
Y.Indira Muzib et al. IRJP 2012, 3 (11) 

Page 158 

 INTERNATIONAL RESEARCH JOURNAL OF PHARMACY                                                
www.irjponline.com ISSN 2230 – 8407 

 Research Article 

  
EFFECT OF KONDAGOGU ON THE RELEASE BEHAVIOUR OF AMBROXOL HYDROCHLORIDE  

MATRIX TABLETS 
Y.Indira Muzib*, Padma Sree.Kurri  

 Institute of Pharmaceutical Technology, Sri Padmavathi Mahila University, Tirupathi, India 
 

Article Received on: 16/09/12 Revised on: 11/10/12 Approved for publication: 08/11/12 
 
*Email: yindira1415@gmail.com 
  
ABSTRACT 
The aim of present research work was to study the effect of kondagogu on the release behavior of ambroxol hydrochloride sustained delivery dosage forms. 
Oral dosage forms containing 75mg Ambroxol hydrochloride in matrix tablets were formulated by wet granulation technique. The tablets were subjected to 
physical parameters like thickness, weight variation, friability and drug content etc. In vitro drug release studies of these formulations were studied at pH 1.2 
buffer for the first 2hrs and in pH 6.8 phosphate buffer for the next 10hrs using the USP dissolution apparatus with the paddle assemble. Results shows that 
kondagogu alone not protect the drug up to 12 hrs. Polymers of (kondagogu and guargum) blend protects the drug and extends the release rate till 12 hrs. The 
kinetics of the dissolution process was studied by analyzing the dissolution data using Higuchi and Korsemeyer kinetics. Optimzed formulation was followed 
higuchi release profile that is diffusion mediated. 
Keywords: Ambroxol hydrochloride, gum kondagogu, drug release, matrix tablets.  
 
INTRODUCTION 
Matrix diffusion is a suitable system in producing oral 
sustained release dosage form, especially tablets. Matrix 
tablet can be achieved by using appropriate type and 
concentration of a matrix substance, followed by general 
manufacturing process including granulation and 
compression. The matrix tablets composed of drug and 
release retardant material (polymer) offer the simplest and the 
least complicated approach to formulate sustained release 
dosage forms 1. 
The drug candidate selected under study is Ambroxol a 
metabolite of bromohexine which has been successfully used 
for decades in its hydrochloride form as a secretion-releasing 
expectorant in a variety of respiratory disorders 2. Ambroxol 
reduce the mucus viscosity of long mucopolysaccharide 
chains by fragmentation. A short biological half-life of 4hr 3-4 
calls for a frequent daily dose of 30mg 3-4 times a day 5. 
Ambroxol hydrochloride result in a more rapid recovery as it 
enhances the concentration of chemotherapeutic agents in 
bronchial secretions 6.  
Gum kondagogu 7-8 also called as hupu gum is a natural gum 
exudates obtained from stems and branches of 
“Cochlospermum gossypium” and belongs to Bixaceae 
family. It Consists of high molecular weight acetylated 
polysaccharides, which on hydrolysis yield galactose, 
rhamnose and galacturonic acid, along with minor amounts of 
glucuronic acid. It is swellable in water and water binding 
capacity for gum kondagogu is 35.1mL/g. Gum kondagogu is 
mainly used as a polymer and food additive. 
Guar gum is derived from the ground endosperm of the guar 
plant, Cyamopsis tetragonolobus, family legumnosae9 
consists of linear chains of (1-4)-β-D-mannopyranosyl units 
with α-D-galactopyranosyl units attached by (1-6) linkages 10. 
Guar gum will disperse and swell almost completely in cold 
or hot water to form a viscous sol or gel. Used as suspending 
agent, viscosity increasing agent, tablet binder disintegrant 
and stabilizing agent in pharmaceutical formulations 11.Being 
a natural gums side effects were not present. They were 
naturally and abundantly available and cheaper. Limited 
work is done on kondagogu and there is no work on 
Ambroxol chloride  formulations with konda gogu. Hence the 
present work aimed to formulate matrix formulations of 

Ambroxolhydrochloride for sustained action by utilizing 
natural polymers of guar gum and hupu gum. 
 
MATERIALS AND METHODS 
Materials  
Ambroxol hydrochloride was a gift sample from Sree Sai 
Organics Pvt.ltd., Kondapalli, Vijayawada. Gum kondagogu, 
was obtained from Girijan co-operative corporation Ltd, 
Visakhapatnam. Guar gum was obtained from Dabur research 
foundation, New delhi. Other materials used were of 
analytical grade, and procured from commercial sources. 
Methods 
Calculation of theoretical release profile of Ambroxol 
hydrochloride from SR tablets 
As per Robinson Erikson equation 12, the total dose of 
Ambroxol hydrochloride for twice-daily SR formulation was 
calculated using available pharmacokinetic data. According 
to Pharmacokinetic studies a dose of 30mg of Ambroxol 
hydrochloride with a half- life of 4h gives expected 
therapeutic effect within 2h. Therefore elimination rate 
constant K was found to be 0.1732 mg / h and the availability 
rate R was calculated as 5.2 mg / h.  The maintenance dose 
Dm was found to be 57.2mg. Total dose was calculated as 
87.2 mg and Dcorrected was 19.6mg. Therefore, total dose 
corrected was found to be 76.8mg (75mg). Hence an oral 
controlled release formulation of Ambroxol hydrochloride 
should contain a total dose of 76.8mg (75mg) and should 
release 19.6 mg in first 1h like conventional tablets, and 
5.2mg/hr up to 12hrs thereafter. 
Estimation of Ambroxol Hydrochloride  
An ultraviolet (UV) spectrophotometric method13 based on 
the measurement of absorbance at 248 nm in pH 1.2 buffer, 
and  pH 6.8 phosphate buffer were used in the present study 
for the estimation of Ambroxol hydrochloride. 
Formulation of tablets  
Matrix tablets were prepared using natural hydrophilic 
polymer such as gum kondagogu alone and in combination 
with guar gum. Weighed quantities of drug, polymer, 
diluents, and binder were mixed in geometric proportion. 
Amount of each ingredient was added as per table 1, granules 
were prepared using sufficient volume of granulating agent 
(2-Propanol: water) in the ratio of 1:1.  The dried granules 
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were then passed through sieve no16#. Talc and magnesium 
stearate were finally added as glidant and lubricant and were 
compressed to tablets using Cadmach 16 station tablet 
punching machine. The total weight of tablets varies from 
205 to 280mg. Prior to compression the granules were 
evaluated for various tests. 
Standard physical tests for matrix tablets 
For all the formulations of matrix tablets physical tests were 
performed and average values were calculated. The weight 
variation was evaluated on 20 tablets by weighing 
individually, the average weight was determined and percent 
variation of each tablet from the average weight of tablet was 
calculated. Tablet hardness was determined for 5 tablets of 
each formulation using a Monsanto tablet hardness tester and 
the average of applied pressure (Kg/cm2) for crushing the 
tablet was determined. Friability was determined by first 
weighing 10 tablets and then subjected for100 rotations for 4 
minutes at 25rpm in a Roche friabilator and then reweighed 
after dusting. The remaining weight of tablets was recorded 
and percent friability was calculated. The physicochemical 
properties of designed tablets are shown in table 3. 
Drug content uniformity 14 
For determining the drug content, three tablets from each 
formulation were finely powdered and amount equivalent to 
75 mg of Ambroxol hydrochloride was dissolved in 75 ml of 
phosphate buffer pH 6.8. From this 10 µg/ml, equivalent 
solutions were prepared and drug content of Ambroxol 
hydrochloride was determined by measuring the absorbance 
of samples at 248nm using UV/Visible spectrophotometer. 
Generally, the drug content in any formulation should fall 
within the limit of 90 – 110%.  
In vitro drug release studies 15  
Dissolution studies were carried out using USP apparatus 
type II (paddle) dissolution rate test apparatus. Stirring rate 

was maintained at 100 rpm.  900 ml 0.1N HCl and the 
phosphate buffer pH 6.8 was used as dissolution medium for 
the first 2 hours and from 3 to 12 hours respectively, which 
was maintained at 37± 0.2°C. Aliquots of 5 ml were 
withdrawn at predetermined time intervals and were filtered 
through 0.45µ membrane filter; fresh dissolution medium 
was replaced after each withdrawal. The study was performed 
in triplicate and the mean values are taken. The commercial 
Ambroxol SR capsules were used as the reference 
formulation, and were also subjected to in vitro drug release 
studies. 
Calculation of similarity factor (f2) 16 
Similarity factor was calculated for all the formulations with 
the marketed sample using the formula f2 = 50 + log {[1+ 
(1/n) ∑t=1 * n (Rt-Tt)2]-0.5 *100} where n is the number of 
dissolution sampling times, and Rt and Tt are the individual or 
mean percent dissolved at each time point for the reference 
and test dissolution profiles respectively. 
Measurement of swelling index 17  
The swelling behaviour of the optimized formulation (F6) 
was studied and the % increase in weight due to absorbed 
liquid or water uptake was estimated at each time point from 
the following equation: 

% Weight change = W1- W0 / W0  x 100 
Stability studies 18 
Physical stability and effect of ageing on the drug release was 
studied for the optimized matrix formulation F4. 20 tablets 
were packed in amber-colored screw capped bottles and kept 
in oven maintained at 450C with 75% RH to conduct short 
term stability study over a period of 45 days. At the end of 45 
days period, tablets were examined for appearance and 
dissolution test was performed to determine the drug release 
profiles and for drug content.  

 
Table 1. Composition of Ambroxol hydrochloride matrix tablets 

 
Batch No 

Drug 
(mg) 

Gum Kondagogu Guar 
Gum 

Avicel pH 
101 

Starch Talc Mg stearate Total weight 
(mg) 

F1 75 75 - 38.75 10.25 4 2 205 
F2 75 112.5 - 35 12.5 5 2.5 242.5 
F3 75 150 - 32.6 14 5.6 2.8 280 
F4 75 37.5 37.5 38.75 10.25 4 2 205 
F5 75 56.25 56.25 35 12.5 5 2.5 242.5 
F6 75 75 75 32.6 14 5.6 2.8 280 

*Quantity (mg) present per each Matrix tablet 
 

Table 2. Physical properties of granules formulated with Gum Kondagogu (F1-F3) and gum kondagogu with guar gum (F4-F6) * 
Batch 

No 
Angle of 
Repose 

LBD (g/ml) TBD (g/ml) CI (%) HR DC (%) Moisture 
Content (%) 

Loss on 
Drying (%) 

F1 31.31±0.04 0.34±0.02 0.42±0.02 19.04±0.04 1.23±0.03 98.16±0.04 5.2±0.3 4.8±0.2 
F2 28.87±0.03 0.37±0.03 0.46±0.04 19.56±0.01 1.24±0.02 100.89±0.03 5.4±0.3 5.1±0.4 
F3 25.55±0.03 0.42±0.08 0.51±0.04 17.64±0.02 1.21±0.02 97.61±0.04 5.8±0.2 5.3±0.4 
F4 27.17±0.02 0.44±0.04 0.49±0.05 10.20±0.02 1.11±0.06 99.54±0.06 5.9±0.5 5.7±0.5 
F5 25.90±0.06 0.49±0.03 0.55±0.02 10.90±0.04 1.12±0.04 99.07±0.04 6.4±0.4 5.9±0.3 
F6 25.24±0.09 0.54±0.04 0.62±0.07 12.90±0.05 1.14±0.01 98.42±0.02 6.8±0.3 6.3±0.5 

* All the values are expressed as mean± SE, n=5 
 

Table 3. Physical properties of tablets formulated with Gum Kondagogu and gum kondagogu with guar gum * 
Batch No Wt in mg Hardness 

(Kg/cm2) 
Thickness (mm) Friability (%) DC (%) 

F1 202.7±0.06 7.0±0.4 3.22±0.05 0.56±0.03 96.54±0.02 
F2 240.3±0.05 6.2±0.1 3.65±0.02 0.60±0.06 97.65±0.08 
F3 278.9±0.02 6.5±0.5 3.93±0.09 0.66±0.08 100.03±0.04 
F4 200.4±0.03 6.4±0.9 3.28±0.06 0.60±0.07 98.68±0.06 
F5 243.2±0.05 6.9±0.7 3.71±0.08 0.57±0.06 99.12±0.09 
F6 279.5±0.09 6.1±0.5 4.02±0.07 0.74±0.04 97.27±0.03 

* All the values are expressed as mean±SE, n=5 
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Table 4. Release kinetics of Ambroxol hydrochloride matrix tablets formulated with gum kondagogu and gum kondagogu with guar gum 
Batch 

No 
Release Model   

 
T90 

(hrs) 

Zero order First 
order 

Higuchi Koresmeyer-Peppas  
T50 

(hrs) 
r2 k r2 r2 k n r2 k  

F1 0.9935 24.6581 0.8139 0.8983 39.0633 1.1818 0.9888 20.3172 2.1 3.6 
F2 0.9910 32.3928 0.8738 0.9005 44.9104 1.2438 0.9913 26.9075 1.4 2.7 
F3 0.9926 47.3256 0.8264 0.9120 56.2642 1.1853 0.9972 42.9525 1.2 1.8 
F4 0.9634 9.2518 0.8345 0.9811 26.5400 0.7069 0.9965 17.5632 3.9 10.4 
F5 0.9614 8.2274 0.9919 0.9826 23.6211 0.6933 0.9980 16.0444 4.8 12.3 
F6 0.9768 7.8096 0.9939 0.9720 21.4187 0.7688 0.9969 12.4699 5.7 13.2 

 
Table 5. Similarity factor of Ambroxol hydrochloride matrix tablets formulated with gum kondagogu and guar gum (F4) and MS (f2=64.32) 

 
S.no 

 
Time 

Average % Drug release  
f2 

MDT(T) / 
MDT(R) 

AUC(T) / 
AUC(R) Reference Test 

1 0 0.000 0.000 0.000 0.000 0.000 
2 0.5 6.25 11.36 71.30 1.000 1.818 
3 1 13.59 16.64 72.31 0.786 1.509 
4 1.5 18.72 21.13 73.74 0.813 1.320 
5 2 22.69 27.13 72.05 0.939 1.255 
6 3 33.35 43.34 63.92 1.038 1.256 
7 4 39.79 50.46 59.89 1.001 1.267 
8 5 56.02 56.79 61.28 0.808 1.216 
9 6 58.78 62.99 61.86 0.893 1.165 
10 7 76.42 68.97 61.15 0.772 1.116 
11 8 79.39 75.03 61.59 0.845 1.072 
12 9 85.35 81.75 62.14 0.884 1.049 
13 10 90.35 88.08 62.84 0.920 1.035 
14 11 93.86 94.45 63.61 0.970 1.028 
15 12 99.06 99.70 64.32 0.974 1.025 
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Figure 1. Dissolution profiles of Ambroxol hydrochloride matrix tablets formulated with gum kondagogu (F1-F3)  and gum kondagogu with guar 
gum (F4-F6)( Zero order plot) 
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Figure 2. First order plot of Ambroxol hydrochloride matrix tablets formulated with gum kondagogu and gum kondagogu with guar gum 
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Figure 3. Higuchi plot of Ambroxol hydrochloride matrix tablets formulated with gum kondagogu and gum kondagogu with guar gum 
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Figure 4 Koresmeyer-Peppas plot of Ambroxol hydrochloride matrix tablets formulated with gum kondagogu and gum kondagogu with guar gum 

 

 
 

Figure 5 Similarity factor of Ambroxol hydrochloride matrix tablets formulated with gum kondagogu and guar gum (F4) and MS (f2=64.32) 
 
RESULTS AND DISCUSSION 
Physical properties of granules 
The prepared granules of all the formulations were evaluated 
for angle of repose, loose bulk density (LBD), tapped bulk 
density (TBD) and compressibility index (CI), Hauser ratio. 
All the formulations have shown (table 2) excellent flow 
properties.  
Physical properties of tablets 
Various physical parameters of tablets like weight variation, 
hardness, friability, content of active ingredient were 
determined all were within the limits. The results are 
tabulated in the table 3.  
In vitro release studies 
By employing gum kondagogu different formulations F1 
(drug: polymer) (1:1), F2 (1:1.5), F3 (1:2) were developed 

and the drug release kinetics were studied. These 
formulations failed to retard the drug release till 12hrs hence, 
gum kondagogu was combined with guar gum and the 
polymer combination ratio was optimized as 1:1 which was 
employed for further formulations F4, F5 and F6. 
From the results F4 was optimized among F4, F5 and F6 as 
F4 gave 99.70% drug release and gave the release profile 
close to the commercially available marketed sample of 
Ambroxol HCl (MS). And here it was observed that the 
cumulative percentage of drug release was decreased with 
increase in polymer concentration. 
The release data of matrix tablets were fitted into various 
kinetic models (Fig 1,2,3,4,5)  to analyze  the kinetics and 
mechanism of drug release from the tablets. These results 
showed that the drug release from the formulations F1, F2 
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and F3 followed Zero order kinetics and the formulations F5 
and F6 followed first order kinetics whereas, the formulations 
F4 followed Higuchi kinetics.  
The drug release from a matrix tablet containing hydrophilic 
polymer generally involves factors of diffusion. To evaluate 
drug release mechanism from the tablets, plots of percent 
released versus square root of time as per Higuchi’s equation 
were constructed. The formulations F6 show better linearity 
for Higuchi release kinetics with (r2>0.97). It indicates that 
the drug release is by diffusion mechanism. 
When the dissolution data was fitted to Korsmeyer equation 
where plots of log cumulative percent drug release versus log 
time gives r2 values which is used to describe the drug release 
behaviour from polymeric systems.  The formulations F4, F5 
and F6 showed diffusion co-efficient value (n) greater than 
0.45 but less than 0.89 shown in the tables 4. So, it indicates 
Non-Fickian (anomalous) transport mechanism indicating 
that the drug release is by a combination of both diffusion 
and erosion of polymer. And the formulations F1, F2 and F3 
showed n value >0.89 indicates super case II type of release 
indicating that the drug release from these formulations is by 
erosion of polymer.  
Swelling index 
The swelling index of the optimized formulation F6 was 
found to be 77.28%. Plastic viscosity was found to be 3.32. 
Stability studies 
The short term stability studies were carried out for optimized 
(F4) formulation at 45°C with 75% RH for 45 days revealed 
that no considerable differences in drug content, dissolution, 
T50, and T90 were observed.  
 
CONCLUSION 
Among all the formulations F4 containing natural polymers 
gum kondagogu in combination with guar gum with drug: 
polymer 1:1 showed in vitro drug release 98.53% and offered 
comparative release profile with that of marketed sample and 
hence considered as the most promising formulation.  
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