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ABSTRACT 

Aim 

The main aim of the study is to design, optimization and pharmacological evaluation of polyherbal formulation 

for antidiabetic activity by using STZ induced diabetes. 

Methodology 

Four polyherbal formulations (A, B, C and D) were prepared by mixing specific plant extracts at documented 

therapeutic levels to enhance antidiabetic efficacy and bioavailability. The sustained release polymer matrix 

tablets were prepared by dry granulation using polyethylene oxide, xanthan gum, HPMC, sodium alginate and 

Kollidone SR as matrix components. Evaluation of thickness, friability, weight fluctuation and homogeneity of 

content. Acute oral toxicity studies were conducted in compliance with OECD Guideline 423. Antidiabetic 

activity was evaluated in Streptozotocin (STZ) induced diabetic Wistar rats. Animals were divided into four 

groups standard, diabetic, formulation treated and normal. Blood glucose levels were determined before and after 

the treatment and the formulation with the best glucose lowering action was selected.  

Result and Discussion 

All the plant extracts and polyherbal formulations were found to be safe and did not produce any behavioral 

abnormalities or mortality at dose level up to 2000 mg/kg. Individual extracts significantly reduced blood glucose 

levels in streptozotocin induced diabetic rats. Sustained-release matrix tablets prepared with different polymers 

showed good physicochemical characteristics and controlled drug release profiles. The formulations FA1 and FD1 

at the dose of 200 mg/kg showed significant antidiabetic activity among the evaluated formulations. FD1 achieved 

the maximum reduction in blood glucose levels which was comparable with the conventional drug. Statistical 

analysis showed that the improved polyherbal formulation was effective and produced highly significant changes 

(p < 0.001) as compared with diabetic control animals. 

Conclusion 

The study showed that the polyherbal sustained-release preparations were safe and effective and could 

significantly reduce blood glucose levels in streptozotocin-induced diabetic rats. The regular drug and the studied 

formulations were compared and FD1 showed the best antidiabetic effect among them. The improved matrix tablet 

exhibited excellent safety, controlled drug release and satisfactory physicochemical characteristics up to 2000 

mg/kg. The results suggest that polyherbal sustained release formulation is a promising therapeutic approach for 

successful treatment of diabetes mellitus. 
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1. INTRODUCTION 

Diabetes mellitus is a chronic metabolic disorder 

characterized by persistent hyperglycemia due 

to defects in insulin secretion, action, or both. It is 

one  of  the  most  common  non-communicable 
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diseases in the world and a serious public health 

threat due to its increasing prevalence and associated 

problems.1,2 Statistics on global health show that the 

number of people with diabetes continues to 

increase, particularly in developing countries. Long-

term uncontrolled diabetes can significantly 

adversely affect quality of life and increase 

healthcare costs, including nephropathy, neuropathy, 

retinopathy, cardiovascular disorders, and impaired 

wound healing.3,4 

Conventional antidiabetic drugs, such as insulin 

preparations, biguanides, thiazolidinediones and 

sulfonylureas, are commonly used in the treatment 

of diabetes.5 But these treatments often have 

drawbacks like side effects, resistance to drugs, cost 

of treatment and poor compliance from patients. 

Hence, alternative therapy strategies that are 

efficient, safe, affordable and capable of providing 

long term glycemic control are gaining popularity.6,7 

Medicinal plants are used for centuries in traditional 

medical systems for the treatment of diabetes and 

other metabolic diseases. Phytoconstituents such as 

flavonoids, alkaloids, phenolics, tannins, terpenoids, 

and glycosides have exhibited remarkable 

antihyperglycemic, antioxidant, anti-inflammatory, 

and insulin sensitizing activities.8,9 Polyherbal 

formulations are the use of several medicinal plants 

in a single dose form that have attracted a lot of 

interest because of the synergistic therapeutic 

effects, increased efficacy and decreased toxicity 

compared to single herb preparations. The synergy 

of several bioactive compounds might target 

multiple pathways involved in the pathophysiology 

of diabetes such as glucose metabolism, insulin 

secretion, insulin sensitivity, oxidative stress, and 

inflammatory responses.10,11 

The development of sustained release drug delivery 

systems to maintain the plasma drug levels and 

improve the patient compliance is to enhance the 

therapeutic efficacy. Matrix tablets can be 

formulated for controlled release of the herbal 

ingredients over long periods of time by reducing 

the frequency of dose and increasing bioavailability 

with the right polymers. Polyherbal sustained 

release formulations are an attractive way for the 

treatment of diabetes mellitus.12,13 

2. METHODOLOGY 

2.1 Formulation of Poly herbal (PHB) Matrix 

tablet 

Maltodextrin, Xanthan gum, hydroxypropyl methyl 

cellulose (HPMC K100 LV and HPMC K4M), 

polyherbal (PHB), dicalcium phosphate anhydrous 

and other excipients were weighed accurately as per 

the formulation design. All the materials except 

magnesium stearate were passed through a #20 

mesh sieve and mixed well in a box blender for 10 

minutes. The mixture was passed through the same 

mesh as before to ensure homogeneity. Lubricated 

blend was produced by adding previously sifted 

magnesium stearate through a #40 mesh sieve and 

stirring for two minutes. The lubricated mixture was 

compressed into slugs by using 16 mm flat punches 

on a 20-station rotary tablet compression machine at 

a speed of 20-25 rpm and hardness of 70-80 N. The 

prepared slugs were ground in a multimill with 8 

mm screen and 1.5 mm screen at modest speed using 

knife forward operation. The resulting granules 

were screened through a #20 mesh sieve to get 

uniform particle size. The sized granules were 

lubricated for two additional minutes with 

magnesium stearate (#40 mesh) in a box blender. 

The final blend was compressed into sustained-

release matrix tablets on a 20-station rotary tablet 

compression machine using 8.0 mm biconvex 

punches (B tooling). Tablets were compressed at 

machine speed 20-25 rpm and hardness 50-70 N. 

The fabricated tablets were evaluated for various 

physicochemical  parameters  and  in-vitro 

drug release characteristics. 
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Table 1. Composition of formulation 

Table 2 Composition of Poly Herbal (PHB) SR 

tablets 30 mg with polyethylene oxide (PEO) as 

release rate controlling polymer B. Size: Each 

batch of 100 tablets 

Table 3 Composition of formulation 

2.2 Evaluation of Matrix Tablet 

2.2.1 Thickness 

The thickness of the polyherbal sustained release 

matrix tablets were determined by using Vernier 

calliper. From each batch of formulation, ten tablets 

were selected randomly and the thickness of each 

tablet was determined individually. 

Measurements were taken in 

millimetres (mm) and mean thickness and standard 

deviation calculated. The test was conducted to 

ensure the uniformity of the tablets, and the 

consistency of the compression process. 

2.2.2 Friability 

Friability of the polyherbal sustained release matrix 

tablets was evaluated by Roche friabilator. Ten pre-

weighed tablets of each formulation batch were 

taken in friabilator and rotated 100 times at the speed 

of 25 rpm. At the end of the test the tablets were 

removed, cleaned and re-weighed. The percentage 

friability was calculated as the difference 

between the initial and final weight of the tablets. 

Friability turned into calculated the usage of 

following components. 

Percentage friability = (Initial weight – Final 

weight) × a hundred / Initial weight 

2.2.3 Uniformity of Weight 

The weight uniformity of the polyherbal sustained 

release matrix tablets was determined by randomly 

selecting 20 tablets from each batch of formulation 

and weighing them individually. The mean weight 

of the tablets was determined and the weight of each 

tablet was compared with the mean weight. It was 

considered that the formulation met the 

pharmacopeial specifications if the weight of the 

tablets did not differ from the average weight by 

more than the permissible percentage limit. The test 

was conducted to determine the uniformity of 

distribution of the ingredients of the formulation and 

the consistency of the tablet weight. 

2.2.4 Uniformity of Content 

For content homogeneity of polyherbal sustained 

release matrix tablets, one tablet was placed in 100 

mL volumetric flask containing 50 mL phosphate 

buffer (pH 7.4). The mixture was sonicated for 15 

min for complete extraction of active ingredients 

and then cooled and diluted to volume with the same 

buffer. Filtration of the resultant solution and 

dilution of an exactly determined aliquot of the 

filtrate with phosphate buffer (pH 7.4) gave the final 

test solution. The absorbance was measured at 274 

nm by using a UV-visible spectrophotometer. 
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2.3 Acute oral toxicity Studies of extracts 

The acute oral toxicity of the polyherbal formulation 

was determined by fixed dose method in adult 

female albino rats as per OECD Guideline 423. 

Wistar albino rats of both intercourse weighing 

among one hundred–one hundred fifty gm of both 

sexes have been received from primary animal 

residence Department of Pharmacy, Oriental 

University, Indore (M.P.). The animals were dosed 

after overnight starvation. The test formulation was 

administered orally at the dose of 2000 mg/kg body 

weight, suspended in 0.5% w/v sodium 

carboxymethyl cellulose (CMC). Animals were 

continuously observed for changes in behaviour, 

neurologic function, and autonomic function during 

the first 3 hours after injection. The next three hours 

saw further observations at 30-minute intervals. 

Then, a 14-day observation period was performed to 

determine signs of toxicity or death up to 24 hours 

later. All observations were recorded according 

to Irwin’s parameters of observation. 

2.3.1 Induction of diabetes mellitus 

Experimental diabetes mellitus (DM) was induced 

in Wistar albino rats by a single intraperitoneal 

injection of streptozotocin (STZ) at a dose of 60 

mg/kg body weight. Freshly prepared streptozotocin 

was given in 0.1 M citrate buffer (pH 4.5) after an 

overnight fast. Blood glucose levels were 

determined by glucose oxidase method using an 

Accu-Chek glucometer before and 72 hours 

after STZ injection. Blood samples were collected 

from the tail veins of the animals. Diabetic rats were 

selected for further study by selecting animals with 

fasting blood glucose levels >250 mg/dL. Diabetic 

animals were further used for the evaluation of 

antidiabetic activity of the prepared polyherbal 

formulations. 

2.3.2 Treatment Groups 

1. Group I (NC): Normal Control 

2. Group II (DC): Diabetic Control 

3. Group III (AS-ETOH): Diabetic rats orally dealt 

with suspension of ethanolic extract of dried leaves 

of Alstonia scholaris suspended in zero.5 % w/v 

sodium CMC. 

4. Group IV (CA-ETOH): Diabetic rats orally dealt 

with suspension of ethanolic extract of dried leaves 

of Centella asiatica suspended in 0.5 % w/v sodium 

CMC. 

5. Group V (CT-ETOH): Diabetic rats orally handled 

with suspension of ethanolic extract of dried leaves 

of Cinnamomum camphora suspended in zero.5 % 

w/v sodium CMC. 

6. Group VI: Diabetic rats orally treated with 

Glipizide suspended. 

2.3.3 Treatment Groups: polyherbal 

formulations: 

After 72 hr. Of STZ injection animal with BGL ≥ 

250 mg/dl had been divided into specific 

corporations (with 5 animals each) for anti-diabetic 

have a look at of Formulations. 

1. Group I (NC) 

2. Group II (DC) 

3. Group III (PC) 

4. Group IV (FA1) 

5. Group V (FA2) 

6. Group VI (FB1) 

7. Group VII (FB2) 

8. Group VIII (FC1) 

9. Group IX (FC2) 

10. Group X (FD1) 

11. Group XI (FD2) 

 

2.4 Biochemical examinations in diabetic rats 

For dimension of blood glucose stage, blood become 

drawn from the tail vein and the glucose level 

changed into envisioned by using glucose oxidase 

approach by means of the use of Accu-Chek 

Glucometer. 

3. RESULT AND DISCUSSION 

3.1 Acute toxicity studies 

S. No. Treatment Acute Oral 

Toxicity 

1 Alstonia scholaris 
Ethanol Extract 

Safe 

2 Centella asiatica 

Ethanol Extract 

Safe 

3 Cinnamomum 

camphora Ethanol 
Extract 

Safe 

Table 4. Acute toxicity studies of ethanolic extracts 

of leaves of Alstonia scholaris, Centella asiatica, 

and Cinnamomum camphora 

3.2 Effect of different plant leaves extracts on 

blood glucose level 

The effect of ethanolic extracts of leaves of Alstonia 

scholaris, Centella, asiatica and Cinnamomum 

camphora has been proven as anti-diabetic. All the 

leaves extract of 4 different plants has showed 

decrease in blood glucose level 74.17, 79.60, 86.30 

and 82.0 mg/dl significantly lower than as 386.5 

compared to diabetic control group. The Positive 

control group treated with standard drug Glipizide 

showing blood glucose level 71.83 mg/dl. 
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Table 5. Effect of different plant leaves extracts on 

blood glucose level 
 

 

Figure 1. Blood Glucose level of plant leaves 

extracts 

3.3 Evaluation of physiochemical properties of 

Polyherbal SR Matrix tablets 
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Table 6. Granule and finished product evaluation of 

formulations with PEO 
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Table 7.Granules and finished product evaluation 

of the formulations with Xanthan gum as polymer 
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formulations were prepared with different polymer 

concentrations. The optimized batches were 

evaluated by comparing their dissolution behavior 

with that of Diamicron 30 mg SR tablets. The f₂ 

similarity factor was used to evaluate the similarity 

of dissolution profiles; values greater than 50 

indicated similar release characteristics and 

satisfactory formulation optimization. 
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Table 8. Granule and tablet parameters of 

Polyherbal matrix tablets with HPMC as polymer 

3.4 Dissolution profile of polyherbal sustained 

release matrix tablet formulations with different 

polymers 

PEO WSR Coagulant was used as a release retarding 

polymer in the formulation of polyherbal sustained 

release matrix tablets. The first batch with 47.5 % 

polymer had acceptable physical properties 

releasing about 75 % of the medication in ten hours. 

To optimize the dissolving profile, subsequent 

Table 9. Comparative % dissolution profile of 

polyherbal SR tablets containing PEO WSR 

coagulant as polymer with Diamicron SR tablets 

3.5 Polyherbal sustained release matrix tablet 

with Xanthan as polymer 

Time 

in 
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cron 

SR 

tablets 

B. N. 

HX0 

1/09 

B. N. 

HX0 

2/09 

B. N. 

HX0 

3/09 

B. N. 

HX0 

4/09 

1 6.8 1.8 1.4 2.1 4.2 

2 16.7 3.4 3.8 4.0 6.8 

ranule 

rameters 

B 

. 

N 

o. 

P 

0 

1/ 

0 
9 

B 

. 

N 

o 

P 

0 

2/ 

0 
9 

B 

. 

N 

o 

P 

0 

3/ 

0 
9 

B 

. 

N 

o 

P 

0 

4/ 

0 
9 

B 

. 

N 

o 

P 

0 

5/ 

0 
9 

B 

. 

N 

o 

P 

0 

6/ 

0 
9 

B 

. 

N 

o 

P 

0 

7/ 

0 
9 

B 

. 

N 

o. 

P 

0 

8/ 

0 
9 

B 

. 

N 

o. 

P 

0 

9/ 

0 
9 

Loss o 

drying 

(%)NM 

n 1. 

5 

T3% 

1. 

4 

8 

1. 

5 

2 

1. 

5 

1. 

6 

5 

1. 

5 

1. 

5 

1. 

5 

1. 

4 

8 

Tapped 

Densit 

0. 

y 7 

2 

4 

0. 

8 

3 

4 

0. 

7 

8 

5 

0. 

7 

2 

6 

0. 

8 

2 

7 

0. 

7 

8 

1 

0. 

7 

1 

8 

0. 

8 

2 

3 

0. 

7 

8 

8 

Bulk 

Densit 

0. 

y 6 

6 
6 

0. 

7 

2 
1 

0. 

6 

9 
5 

0. 

6 

6 
8 

0. 

7 

2 
9 

0. 

6 

9 
1 

0. 

6 

6 
0 

0. 

7 

2 
5 

0. 

6 

9 
4 

Co 

mpr 

essi 

bilit 

y 

inde 
x 

6. 

7 

2 

1 

2. 

5 

1 

1. 

3 

5 

6. 

7 

8 

1 

2. 

4 

1 

1. 

4 

2 

6. 

9 

2 

1 

2. 

2 

1 

1. 

2 

5 

Hausne 

Ratio 

r’1s. 

0 

7 

1 

1. 

1 

4 

1. 

1 

2 

1. 

0 

7 

8 

1. 

1 

6 

1. 

1 

3 

1. 

0 

7 

4 

1. 

1 

3 

1. 

1 

5 

Finish 

produ 

param 

ed 

ct 
eters 

Hardn 

ess 

(N) 

6 

5 

7 

0 

7 

4 

6 

5 

6 

5 

8 

2 

7 

6 

6 

7 

7 

1 

Thick 

ness ± 

0.3 

mm 

3. 

2 

3. 

1 

3. 

2 

3. 

1 

3. 

0 

3. 

4 

3. 

1 

3. 

2 

3 

1 

Avera 

ge wt. 

(mg) ± 

3% 

2 

0 

3 

2 

0 

4 

2 

0 

1 

1 

9 

8 

2 

0 

0 

2 

0 

1 

2 

0 

5 

2 

0 

3 

2 

0 

4 

Friabil 

ity 

N 

il 

N 

il 

N 

il 

N 

il 

N 

il 

N 

il 

N 

il 

N 

il 

N 

il 

 



FORMULATION AND PHARMACOLOGICAL EVALUATION OF POLYHERBAL FORMULATION FOR 

ANTIDIABETIC ACTIVITY BY USING STREPTOZOCIN INDUCED DIABETIC RATS 

Page | 744 

IJDDT, Volume 16 Issue 62s, 2026 

 

 

 
 

4 38.8 7.1 7.9 8.1 10.5 

6 57.4 15.4 16.8 13.1 14.9 

8 78.3 20.7 24.8 18.3 21.7 

10 89.6 24.6 27.9 23.9 34.6 

Table 10. Comparative % dissolution profile of 

polyherbal SR tablets containing Xanthan gum as 

polymer with Diamicron SR tablets 

3.6 Polyherbal sustained release matrix tablet 

with Hydroxypropyl methyl cellulose (HPMC) as 

polymer 
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Table 11. Comparative dissolution profile of 

Polyherbal SR tablets with HPMC as polymer with 

Diamicron SR tablets 

Pilot scale trials were conducted to see the scale out 

of improved polyherbal sustained release 

formulation developed in the laboratory. The aim 

was to develop a reliable, reproducible and low-cost 

manufacturing process that can be scaled up for 

mass production. During the scale-up critical 

process parameters were identified and monitored to 

ensure constant product quality. The study 

demonstrated successful technology transfer of the 

optimized formulation from laboratory scale 

development to pilot scale manufacture with 

maintenance of the intended release profile and 

physicochemical properties. 

S. 

No. 

Ingredients Mg/tablet, 

B. No. 

FL/10 

Qty. in 

g. / 

1000 
tablets 

1 Polyherbal 
Extract Mix 

200 200 

2 Microcrystalline 

cellulose 

160 160 

3 Maltodextrin 60 60 

4 Hydroxypropyl 

cellulose 

40 40 

5 Purified water q.s q.s 
  500 500 

Table 12. Composition of Polyherbal Sustained 

release tablets scale up batch – 1000 tablets 

T 

i 
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e 
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B. N 

T1 

(% 

dru 

rele 

 

o. B. N 

 

R (% 

g S dru 
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ase) 
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D (%  RS 
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B. N 

T4 
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dru 

rele 

o. 
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g S 

asDe) 

 
h 

 ( 
% 

   )  ( 
% 

r 

s 

 )      ) 

.         

1 5.6 1 4.5 63. 6.9 –  5.4- 5 
 - 7 – 34 9.4 21. 11.2 0 
 7.2 . 11.   69  . 
  6 8     1 
  8      2 

4 32. 2 28. 20. 38. 3.4 34. 2 
 5 - . 97 78 5 – 1 5- 5 
 33. 7 –  40.  42. . 
 8 7 38.  4  5 1 
   95      

6 69. 1 66. 12. 70.4 –3.8 68. 1 
 8 - . 9 – 17 74.3 1 2- 2 
 71. 5 79.   78. . 
 3  5   3 7 
       5 

1 89. 1 79. 8.4 89.6- 2.2 82. 1 

0 5 - . 5- 5 92.5 5 98- 0 
 91. 6 89.   96. . 
 6 4 6   45 6 
       2 

Table 13. Dissolution profile of Polyherbal 

Sustained release tablets in pH 6.8 Phosphate 

buffer with RSD 

Ti Form Form Form Form Dia 

m ulatio ulatio ulatio ulatio micr 

e n n n n on 

in T1 T2 T3 T4 MR 
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H 
rs 

     

0 0 0 0 0 0 

1 11.1 7 10.3 10.3 7 

2 16.8 15.6 17.2 17.2 15.8 

4 37.02 40.3 35.6 35.6 36.6 

6 54.12 58.5 57.8 57.8 54.2 

8 79.4 76.8 81.3 81.3 80.9 

10 90.1 89.7 92.4 92.4 93.3 

Table 14. Comparative dissolution profile of 

Polyherbal SR Matrix tablet formulations 

with Diamicron SR tablet 

3.7 Acute toxicity study of polyherbal 

formulation 

STZ-induced diabetic rats treated with all six 

formulations did not show any discernible change in 

behaviour up to the dose level of 2000 mg/kg body 

weight. No sign of mortality was observed during 

the observation of 14 days. 

Group No 

of 

rats 

Wt. 

of 

rats 
(gm) 

Dose of 

Formulation 

No. of 

dead 

animals 

I 3 150 250 mg/kg 

b.wt 

Nil 

148 

150 

II 3 151 500mg/kg 

b.wt 

Nil 

145 

156 

III 3 150 1000 mg/kg 

b.wt 

Nil 

150 

152 

IV 3 155 2000 mg/kg 

b.wt 

Nil 

142 

145 

Table 15. Results of Toxicity study of Formulation 

A 

Group No 

of 

rats 

Wt. 

of 

rats 
(gm) 

Dose of 

Formulation 

No. of 

dead 

animals 

I 3 160 250 mg/kg 

b.wt 

Nil 

145 

155 

II 3 150 500mg/kg 

b.wt 

Nil 

140 

155 

III 3 150 1000 mg/kg 

b.wt 

Nil 

150 

155 

IV 3 155 2000 mg/kg 

b.wt 

Nil 

140 

145 

Table 16. Results of Toxicity study of Formulation 

B 

 

 

 

 

Table 17. Results of Toxicity study of Formulation 

C 

Group No 

of 

rats 

Wt. 

of 

rats 

(gm) 

Dose of 

Formulation 

No. of 

dead 

animals 

I 3 150 250 mg/kg 

b.wt 

Nil 

140 

155 

II 3 155 500mg/kg 

b.wt 

Nil 

140 

145 

III 3 160 1000 mg/kg 

b.wt 

Nil 

145 

155 

IV 3 155 2000 mg/kg 

b.wt 

Nil 

150 

150 

Table 18. Results of Toxicity study of Formulation 

D 

3.8 Antidiabetic activity of polyherbal 

formulations 

Under blood glucose level examination from 

induction of diabetes to final day treatment of 

polyherbal tablet formulation. All formulation gives 

their beneficial antidiabetic activity. Amongs all 

formulation with two different dose regimen (200 & 

400 mg/kg), the dose 200 mg/kg of Formulation FA1 

and FD1 showed more beneficial blood glucose 

lowering effect as compared to diabetic control 

nontreated animals. While the formulation FD1 

showed most potent antidiabetic activity in form of 

blood glucose lowering effects was observed similar 

to positive control animals and significantly 

different from Normal and diabetic control animals. 

 

 

Group No 

of 

rats 

Wt. 

of 

rats 

Dose of 

Formulation 

No. of 

dead 

animals 

  (gm)   

I 3 150 250 mg/kg 

b.wt 

Nil 

150 

152 

II 3 151 500mg/kg 

b.wt 

Nil 

145 

156 

III 3 150 1000 mg/kg 

b.wt 

Nil 

148 

150 

IV 3 155 2000 mg/kg 

b.wt 

Nil 

142 

145 
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Grou 20 72. 382. 272. 210. 105. 

p- 0 00± 5± 9± 1± 18± 

VIII mg 0.8 0.14 0.10 0.35 0.12 

Form /kg 40 1** 5*** 5*** 1*** 

ulati  *** *    

on       

(FC1       

)       

Grou 40 73. 387. 262. 221. 145. 

p-IX 0 83± 3± 5± 2± 7± 

Form mg 0.7 0.54 0.14 0.21 0.26 

ulati /kg 58 1** 8*** 6*** 4*** 

on  *** *    

(FC2       

)       

Grou 20 76. 396. 265. 182. 75.6 

p-X 0 00± 5± 8± 8± 6± 

Form mg 0.8 0.21 0.15 0.42 0.58 

ulati /kg 40 1** 3*** 1*** 7*** 

on  *** *    

(FD1       

)       

Grou 40 78. 388. 240. 170. 110. 

p-XI 0 83± 2± 5± 5± 2± 

Form mg 0.7 0.26 0.56 0.24 0.65 

ulati /kg 58 8** 1*** 6*** 2*** 

on  *** *    

(FD2       

)       

Table 19. Effect of Polyherbal SR Matrix Tablet 

Formulations (A,B,C & D) on blood glucose level 
 

 

 

Figure 2. Blood Glucose level of Polyherbal SR 

Formulations 

4. SUMMARY & CONCLUSION 

The main objective of the present study was to 

prepare, optimize and evaluate polyherbal sustained 

release (SR) matrix tablets for management of 

diabetes. The present study investigated different 

matrix forming polymers such as Polyethylene 

oxide (PEO), Xanthan gum and Hydroxypropyl 

methylcellulose (HPMC) to obtain regulated and 

sustained drug release profile comparable to 

marketed Diamicron® SR tablet. Early formulations 

with higher doses of PEO had slower drug release 

but acceptable physical properties. The release 
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ulati /kg 58 2** 8*** 2*** 6*** 

on  *** *    

(FB2       

)       

 



FORMULATION AND PHARMACOLOGICAL EVALUATION OF POLYHERBAL FORMULATION FOR 

ANTIDIABETIC ACTIVITY BY USING STREPTOZOCIN INDUCED DIABETIC RATS 

Page | 747 

IJDDT, Volume 16 Issue 62s, 2026 

 

 

 

properties were acceptable with 22.5% PEO and the 

dissolution profile was improved by the 

optimization of the polymer concentration. Xanthan 

gum-based formulations showed good tablet 

properties. This approach was abandoned because 

the desired release profile could not be achieved 

even with a reduced concentration of the polymer. 

The polymer with the closest dissolution profile to 

the reference formulation was the HPMC at 44% 

concentration. 

All the prepared formulations met the 

pharmacopeial standards for tablet quality 

parameters like weight fluctuation, assay, content 

consistency and limitation of impurities. The 

optimized formulation was scaled up 15 folds 

without any compromise in the quality of the final 

product. The effective optimization of critical 

process parameters such as blending time, 

compression speed, tablet hardness, milling settings 

and granulation factors showed the stability and 

repeatability of the manufacturing process . The 

slugging technique helped to reduce larger batch 

production and scale up. 

Hydrophilic polymers were used to improve the 

controlled release behavior; polyethylene glycol 

8000 and HPMC were mixed with hydrophobic 

excipients like hydrogenated castor oil and stearic 

acid. The improved formulation showed good 

stability and predictable release profile during the 

scale-up testing. 

The antidiabetic activity of the new polyherbal 

sustained-release tablets was confirmed in vivo in 

streptozotocin-induced diabetic rats. The 

combination was therapeutically effective over the 

long term and lowered blood glucose levels. The 

study revealed that the optimized polyherbal 

sustained-release matrix tablet was a safe, repeatable 

and efficient dosage form which can produce potent 

anti diabetic action and controlled drug release. 

These findings support its potential for large scale 

production and future clinical use in treating 

diabetes mellitus. 
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