the medium and form a 

gel before they dissolve in the medium. If a drug is 

contained in the tablet, it is expected to be released 

through the gel layer, and sustained release may be 

achieved.  

 Natural gums are often preferred to synthetic 

materials due to their non-toxicity, low cost, and free 

availability. It should be noted that many old materials 

compete successfully today after almost a century of 

efforts to replace them. It is the usual balance of 

economics and performance that determines the 

commercial realities. Natural gums have been modified 

to overcome certain drawbacks, like uncontrolled rate 

of hydration, thickening, drop in viscosity on storage, 

microbial contamination, and the like. 

Gum Karaya (Sterculia Gum): Gum Karaya, 

sometimes known as Sterculia gum, is the dried 

exudation of the Sterculia urens tree and other species 

of Sterculia.  The tree is native to India. 

Gum Olibanum: It is the dried, gummy exudation 

obtained from various species of Burseraceae trees.  The 

main species are Boswellia carteri, Boswellia 

frererana, Boswellia papyrifera and many others.  Main 

producing countries are Somalia, Ethiopia, Southeast 

Arabia, and India.  The Olibanum trade knows three 

principal origins: Aden/Somalia, Eritrea, and India. 

Gum Tiruman: It is obtained from Anogeissus 

latifolia.  It is used in pharmaceuticals, cosmetics, foods 

and stabilizing agents in oil and aqueous emulsions. 

2. MATERIALS AND METHODS 

 Gum karaya grade A obtained from Girijan 

Cooperative Corporation Ltd., Visakhapatnam, Gum 

olibanum grade A, Gum tiruman Grade A, 

Indomethacin drug was obtained from Jagssonpal 



Indian Journal of Research in Pharmacy and Biotechnology, 2017, 5(3): 224-228 

IJRPB 5(3)                   www.ijrpb.com                     May-June 2017     Page 225 

pharmaceuticals. Talc, I.P. (Loba Chemie) Magnesium 

stearate, I.P. (Loba Chemie). 

Preparation of Matrix tablets: Matrix tablets of 

indomethacin was prepared by conventional wet 

granulations method employing natural gums which are 

gum karaba, gum olibanum, gum tiruman as per the 

formula given in Table.1. 

 The required quantities of medicament and 

matrix material were mixed thoroughly in a mortar by 

following geometric dilution technique.  The binder 

solution (mixture of alcohol and distilled water at the 

ratio 7:3 respectively) was added and mixed thoroughly 

to form a dough mass.  The mass was passed through 

mesh no. 18 to obtain wet granular.  The wet granules 

were dried at 55-60oC for 4 hours.  The dried granules 

were passed through mesh No. 10 to break the 

aggregates.  The lubricants were passed through mesh 

No. 100 on to the dry granules (bolting of lubrication) 

and blended in a closed polythene bag.  The tablet 

granules wee compressed into tablets on rotary multi 

station punching machine to hardness of 6-7 kg/sq. cm. 

 Drug release from the matrix tablets was 

studied using USP XXI-3 station dissolution rate test 

apparatus (Model DR-3, M/s Campbell Electronics) 

employing a basket stirrer at 75 rpm and at temperature 

of 37o + 1oC.  Phosphate buffer of pH 6.2 (750 ml) was 

used at dissolution fluid.  A 5 ml aliquot of dissolution 

medium was withdrawn through a filter at different time 

intervals, suitably diluted and assayed 

spectrophotometrically by measuring absorbance at 318 

nm. 

Table.1.Formulae of indomethacin matrix tablets prepared 

Ingredient 

(mg/tablet) 

Formulation code 

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 

Indomethacin 75 75 75 75 75 75 75 75 75 75 

Gum karaya 75 150 - - - - - - - - 

Gum Olibanum - - 75 150 - - 37.5 8.4 4 10 

Gum Tiruman - - - - 75 150 - - - - 

Magnesium stearate 3 4.5 3 4.5 3 4.5 2.25 1.7 4 4 

Talc 3 4.5 3 4.5 3 4.5 2.25 1.7 4 4 

Lactose - - - - - - - - 113 107 

3. RESULTS AND DISCUSSIONS 

 In the present study three natural gums namely 

Gum Karaya, Gum tiruman and Gum Olibanum were 

evaluated as sustained release carriers.  These natural 

gums are abundantly available in the forests of Eastern 

Ghats.  M/s Girijan Corporation, Visakhapatnam is 

engaged in the collection of these natural gums from the 

forests and is exporting them for food, textile, 

performance and pharmaceutical purposes.  Natural 

gums are hydrophilic polymers and when in contact 

with water they are hydrated and form a gel.  Because 

of this property natural gums like Agar, Xanthan gum, 

alginates and pectins have been reported as suitable 

matrix materials for obtaining sustained release of 

medicaments incorporated in them.  The three natural 

gums selected have not been evaluated earlier for 

obtaining sustained release.  Literature on these gums 

and their pharmaceutical application is rather scanty.  

Hence these three natural gums were evaluated as 

sustain release carriers for indomethacin.  Indomethacin 

was induced in the study as a model drug that requires 

sustain release. 

 Matrix tablets each containing 75 mg of 

indomethacin were prepared employing the three 

selected natural gums by conventional net granulation 

method.  Among the various approaches for sustained 

release, formulation of matrix tablet is a simple and   

feasible technique for obtaining sustained release.  In 

each case two different ratios of drug and gum namely 

1:1 and 1:2 were used in the preparation of matrix 

tablets.  All the matrix tablets prepared were found to be 

non-disintegrating in water, 0.1N HCl and phosphate 

buffer pH 6.2.  Hardness of the tablets was in the range    

6-7 kgs/sq.cm.  Percent weight loss in the friability test 

was found to be less than 0.2% in all the cases the tablets 

in all the batches contained indomethacin in the range 

74.5 – 75.2 mg per tablet.  As such, all the batches of 

matrix tablets prepared were of good quality with regard 

to hardness, for ability and rug content. 

 Indomethacin release from the matrix tablets 

was studied in phosphate buffer of pH 6.2 as prescribed 

in USP 24 for indomethacin extended release capsules.  

Indomethacin release from all the tablets prepared was 

slow and extended over longer periods of time.  

Indomethacin release was relatively fast from 

formulations F1 and F2 which contained gum Karaya as 

matrix material.  T90 (time for 90% release) values were 

3.0 and 4.0 hours respectively for formulation F1 and F2.  

Indimethacin release was very slow from formulations 

F3 and F4 which contain gum olibanum.  These tablets 

provided only 7-10 percent release in 12 hours. 

 The matrix tablets formulated employing gum 

tiruman (F5 and F6) provided slow release over a period 

of 12 hours and release was complete in 12 hours.  T90 

values were found to be 7.0 and 8.2 hours respectively 

for formulation F5 and F6.  With all the three natural 
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gums the release was decreased when the proportion of 

gum increased. 

 Indomethacin extended release capsules are 

official in USP 24.    USP 24 specified a release of 12-

32% in 1 hour, 27 – 52% in 2 hours, 50 – 80% in 4 hours 

and not less than 80% release in 12 hours for this 

product.  Among all the matrix tablets prepared 

formulation F6 fulfilled the USP 24 release rate 

specification test and hence formulation F6 is 

considered as a good sustained release formulation of 

indomethacin.  Thus the results indicated that gum 

tiruman was more suitable as sustain release carrier for 

obtaining release over 12 hours. 

 Gum olibanum when used in 1:1 and 1:2 

proportion has greatly retarded the release of contained 

medicament (indomethacin).   To further evaluate its 

applicability in sustained release formulation, matrix 

tablets were also prepared using lower proportions of 

gum olibanum.  Formulations F7 – F10 contained gum 

olibanum in lower proportions ranging from 2 – 50% in 

the formula.  Indomethacin release from these 

formulations (F7 – F10) was also very low.  Formulations 

F9, which contained 2% gum olibanum, has provide 

only 21.9% release in 12 hours.  Thus the gum olibanum 

was found to have excellent retarding effect on drug 

release from the matrix tablets even at very low 

concentration of 2%.  This retarding effect as drug 

release may be due to the high oil and resin contained 

in the gum. 

 The indomethacin release data of the matrix 

tablets formulated were evaluated as per zero order, first 

order and Higuchi, P. kinetics.  The released data were 

fitted to the corresponding equation to determine the 

release rate and mechanism of drug release from these 

tablets.  The results of data analysis are given in table 

10.   It was observed that when the release was relatively 

fast as in the case of formulations F1, F2, F5, F6, the 

release data more obeyed first order kinetics.  Whereas 

when the release was slow as in the case of formulations 

made with gum olibanum (F3, F4, F7 – F10), the release 

followed zero order kinetics. 

 Plots of percent released Vs. square root of time 

were found to be linear with ‘r’ greater than 0.922 with 

all the formulations indicating that the drug release 

mechanism from these matrix tablets was diffusion 

controlled. 

Table.2.Dissolution profile of indomethacin matrix tablets (F1 and F2) 
Time (hour) Mean percent of Indomethacin 

released + SD 

F1 F2 

0.5 32.86 + 0.75 24.29 + 1.30 

1.0 55.56 ± 0.28 41.91  ± 1.51 

2.0 77.62   0.49 68.90  1.03 

3.0 91.62  1.52 68.90  1.03 

4.0 98.54 0.57 96.39  0.50 

5.0 98.70 1.02 99.35  1.77 

6.0 99.02  1.02 98.87  0.98 

7.0 99.69  2.05 100.34  0.85 

  

Table.3.Dissolution profile of indomethacin matrix tablets (F3 and F4) 

Time (hr) Mean percent of Indomethacin released + SD   

F3 F4 

0.5 3.68 + 0.07 3.07 + 0.05 

1.0 2.68 + 0.15 3.02 + 0.17 

2.0 3.39 + 0.19 3.33 + 0.16 

3.0 4.81 + 0.10 4.95 + 0.05 

4.0 5.05 + 0.13 4.70 + 0.05 

5.0 5.65 + 0.03 4.44 + 1.01 

6.0 5.79 + 0.13 5.18 + 0.30 

7.0 6.82 + 0.05 5.64 + 0.05 

8.0 7.27 + 0.13 6.03 + 0.04 

10.0 8.23 + 0.19 6.94 + 0.08 

11.0 9.04 + 0.04 7.39 + 0.03 

12.0 9.44 + 0.05 7.71 + 0.04 

13.0 9.69 + 0.04 7.92 + 0.03 

14.0 10.09 + 8.28 8.28 + 0.10 
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Figure.1.Dissolution profiles of indomethacin in 

matrix tablets F1 and F2 

Figure.2.Dissolution profiles of indomethacin in 

matrix tablets F3 and F4 

 

Table.4.Dissolution Profile of Indomethacin Matrix Tablets – F5 and F6 
Time (hr) Mean percent of Indomethacin released + SD   

F5 F6 

0.5 24.13 + 1.02 20.84 + 1.02 

1.0 45.20 + 1.51 31.71 + 1.71 

2.0 55.90 + 1.31 41.08 + 1.81 

3.0 67.92 + 1.74 56.89 + 1.91 

4.0 74.66 + 0.50 63.14 + 1.72 

5.0 80.42 + 1.51 66.26 + 1.31 

6.0 81.25 + 1.74 68.74 + 1.31 

7.0 87.18 + 1.02 80.42 + 0.57 

8.0 94.91 + 0.49 85.37 + 0.75 

10.0 96.55 + 1.59 100.65 + 2.28 

11.0 97.88 + 0.99 102.65 + 2.18 

12.0 100.00 + 1.02 102.65 + 2.18 

 

Table.5.Dissolution profile of Indomethacin Matrix Tablets – F7, F8, F9 and F10 

Time (hr) Mean percent of Indomethacin released + SD   

F7 F8 F9 F10 

0.5 3.05 + 0.08 1.49 + 0.05 3.55 + 0.77 3.86 + 0.14 

1.0 3.53+ 0.22 2.37 + 0.16 4.19 + 0.75 4.08 + 0.28 

2.0 5.57 + 0.15 3.74 + 0.20 4.95 + 0.94 5.37 + 0.16 

3.0 6.20 + 1.75 4.40 + 0.24 6.99 + 1.22 6.91 + 1.33 

4.0 7.53 + 2.06 5.41 + 0.28 8.33 + 2.04 7.11 + 0.51 

5.0 8.40+ 2.39 5.56 + 0.69 -- 8.64 + 1.67 

6.0 9.95 + 3.01 6.31 + 0.74 10.26 + 3.06 -- 

7.0 10.81 + 3.07 9.30 + 0.48 11.96 + 4.09 11.18 + 1.51 

8.0 12.91 + 3.94 13.14 + 0.77 12.99 + 4.60 11.65 + 1.33 

9.0 13.42 + 2.42 14.47 + 0.74 14.49 + 4.96 11.78 + 1.69 

10.0 13.36 + 3.01 -- 15.39 + 5.75 13.44 + 2.01 

11.0 13.60 + 3.01 -- 18.72 + 6.99 14.07 + 2.38 

12.0 14.81 + 3.15 16.27 + 0.61 21.90 + 7.91 14.64 + 2.13 

13.0 15.84 +3.83 16.41 + 0.61 22.91 + 8.02 14.45 + 2.30 

14.0 16.60 + 3.89 16.80 + 0.57 24.23 + 8.36 17.14 + 1.85 

 

  
Figure.3.Dissolution profiles of indomethacin 

matrix tablets F5 and F6 
Figure.4.Dissolution profiles of indomethacin matrix 

tablets F7, F8, F9 and F10 
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4. CONCLUSION 

 Matrix tablets containing indomethacin could 

be prepared employing gum karaya, gum olibanum and 

gum tiruman by conventional wet granulation method.  

All the batches of matrix tablets prepared were of good 

quality with regard to hardness, friability and drug 

content. The matrix tablets prepared employing the 

three natural gums were non-disintegrating in water, 

0.1N HCl and phosphate buffer of pH 6.2. Indomethacin 

release from all the matrix tablets was slow and 

extended over longer periods of time. Indomethacin 

release was relatively fast and complete within 4 hours 

from the tablets formulated employing gum karaya. 

Gum tiruman showed good retarding effect as drug 

release and indomethacin matrix tablets formulated 

employing gum tiruman fulfilled the official (USP 24) 

drug release rate test specification prescribed for 

indomethacin extended release capsules. Gum 

olibanum showed excellent retarding effect on drug 

release even at very low concentration of 2% in the 

formula. Indomethacin released from the matrix tablets 

formulated employing the three natural gums was 

diffusion controlled and followed first order kinetics 

when the release was relatively fast and zero order 

kinetics when the release was slow. Good sustained 

release tablets of indomethacin could be formulated 

employing gum tiruman. Thus the results of the study 

clearly indicated the gum olibanum and gum tiruman 

are more suitable as sustained release carriers than gum 

karaya. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REFERENCES 

1. Rajamma AJ, Yogesha HN, and Sateesha SB, Natural 

gums as sustained release carriers: development of 

gastroretentive drug delivery system of ziprasidone 

HCl, Daru Journal of Pharmaceutical Sciences, 20(1), 

2012, 58-64. 

2. Atul K, Ashok KT, Narendra KJ, Subheet J, 

Formulation and in vitro, in vivo evaluation of 

extended-release matrix tablet of Zidovudine: influence 

of combination of hydrophilic and hydrophobic matrix 

formers. AAPS Pharm Sci Tech, 7(1), 2006, E1–E9. 

3. Bravo SA, In-vitro studies of Diclofenac sodium 

controlled-release from biopolymeric hydrophilic 

matrices. J Pharm Pharm Sci, 5(3), 2002, 213–219. 

4. Wadher KJ, Kakde RB and Umekar MJ, Formulation 

and Evaluation of a Sustained-Release Tablets of 

Metformin Hydrochloride Using Hydrophilic Synthetic 

and Hydrophobic Natural Polymers, Indian J Pharm Sci, 

73(2), 2011, 208–215. 

5. Bharadwaj TR, Kanwar M, Lal R, Gupta A, Natural 

gums and modified natural gums as sustained-release 

carriers. Drug Dev Ind Pharm, 26, 2000, 1025–38. 


