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Solubility of the active ingredient in the body is the key factor associated with their therapeutic efficacy, in 
vitro and in vivo correlations. Approximately 90 % of the newly developed active ingredients and 40 % of 
existing molecules suffered from poor solubility properties and thereby significantly affecting the solubility 
in the gastrointestinal tract resulted in poor bioavailability. The current aim of the research article is to 
provide higher bioavailability of ambrisentan by improving its solubility and dissolution rate. Ambrisentan 
is an endothelin receptor antagonist useful in the treatment of pulmonary arterial hypertension. The 
solubility of ambrisentan was enhanced by the liquisolid technique using several non-volatile solvents 
and polyethylene glycol 400 (0.828 mg/ml) was found to be best. The varying concentration of carriers 
(microcrystalline cellulose, dibasic calcium phosphate) and Aerosil 200 as coating agents was added to 
develop tablets. The physical interaction study of ambrisentan with non-volatile solvent, carrier and 
coating agents were performed. The powder blends were evaluated for flow characteristics (Carr’s index 
and angle of repose). A powder with good flowing characteristics was subjected to tablet manufacturing 
and evaluated further. The optimization was carried out with Box-Behnken design which provided 32 
designs. The carrier, coating agent and superdisintegrants were selected as independent parameters and 
disintegration and dissolution time as dependent parameters. The optimized batch F2 showed with least 
disintegration time of 2.12 min and the highest percentage of drug dissolution was 99.61 % within 30 min. 
Hence, the F2 batch was short-listed and successfully passes the stability testing.

Key words: Solubility enhancement, ambrisentan, liquisolid compact, hypertension, box-behnken design

The poor solubility of active ingredients in 
water has great impact on the pharmacokinetic 
and pharmacodynamic properties. The bonding 
between the drugs with water is essential for 
solubilization. Hence, solubility is the prime 
factor according to the Biopharmaceutical 
Classification System (BCS)[1]. The poor solubility 
of active ingredient is the biggest hurdle in the 
development of dosage form[2]. The absorption 
and bioavailability of the active ingredients from 
their dosage forms markedly depends on the 
solubility, intestinal permeability and dissolution 
characteristics according to the BCS system[3,4]. 
The development of new molecules involving 
drug design, combinatorial chemistry and high-
thoughtful screening processes resulted in the 
formation of lipophilic moieties and ultimately 
having the poor aqueous solubility. Around 90 % of 
the new entities and 40 % of the existing molecules 
in the market have poor solubility[5,6]. Moreover, 

these molecules failed to elicit a therapeutic 
response because of non-compliance of criteria of 
Lipinski’s “rule of five”[7]. The molecule having 
less than 100 µg/ml is considered as poorly water 
soluble[8]. Moreover, as per the guidelines stated 
by the BCS, the active ingredient is considered as 
highly soluble when the highest therapeutic dose 
is soluble in 250 ml of the fluid at the pH range of 
1-7.4 at 37°±0.5°, otherwise the therapeutic agent 
is poorly soluble[9,10]. 

Oral drug delivery is most widely preferred over 
other routes for their economic, ease of handling, 
non-invasive, without any pain, patient comfort, 
compliance and stability. For oral administration 
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of drugs, dissolution is the rate-limiting step 
which is totally rely on the solubility of active 
ingredients. The solubility greatly affects release 
profile of the drugs and disturbs the in vitro in 
vivo relationship[11,12]. Hence, for accelerating the 
dissolution of the drugs, there is need of utilizing 
most appropriate technique. The active ingredients 
categorized as BCS-II and IV respectively, needs to 
incorporate for solubility enhancement techniques[13].  

Liquisolid compact technique was first utilized 
by Spirea sp. for improvement of solubility and 
dissolution rate of the active ingredients. This 
technique is based on formulating liquid medication 
of the lipophilic moiety using non-volatile solvent. 
Further, liquid medicaments are converted into the 
freely flowing compressible powder by incorporating 
carrier and coating agents. The liquid load is adsorbed 
on the surface of carrier agents and addition of coating 
agents improves the flowing characteristics of the 
powder. The liquisolid compact system describes the 
development of tablets for rapid or sustained release 
by addition of superdisintegrants and lubricants[14,15]. 
The higher solubility and dissolution of poorly 
soluble active ingredients are achieved through 
enhancing the wettability of solid particles with non-
volatile liquid, rising drug surface area[16].

Ambrisentan is second generation endothelin 
receptor antagonist and useful in the therapy of 
pulmonary arterial hypertension. Ambrisentan is 
administered orally and approved drug in United 
States of America (USA), Canada and Europe. The 
therapeutic efficacy is restricted due to their poor 
water solubility (0.05 mg/ml), hence current research 
aim with improvement of solubility and dissolution 
rate for providing higher bioavailability[17,18].

MATERIALS AND METHODS

Sorbitan monolaurate, Ambrisentan was received as 
gift sample from Cipla Pharmaceuticals, Mumbai. 
Tween 20 (Polysorbate 20, Polyoxyethylene sorbitan 
monolaurate), Span 20 (Sorbitan monoluarate, 
sorbitan fatty acid esters), polyethylene glycol (200 
and 400 grade) was purchased from Merck chemicals, 
Mumbai. Anhydrous dibasic calcium phosphate 
gifted by Nitika pharmaceuticals, Nagpur. All other 
chemicals and solvents used were of analytical grade 
only. 

Preformulation study:

Ambrisentan was characterized for their appearance, 

melting point and Loss On Drying (LOD). 

Estimation of solubility:

The solubility of ambrisentan in different non-
volatile solvents such as Tween 20, Span 20, 
Propylene Glycol (PG), Polyethylene Glycol (PEG) 
200 and PEG 400 were carried out to identify the 
best suitable solvent. Moreover, saturation solubility 
study was also performed by the addition of excess 
amount of the active ingredients in the non-volatile 
vehicles and subjected for orbital shaker for about 
48 h at 37° with continuous vibration. The drug 
solution was further diluted, filtered through 0.45 
µm and analyzed by Ultraviolet (UV) visible 
spectrophotometer (Shimadzu-1900, Japan). The 
results were calculated in triplicate[19].

Determination of load factor:

Powders have limited capability to load the liquid 
medicaments for retaining good flowability and 
compressibility. Addition of higher quantity of 
liquid vehicles resulted in poor flow ability and 
compressibility. Hence, it was essential to know the 
maximum loading capacity without compromising 
compressibility. These were finding out with flowing 
potential of liquid (Φ) and compressible potential of 
liquid (¥). The excipient ratio (R) can be calculated 
by diving the quantity of carrier (Q) to the coating 
material (q). The liquid load factor was calculated 
from the following equations.

R=Q/q   (1)

Lf=Φca+Φco×1/R (2)

Q=W/Lf  (3)[20,21]

Interaction study:

The physical interactions between the active 
ingredients and other excipients were analyzed with 
Fourier-Transform Infrared (FTIR) spectroscopy 
(IRAffinity-1s, Shimadzu). The accurately 
weighed quantity of Ambrisentan and carriers 
(Microcrystalline Cellulose (MCC), Dibasic 
Calcium Phosphate (DCP)) as well as Liquisolid 
Compact mixture was characterized for any possible 
interactions. The mixture was subjected for scanning 
between the ranges of 4000-400 cm-1[22].

Flowing characteristics of powder: 

The variable quantity of carrier and coating materials 
were added to the liquid medicaments enclosing 
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active ingredient to become it freely flowable. The 
powder blends were evaluated for their flowing 
characteristics such as compressibility index and 
angle of repose (fixed funnel method)[23].  

Formulation of tablets from powder blends:

For a batch size of 30 tablets, accurately weighed 
quantity of the Ambrisentan was transfer in the mortar 
following by the addition of selected non-volatile 
solvents. To the liquid medicaments recalculated 
quantity of carrier agent’s namely anhydrous dibasic 
calcium phosphate were added. Subsequently, the 
coating agent Aerosil 200 was added to make the 
powder blends in their compressible form. Before 
compression, Crosscarmellose Sodium (CCS), 
Sodium Steraryl Fumarate (SSF) was added and 
blended without any friction. The compact mass 

subjected for compression and tablets were prepared 
with 10 mm punch size on 12 station multi-
tooling machine. (Rimek mini press-II, Karnavati 
Engineering, Ahmadabad)[24,25]. The formulation 
components were depicted in Table 1. 

Optimization study:

Quality by Design (QbD) approach was utilized with 
the intention of developing the product without any 
error and saves the materials as well as time[26,27]. 
The critical quality attributes for designing liquisolid 
compact was the disintegration and dissolution time, 
whereas the independent parameters were variations 
of carrier and coating agents. The 32 Box-Behnken 
Design (BBD) was applied and suggested 17 runs to 
find out the optimized batch[21]. The QbD matrix of 
Ambrisentan tablets was depicted in Table 2. 

Std Run Ambrisentan 
(mg)

PEG 400 
(mg)

Factor 1 Factor 2
R LF

Factor 3
SSF (mg) Total (mg)A:DCP 

(mg)
B:Aerosil 
200b (mg)

C:CCS 
(mg)

4 1 5 85 260 40 6.5 0.34 14 4 408

12 2 5 85 250 40 6.25 0.36 16 4 400

5 3 5 85 240 30 8 0.375 12 4 376

14 4 5 85 250 30 8.33 0.36 14 4 388

10 5 5 85 250 40 6.25 0.36 12 4 396

17 6 5 85 250 30 8.33 0.36 14 4 388

9 7 5 85 250 20 12.5 0.36 12 4 376

15 8 5 85 250 30 8.33 0.36 14 4 388

6 9 5 85 260 30 8.66 0.34 12 4 396

11 10 5 85 250 20 12.5 0.36 16 4 380

13 11 5 85 250 30 8.33 0.36 14 4 388

3 12 5 85 240 40 6 0.375 14 4 388

8 13 5 85 260 30 8.66 0.34 16 4 400

16 14 5 85 250 30 8.33 0.36 14 4 388

7 15 5 85 240 30 8 0.375 16 4 380

2 16 5 85 260 20 13 0.34 14 4 388

1 17 5 85 240 20 12 0.375 14 4 368

TABLE 1: FORMULATION OF AMBRISENTAN TABLETS

Factor Name Units Type Minimum Maximum Coded Low Coded 
High Mean Standard 

deviation

A DCP mg Numeric 240 260 -1↔240.00 +1↔260.00 250.00 7.07

B Aerosil 200 mg Numeric 20 40 -1↔20.00 +1↔40.00 30.00 7.07

C CCS mg Numeric 12 16 -1↔12.00 +1↔16.00 14.00 1.41

TABLE 2: QbD MATRIX FOR LIQUISOLID COMPACT OF AMBRISENTAN TABLETS
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Post compression evaluation parameters:

Weight variation test: The prepared tablets around 
20 were randomly picked and accurately weighed. 
The mean weight of an individual tablets were 
recorded with standard derivations. The weight 
variation test passes within 2.5 % variations from the 
average tablets[28].

Hardness: The crushing strength of tablets from 
each batch was tested by Monsanto hardness tester 
and values were reported by average of three[29].

Friability: The tablets were subjected for friability 
using Roche friabilator. The tablets from each batch 
were weighed accurately equivalent to 6.5 g and 
further kept in the friabilator which was rotated at 
a speed of 25 rpm for 100 rotations. After rotation, 
tablets were collected and reweighed. The percentage 
of friabilator was calculated by subtracting the 
weight of initial from final weight[30].

Disintegration: The randomly selected 6 tablets 
were kept in the disintegration test apparatus and 
time required to pass all the particles from the sieves 
was noted. This test was carried out at 37°±0.5° using 
900 ml of simulated gastric fluid[31].

In vitro dissolution: The dissolution study of 
Ambrisentan tablets were performed with United 
States Pharmacopeia (USP) dissolution apparatus 
II (Paddle) using pH 7.4 phosphate buffer. The 
paddle was allowed to rotate at a speed of 50 rpm, at 
37°±0.5°. The samples were withdrawn at an interval 
of 5 min, diluted, filter through 0.45 µm membrane 
filter and analyzed spectrophotometrically at 264 
nm[32,33].

Content uniformity: The prepared tablets (10) 
were randomly selected and converted into the 
powder after crushing. The average weight of tablet 
containing a powder was taken and dissolved with 

pH 7.4 phosphate buffer. The solution was further 
diluted and filters through 0.45 µ membrane filter 
and analyzed spectrophotometrically at 264 nm[34].

Stability study: The stability study of an optimized 
formulation was carried out according to the 
International Council on Harmonisation (ICH) 
guidelines. The optimized batch was kept at 40° and 
75 % relative humidity for about 3 mo. The samples 
were withdrawn at an interval of 1 mo and estimated 
for drug content, disintegration and dissolution 
time[35].

RESULTS AND DISCUSSION

Ambrisentan is available as crystalline powder. 
The melting point was observed at 165°-167° and 
LOD value was 0.34 %. The weight quantity of 
Ambrisentan was transferred to the solution of 
different non-volatile solvents and best suitable 
solvent for improvement of solubility and dissolution 
was identified. PEG 400 was selected as best one 
in which Ambrisentan solubilizes completely in 
comparison with other non-volatile solvents. The 
solubility of Ambrisentan in water is 0.05 mg/ml, 
whereas solubility in PEG 400 recorded as 147 mg/
ml. The solubility of Ambrisentan in various non-
volatile solvents was depicted in Table 3. 

The FTIR spectra of pure Ambrisentan and its 
interactions was carried out and depicted in fig. 1. 
Moreover, the physical interaction of Ambrisentan 
with other selected excipients was check for 
any possible interactions and indicated no such 
interaction. The Ambrisentan was found compatible 
with DCP (fig. 2). The C-O-C stretching was observed 
at 1172 and 1192 cm-1, aromatic carbon ring at 1567, 
1751 and 1975 cm-1, methylene C-H bending at 1446 
cm-1, C=C at 1558, 1597 cm-1, Aromatic C-H at 702, 
875 cm-1 and C=N at 1558, 1597 cm-1. 

S. no Solvents Solubility (mg/ml)

1 Tween 20 62±0.54

2 Tween 80 84±0.39

3 Span 20 78±0.67

4 Span 80 129±1.08

5 Polyethylene glycol 400 147±1.44

6 Propylene glycol 96±0.89

TABLE 3: SOLUBILITY OF AMBRISENTAN IN VARIOUS SOLVENTS
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The powder blends were evaluated for bulk 
density, tapped density, compressibility index and 
angle of repose. All the prepared batches pass the 
flowability test. The compressibility index was found 
12.11±0.13 % to 16.2±0.06 %, angle of repose in 
the range of 24.2±0.31 to 29.4±0.13 and Hausner’s 
ratio as 1.06±0.06 to 1.23±0.10. The results of all 
batches were depicted in Table 4. The optimization 
study was performed with Design Expert software 
(Version 11). The independent parameters such as 
DCP, Aerosil 200 and CCS with their low and high 
values and disintegration time and folding endurance 
as dependable parameters fitted into the Design of 
experiments (DOE) and accordingly 32 BBD was 
applied. The BBD predicted 17 runs depicted in 
Table 5 and fig. 3. The BBD showed similarity in 4 
batches and hence only 13 batches were considered 
for formulation of Ambrisentan tablets. 

The factor coding is coded. Sum of square is Type III-
Partial. The model F-value of 7.79 implies the model 
is significant. There is only a 0.65 % chance that an 
F-value this large could occur due to noise. p<0.0500 
indicate model terms are significant. In this case C is 
a significant model term. Values greater than 0.1000 
indicate the model terms are not significant. If there 
are many insignificant model terms (not counting 
those required to support hierarchy), model reduction 
may improve your model (Table 6). The model 
F-value of 5.12 implies the model is significant. 
There is only a 2.13 % chance that an F-value this 
large could occur due to noise. p<0.0500 indicate 
model terms are significant. In this case C, AB, AC, 
C² are significant model terms. Values greater than 
0.1000 indicate the model terms are not significant. 
If there are many insignificant model terms (not 
counting those required to support hierarchy), model 
reduction may improve your model (Table 7). 

Fig. 1: FTIR spectra of ambrisentan 

Fig. 2: FTIR spectra of Ambrisentan and DCP
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Batch Bulk density Tapped density Carr’s index (%) Angle of repose (Ɵ) Hausner’s index
F1 0.45±0.01 0.39±0.05 13.33±0.21 24.2±0.12 1.08±0.02
F2 0.42±0.09 0.36±0.07 14.28±0.13 23.4±0.29 1.16±0.07
F3 0.41±0.04 0.34±0.08 17.07±0.13 29.47±0.14 1.20±0.06
F4 0.40±0.01 0.32±0.12 15.2±0.04 27.6±0.11 1.21±0.11
F5 0.42±0.01 0.36±0.17 14.28±0.12 26.61±0.13 1.2±0.12
F6 0.41±0.03 0.35±0.21 14.63±0.06 27.15±0.14 1.17±0.06
F7 0.42±0.021 0.36±0.12 14.28±0.05 26.56±0.02 1.18±0.16
F8 0.45±0.11 0.38±0.08 15.55±0.23 26.76±0.13 1.18±0.17
F9 0.42±0.04 0.35±0.08 16.66±0.13 30.7±0.14 1.20±0.06
F10 0.43±0.01 0.38±0.12 13.4±0.04 24.06±0.11 1.15±0.11
F11 0.43±0.01 0.36±0.17 16.27±0.12 27.87±0.13 1.15±0.12
F12 0.44±0.03 0.39±0.21 15.2±0.06 27.48±0.14 1.06±0.06
F13 0.48±0.07 0.41±0.20 18.75±0.10 30.62±0.21 1.17±0.09
Note: All value are n=3±SD

TABLE 4: THE EVALUATION OF FLOW CHARACTERISTICS OF POWDER BLENDS

Std Run Batch
Factor 1 Factor 2 Factor 3 Response 1 Response 2

A: DCP (mg) B: Aerosil 200 (mg) C: CCS DT (min) Dissolution (%)
4 1 F1 260 40 14 2.19 98.7
12 2 F2 250 40 16 2.15 98.9
5 3 F3 240 30 12 2.24 98.37
14 4 F4 250 30 14 2.22 97.26
10 5 F5 250 40 12 2.27 97.59
17 6 - 250 30 14 2.21 98.12
9 7 F6 250 20 12 2.32 98.48
15 8 - 250 30 14 2.25 97.56
6 9 F7 260 30 12 2.26 97.6
11 10 F8 250 20 16 2.11 98.22
13 11 - 250 30 14 2.23 98.05
3 12 F9 240 40 14 2.21 97.66
8 13 F10 260 30 16 2.15 99.56
16 14 - 250 30 14 2.24 97.87
7 15 F11 240 30 16 2.16 97.83
2 16 F12 260 20 14 2.17 97.2
1 17 F13 240 20 14 2.2 98.52

TABLE 5: BOX-BEHNKEN DESIGN FOR AMBRISENTAN TABLETS

Fig. 3: FTIR spectra of Ambrisentan and Aerosil 200
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Source Sum of squares Df Mean square F-value p-value

Model 0.0411 9 0.0046 7.79 0.0065 Significant
A-DCP 0.0005 1 0.0005 0.7683 0.4098

B-Aerosil 200 0.0008 1 0.0008 1.37 0.2808

C-CCS 0.0338 1 0.0338 57.71 0.0001

AB 0.002 1 0.002 3.46 0.1053

AC 0.0002 1 0.0002 0.3841 0.555

BC 0.002 1 0.002 3.46 0.1053

A² 0.0005 1 0.0005 0.9098 0.3719

B² 6.6E-06 1 6.6E-06 0.0112 0.9186

C² 0.0011 1 0.0011 1.9 0.2107

Residual 0.0041 7 0.0006

Lack of fit 0.0031 3 0.001 4.13 0.102 Not significant
Pure error 0.001 4 0.0003

Total 0.0452 16

TABLE 6: DOE CONTAINING ANOVA FOR RESPONSE 1: DT

Source Sum of squares Df Mean square F-value p-value

Model 5.36 9 0.5958 5.12 0.0213 significant
A-DCP 0.0578 1 0.0578 0.4966 0.5038

B-Aerosil 200 0.0231 1 0.0231 0.1986 0.6693

C-CCS 0.7626 1 0.7626 6.55 0.0376

AB 1.39 1 1.39 11.96 0.0106

AC 1.56 1 1.56 13.43 0.008

BC 0.6162 1 0.6162 5.29 0.0549

A² 0.0888 1 0.0888 0.7632 0.4113

B² 0.0445 1 0.0445 0.3819 0.5561

C² 0.7525 1 0.7525 6.47 0.0385

Residual 0.8147 7 0.1164

Lack of fit 0.2996 3 0.0999 0.7756 0.5655 Not significant
Pure error 0.5151 4 0.1288

Total 6.18 16

TABLE 7: DOE MODEL CONTAINING ANOVA FOR RESPONSE 2: DISSOLUTION

The model equations for both dependable parameters 
were depicted below. 

For disintegration time (DT)=2.23+0.0075, A-0.0100, 
B-0.0650, C-0.0225, AB-0.0075, AC+0.0225, BC-
0.0113, A2-0.0013 B2-0.0162 C2. 

The independent parameter dibasic calcium 
phosphate concentration gradually increases then the 
disintegration time also increases. Whereas raising 
the concentration of Aerosil 200 resulted in reduction 
of disintegration time (fig. 4). 

For dissolution;

Dissolution=97.77+0.0850, A+0.0538, B+0.3087, 
C+0.5900, AB+0.6250, AC+0.3925, BC+0.1452, 
A2+0.1027, B2+0.4228 C2. The concentration of all 
independent parameters has positive impact on the 
rate of dissolution (fig. 5 and fig. 6).

The formulated tablets of Ambrisentan were 
evaluated for weight variation, hardness, friability, 
disintegration time and content uniformity. All the 
batches were passed the weight variation test. The 
hardness of tablets varies from 4.1±0.30 to 4.6±0.26 
kg/cm2. The thickness of all the tablets was recorded 
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in the range of 3.7 to 3.9 mm. The friability of tablets 
from all the batches was observed in the range of 
0.39 to 0.57 %. Moreover, the disintegration time for 
the batches was showed in the range of 2.11 to 2.32 
min. The content uniformity of the several tablets 
was identified in the range of 98.42 to 99.45 %. The 
in vitro drug dissolution studies for Ambrisentan 
tablets were performed with using USP type II 
dissolution apparatus using pH 7.4 phosphate buffers 
as dissolution media. The 3 tablets were placed in 
the dissolution apparatus and frequent sampling was 
carried out at an interval of 5 min. After withdrawing 
of 5 ml of sample from dissolution apparatus 
immediately add the pH 7.4 phosphate buffer to 
maintain the stock solution. The samples were diluted, 
filter through 0.45µ filter paper (Whatman filter paper 
no. 41) and analyzed spectrophotometrically at 264 
nm (Table 8). 

The prepared batches of Ambrisentan were subjected 
for in vitro dissolution testing. In all the batches, the 
release of ambrisentan was rapid due to the conversion 
of solid form of the drug in the liquid medication. 
The drug release from the F1 batch was found to 
be 98.70 % after 30 min whereas, the cumulative 

amount of 99.61 % of Ambrisentan was recored in 
F2 batch. The release rate was slighly more in the F2 
batch comparatively with the F1. The rapid release 
of Ambrisentan was attributed due to the greater 
concentration of superdisintegrants in the batch F2. 
Similarly, the cumulative percentage of drug released 
from the batches F3 to F6 were 98.37 %, 97.26 %, 
97.59 5 and 98.45 % respectively. Among all these 
batches the slight variations in the drug release was 
due to the composition and hardness of the tablets. 
The release rate of batches F3 to F5 were observed in 
30 min and 40 min for the batch F6. 

In F7 batch, the drug dissolution was comparatively 
slow with the other batches and found to be 98.49 
% after 40 min. Moreover, the drug released within 
30 min in the batches of F8 to F13 and observed as 
98.22 %, 97.66 %, 99.56 %, 97.83 %, 97.20 % and 
98.52 % respectively. Among all the batches F2 batch 
was considered as optimized because of rapid and 
greater amount of drug released in 30 min as well 
as showed the better flow characteristics amongst 
the others batches. The in vitro dissolution profile 
of Ambrisentan was depicted in the fig. 7 and fig. 8 
respectively. The optimized batch F2 was tested for 
their stability and passes the test. The results were 
depicted in Table 9. 

Fig. 4: 3-D Response surface curve for the parameter: Disintegration time
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Fig. 5: Counter plots for dissolution

Fig. 6: 3D Response surface curve for dissolution

Batch Weight variation (mg) Hardness (kg/cm2) Thickness 
(mm)

Friability (%) Disintegration 
(m)

Content uni-
formity (%)

F1 405±0.93 4.4±0.12 3.8±0.08 0.44±0.01 2.19±0.07 98.42±0.50
F2 398±0.84 4.2±0.03 3.9±0.06 0.54±0.12 2.15±0.05 99.45±0.37
F3 373±0.56 4.5±0.02 3.8±0.09 0.40±0.06 2.24±0.10 98.65±0.68
F4 388±0.92 4.4±0.11 3.8±0..05 0.41±0.26 2.22±0.05 98.78±0.72
F5 395±0.78 4.5±0.07 3.7±0..09 0.43±0.01 2.27±0.07 99.22±0.90
F6 377±0.59 4.6±0.01 3.8±0.03 0.39±0.17 2.32±0.06 99.35±0.30
F7 394±0.96 4.4±0.12 3.9±0.05 0.43±0.01 2.26±0.05 98.48±0.49
F8 376±0.63 4.1±0.03 3.8±0.06 0.65±0.12 2.11±0.09 98.94±0.85
F9 388±0.68 4.3±0.02 3.8±0.08 0.49±0.06 2.21±0.11 99.37±0.89
F10 399±0.77 4.2±0.11 3.7±0.04 0.52±0.26 2.15±0.13 98.70±0.77
F11 380±0.85 4.2±0.07 3.8±0.05 0.57±0.01 2.16±0.20 99.30±0.91
F12 386±0.94 4.3±0.01 3.8±0.06 0.50±0.17 2.17±0.08 98.45±0.60
F13 366±0.54 4.3±0.06 3.7±0.04 0.48±0.20 2.20±0.12 98.80±0.23
Note: All values in n=3 ±SD

TABLE 8: THE POST COMPRESSION EVALUATIONS OF AMBRISENTAN TABLETS
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Parameters After 1 mo After 2 mo After 3 mo

Physical appearance No change No change No change

Hardness (kg/cm2) 4.2±0.05 4.1±0.06 4.0±0.08

Friability (%) 0.56±0.18 0.61±0.23 0.63±0.27

Disintegration (min) 2.11±0.07 2.10±0.06 2.09±0.09

Drug content (%) 99.35 ±0.49 99.07±0.54 98.83±0.37

Note: n=3, ±SD

TABLE 9: STABILITY STUDY OF AN OPTIMIZED BATCH F2

Improvement in the solubility and dissolution is 
the prerequisite for designing of dosage form. 
Ambrisentan belongs to BCS-II and therefore needs to 
enhance the solubility thereby higher bioavailability 
was achieved. Liquisolid Compact is most convenient 
and economical method for improving the solubility 
of poor solubility of drugs. For enhancing solubility of 
Ambrisentan, PEG 400 was found to be best solvent. 

Anhydrous dibasic calcium phosphate having higher 
potential than MCC to load liquid and does not affect 
the flow ability and compression characteristics. The 
marked rise in the solubility and dissolution rate 
of Ambrisentan is due to conversion of lipophilic 
drug into liquid medicaments with greater aqueous 
solubility. The higher wettability, surface area and 
conversion of crystalline drug into amorphous forms 

Fig. 7: Dissolution profile of Ambrisentan Tablets (F1 to F6)
Note: (      ): F1; (      ): F2; (      ): F3; (      ): F4; (      ): F5 and (      ): F6

Fig. 8: Dissolution profile of Ambrisentan Tablets (F7 to F13)
Note: (      ): F7; (      ): F8; (      ): F9; (      ): F10; (      ): F11; (      ): F12 and (      ): F13
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are the mechanisms responsible for higher solubility 
and dissolution rate. Hence, liquisolid compact 
technique successfully enhances the solubility and 
dissolution as well as bioavailability of Ambrisentan. 
The best formulation batch F2 was selected on the 
basis of disintegration, dissolution release profile 
and the minimum quantity of material utilized in the 
development of the tablets without compromising 
flow characteristics.
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