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ABSTRACT: This paper examined the liquisolid compact method as one of the 

tools for greater dissolution of the practically water-insoluble drug famotidine (FM). 

Therefore, the model drug, FM, has been formulated as directly compacted tablets 

and liquisolid compacts and then investigated for in-vitro release properties at 

diverse dissolution circumstances. According to the method, it is possible to convert 

the liquid medications of water-insoluble drugs in the non-volatile liquid vehicles 

into reasonably compressible and flowing powders. The formulated systems have 

been evaluated in terms of the pre-compression factors like the Fourier-transform 

infrared spectroscopy (FTIR) analysis, flow features of the liquisolid system, 

differential scanning calorimetry (DSC), post-compression factors, including the 

content uniformity, hardness, friability and weight variation, disintegration test, in-

vitro dissolution examinations, effects of the dissolution volume as well as pH on the 

drug release rate and approximation of the fraction of the molecularly dispersed drug 

in the liquid medication. Since, the liquisolid compacts revealed notably greater drug 

release rates in comparison to the direct compress tablets in diverse dissolution 

volumes and pH, it could be concluded that this would be an encouraging approach 

to the improvement of dissolving the weak water-soluble drugs and formulation of 

the immediate release solid dose forms. 

INTRODUCTION: Increasing the dissolution rate 

of the in-soluble and or liquid lipophilic drugs for 

improving the absorption efficacy and bio-

availability is a major objective of the drug 

professionals 
1, 2

. A series of the widely used 

methods for achieving such an objective include 

the water-soluble salts as well as the polymorphic 

forms, forming water-soluble molecular complexes, 

lyophilization, drug micronization, solid dispersion, 

coprecipitation as well as micro-encapsulation; out 

of which, 'liquisolid compacts' has been considered 

a major assuring one 
3-6

. 
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It is well-known that the liquisolid systems are 

relatively compressible, and flowing powdered 

forms of the liquid drugs like the liquid lipophilic 

drugs and or water-insoluble drugs dissolved 

inappropriate water-miscible non-volatile solvent 

systems. It is notable that in case of admixture of 

such kinds of liquid medication with certain 

powder excipients as the coating materials; that is, 

carrier, they could be converted into dry-looking, 

free-flowing, and no adherent powder.  

Notably, the liquisolid forms had considerable 

wetting features and the drugs' available surfaces 

for dissolution enhanced, which has been caused by 

trapping the solid drug parts into the powder 

substrate in solution or nearly molecularly 

dispersed state. Consequently, because of the 

respective remarkably enhanced wetting features 

and the drugs' available surfaces for dissolution, the 

liquisolid compacts of the water-insoluble materials 
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could probably exhibit the increased drug release 

characteristics and better bio-availability 
4, 5, 7

. It is 

widely accepted that FM has been allowed for 

active and maintenance therapies of different kinds 

of ulcers and hyper-secretory situations.  

Moreover, mechanisms, pharmacological impacts, 

sites of actions and clinical utilizations have been 

considered similar to other H2-receptor antagonists; 

however, reports showed that FM on the equimolar 

bases respectively had ~20 and ~7.5 times higher 

potency than cimetidine and ranitidine for the 

inhibition of the gastric acid secretion. In spite of 

the greater efficiency of FM, remarkable 

consequences have not been reported 
8, 9

. 

Although FM applied the minimum first-pass 

effect, its oral bioavailability in the male decreased 

and has been variable in a range between 40 and 

50% due to the weak aqueous solubility, higher 

polarity as well as gastric degradation 
9
. Another 

study showed the rate-limiting step for bio-

availability of the poorly water-soluble drugs such 

as FM would be the dissolution rate. Such a factor 

has been a function of solubility and the drug 

surface area. Hence, the dissolution rate would 

enhance in the case of the drug-enhanced solubility, 

and it would augment by enhancing the drug 

surface area 
9
. 

According to this paper, FM has been considered 

one of the poorly water-soluble drugs formulated 

into the liquisolid tablets with the same powder 

excipients, the liquid vehicle, as well as diverse 

drug concentrations in their liquid medications. 

Moreover, we examined the effects of the 

dissolution media and their volume on the rate of in 

vitro drug release. 

MATERIALS AND METHODS: 

Materials: According to the research design, FM 

has been provided by Daru Pakhsh Pharma-

ceuticals, Tehran, Iran. In addition, FMC Pharma-

ceuticals, Irland has been selected to purchase 

Avicel PH 102 (microcrystalline cellulose, MCC). 

Moreover, Aerosil 200 (Colloidal silicon dioxide), 

polysorbate 80 (tween 80), Magnesium stearate 

(MgSt), propylene glycol (PG), Sodium hydroxide, 

Polyethylene glycol 400 (PEG 400), as well as 

Potassium dihydrogen orthophosphate have been 

provided through Merck Co (Germany). 

Solubility Examinations: The paper also evalu-

ated FM solubility in glycerol, polyethylene glycol 

200 and 400. Then, the FM saturated solutions have 

been procured via addition of the drug in excessive 

amounts to the solvents and shaken into the shaker 

(Ika, Germany) at 25 °C at constant vibration (150 

rpm) for 48 h. Then, it has been sampled for 

reaching the fixed content of solubility.  Afterward, 

the samples have been filtered and examined by 

UV-spectro-photometer (Jasco v 630, Philippine) at 

the wavelength of 268 nm 3 times for all solvents. 

Computation of the Loading Factor (Lf): It is 

notable that for calculating the loading factor, 

aerosil and avicel powder have been independently 

added to the liquid medication slowly and mixed 

for reaching a powder with adequate 

compressibility and flowability. Therefore, the 

above factors have been assessed by computing the 

Hausner’s ratio (HR) and Carr’s index (CI). In 

addition, CI and HR have been computed based on 

Eqs. (1) and (2): 

Carr's index = 100 × (ρ tapped-ρ bulk) / (p tapped)….(1) 

Hausner ratio = (ρ tapped) / (ρ bulk)….(2) 

Applying Lf = W/Q formula (W= the amounts of 

the liquid medication and Q= the amount of carrier 

(Ca) materials), values of the loading factor have 

been computed. Table 1 reports the outputs. 

Preparing the Liquisolid Compacts: Several FM-

LS formulations have been procured in little 

batches between LS-1 and LS5 Table 1. The 

carrier (Ca) / coating (Co) ratio (R-value) equaled 
10

. According to Lf, adequate contents of the 

excipients have been utilized for all formulations. 

Notably, ØCa and ØCo values for all specific 

solvents have been applied for calculating Lf 

(Equation 3) of a certain liquid vehicle.  

According to (Lf), and content of the amounts of 

the carrier (Q), liquid medication (W) as well as the 

coating material (q) could be computed by re-

arranging Equations 
4, 5

. Table 1 is a summary of 

the liquisolid formulations. 

Lf = ∅_Ca+∅_Co × 1 / R    (3) 

Lf = W/Q    (4) 

R = Q / q    (5) 
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Thus, FM has been dispersed in a non-volatile 

solvent. The carrier and coating substances have 

been added to the liquid medication. Finally, MgSt 

has been added to the mix. Then, the resulting 

powder has been compressed into tablets with the 

use of the manual tableting machine.  

Table 1 presents the composition of the examined 

formulations. As a result, the single punch 

compress machine has been adjusted for all 

formulas for reaching the optimal hardness of 50-

70 N, though it has been impossible for some 

formulas. 

Friability Testing and Hardness Test: According 

to the research design, an Erweka friabilator 

(Erweka, Heusenstamm, Germany) has been used 

to examine the tablet’s friability at 25 rpm for four 

minutes. Before and following the examinations, 

the weight of ten tablets from all formulas has been 

measured, and percent friability has been computed 

by Eq. 6: 

% Friability = (Wi-Wa) / Wi × 100 …..(6) 

So that Wi and W are present the tablets weights 

before and following the examination. Table 1 

reports the outputs. In addition, Erweka hardness 

tester (Erweka, Heusenstamm, Germany) has been 

used to measure the force (N) necessary to crush 

the tablet. Table 1 reports the outputs. 

Content Uniformity: In this stage, 3 tablets from 

all batches have been randomly taken for 

examining its content uniformity. Then, they have 

been weighed and ground for obtaining separate 

powders. Afterward, the powders have been 

dissolved in1000 ml phosphate buffer at pH equal 

to 6.8 and have been filtered using the Whatman 

filter paper. Finally, based on the US 

Pharmacopeia, a UV spectrophotometer at 268 nm 

has been used to measure the content of the drug. 

Table 1 reports the outputs. 

Disintegration Test: According to the research 

design, disintegration has been tested at 37 ± 1 °C 

in the distilled water for six tablets from all 

formulations by means of Erweka disintegration 

tester (Erweka; Heusenstamm: Germany). These 

tablets have been regarded as entirely disintegrated 

so that any residues did not remain on the screen. 

In general, perfect tablet hardness would be 

obtained with no application of the excess 

compression force, in which fast drug dissolution 

and tablet disintegration were kept at a similar 

period 
10

.  

Dissolution Examinations: It should be mentioned 

that USP dissolution apparatus No II (paddle 

technique) (Erweka: Germany) has been used to do 

in-vitro dissolution experiments on 3 tablets of 

each formulation.  

Based on US pharmacopeia, dissolution tests for 

each tablet have been accomplished at 50 rpm in a 

900 mL phosphate buffer at pH equal to 4.6 and 37 

°C temperature for 20 min. Then, 5 ml of medium 

has been removed from each dissolution vessel at 

times 5, 10, 15, and 20 min and replaced by the 

fresh dissolution medium.  

Afterward, a UV/visible spectrophotometer has 

been used to analyze the samples at 268 nm. For 

determining the effects of the pH and volume, 

dissolution has been examined for a chosen 

formulation in 900 mL, 300 mL, as well as 150 ml 

volumes and pH equal to 1.3, 4.6, and 6.8 for 20 

min. Finally, each medium with a certain pH has 

been procured according to the US pharmacopeia. 

Differential Scanning Calorimetry (DSC): In this 

stage, a Pyris 6, (Perkin Elmer, USA) has been 

used to record the DSC thermograms of the samples 

(FM, excipients & liquisolid formulations). Then, the 

4-5 mg samples have been placed in the aluminum 

pans. Finally, thermal behaviors have been 

registered based on nitrogen gas at the scanning 

rate equal to 20 °C / min that had a temperature 

ranging between 30 and 300 °C 
11

.  

FTIR Analyses: Here, the Perkin Elmer FT-IR 

spectrophotometer has been used to examine the 

FM, FM-LS5, and PEG 400. Then, potassium 

bromide (KBr) powder has been used to grind the 

samples. Afterward, KBr discs have been procured 

by compressing powders at the pressure of 5 tons in 

the hydraulic press for five minutes. Finally, FTIR 

spectra have been registered with 4 cm
-1

 resolution 

in the 4000-500 cm
-1

 region 
12

. 

Statistical Analyses: Notably, outputs have been 

represented as the mean ± standard deviation (SD) 

of not less than 3 determinations (n = 3). Then, 

analysis of variance (ANOVA) and then the 
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Tukey’s test has been utilized for the comparison of 

the treated groups with the controls. While 

comparing just 2 means, a t-test has been run. 

Statistical analyses have been run with SPSS 2021. 

Finally, a P-value of less than 0.05 has been 

significant. 

RESULTS AND DISCUSSION: 

Solubility Examination: We selected FM as the 

model drug due to its water-insolubility 

characteristics that made it a perfect alternative to 

be designed as the fast release liquisolid compact. 

According to the results, standard curves of FM 

solution have been linear in the concentration 

ranges between 5 and 30 μg/mL. Moreover, Table 

2 presents FM solubility in propylene glycol (PG), 

Polyethylene glycol 400 (PEG400), and 

polysorbate 80. According to the table, FM had the 

greatest level of solubility in PEG 400. As the 

present research aimed at enhancing the drug 

dissolution rate, PEG 400 has been utilized as a 

non-volatile solvent to procure the liquisolid 

systems. It should be noted that choosing the liquid 

vehicle would be highly dependent on the research 

objective; that is, a liquid vehicle with a higher 

capability of solubilizing the drug would be chosen 

for the dissolution enhancement. However, if the 

objective has been the prolonged drug release, the 

liquid vehicle with the minimum capacity to 

solubilize the drug could be selected 
13

. Besides the 

drug solubility in the liquid vehicle, a number of 

other physicochemical factors like polarity, 

viscosity, lipophilicity as well as chemical structure 

significantly influenced the drug release profiles 
7
. 

Pre-Compression Examination of the Liquisolid 

System: Like several other drug delivery systems, 

factors with the ability to affect the features of the 

liquisolid powder system would be mechanical, 

environmental, and physical parameters. Carr’s 

index up to 17.3 has been reasonable as the flow 

feature. Therefore, Hausner’s ratio (HR) has been 

associated with inter-particle friction. In addition, 

powders with lower inter-particle friction possessed 

a ratio of nearly 1.21, presenting an acceptable 

flow. Finally, the FM-LS-5 system with HR of 1.21 

and Carr’s index (CI) of 17.3 has been regarded for 

future studies. Table 1 presents each batch of the 

FM-LS compacts. 

TABLE 1: COMPOSITION (MG) OF LIQUISOLID FORMULATIONS (CALCULATED FOR ONE TABLET), R-

VALUE, LF, CARR’S INDEX (CI %), HAUSNER’S RATIO (HR), HARDNESS, DISINTEGRATION TIME, 

FRIABILITY AND CONTENT UNIFORMITY OF LIQUISOLID COMPACTS 
Code Formulation composition Tablet characteristics 

Formulation Liquid 

vehicle 

Amount 

of Drug 

(mg) 

Amount 

of 

vehicle 

(mg) 

Aerosil 

(mg) 

Avicel 

(mg) 

MgSt 

(mg) 

Tablet 

weight 

(mg) 

R Lf CI HR Hardness 

N±SD 

Disintegration 

time 

% 

Friability 

Content 

uniformity 

FM-LS1 PEG400 20 0 17.14 171.4 1.56 210.13 10 0.11 17.3 1.21 59.3±0.57 342±41.63 0.31 97.55±2.54 

FM-LS2 PEG400 20 20 34.28 342.8 3.12 420.27 10 0.11 17.3 1.21 58. 3± 

0.57 

284.66±42.85 0.23 96.45±3.34 

FM-LS3 PEG400 20 40 51.42 514.2 4.69 630.40 10 0.11 17.3 1.21 62.33± 

1.52 

327.66±28.88 0.05 97.12±1.01 

FM-LS4 PEG400 20 60 68.57 685.7 6.25 840.54 10 0.11 17.3 1.21 63.6± 3.51 521.66±9.01 0.23 101.74±2.69 

FM-LS5 PEG400 20 80 85.71 857.1 7.82 1050.67 10 0.11 17.3 1.21 66±2 118±19.69 0.64 100.79±3.61 

 

TABLE 2: SOLUBILITY OF FM IN VARIOUS SOLVENT 

Solvent Solubility (mg/100ml) 

Polyethylene glycol 400 (PEG400) 309.4±1.21 

Propylene glycol (PG) 270.6±3.18 

polysorbate 80 (tween 80) 130.1±1.63 

FTIR Analyses: For detection of all feasible 

interactions between the excipients and drug in the 

formulation as well as for the achievement of the 

structural information of the molecules, FTIR 

analysis was performed. Fig. 2 depicts FTIR 

spectra of PEG 400, FM-LS 5, and FM.  As seen, 

FTIR spectrum of FM exhibited the absorption 

bands at 3500 to 3100 cm
-1

 (NH2 stretching), 1330 

and 1146 cm
-1

 (SO2 stretching) and 1690-1475 cm
-1

 

(C=N & C=C stretching). In addition, the FTIR 

spectrum of PEG400 showed the absorption bands 

at 3348 cm
-1

 (O-H stretching), 1300-1100 cm
-1

 (C-

O stretching), and 2873 cm
-1

 (C-H stretching). 

Finally, it has been observed that the FTIR 

spectrum of the chosen formulation contained the 

typical drug peaks. 

DSC: According to studies, a classic application of 

the DSC analysis would be to determine probable 

interaction between the excipients and drug entity 

in its formulation. Therefore, the presence of 

incompatibility in the course of the pre-formulation 

phase would be highly prominent for ensuring the 
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successfulness of the consequent stability 

investigations 
14

.  

Fig. 1 is a schema of the thermal behavior of the 

pure elements and thermal behaviors of the 

resulting liquisolid system. According to the figure, 

FM peaks have been evident in its DSC thermo-

gram Fig. 1, which confirmed a sharp typical 

endothermic peak at 178 °C relatives to the 

respective melting temperature (Tm). This sharp 

endothermic peak signified that the utilized FM has 

been in the pure crystalline mode. Moreover, an 

exothermic peak has been observed at 204.92 °C 

that could be caused by the boiling or vaporization 

possibly after the drug decomposition. According 

to the thermo grams of Avicel PH 102 in Fig. 1D, 2 

wide endothermic peaks have been observed at 

90.18 and 342.78 °C, which could be relative to the 

absorbed water volatilization accompanied by the 

melting decomposition with charring the crystalline 

cellulosic materials. However, the thermal 

behaviors of Aerosil 200 in Fig. 1c showed no 

sharp peaks, which proved the amorphous state of 

the coating material. Put differently, the liquisolid 

system thermogram in Fig. 1D represented the full 

disappearance of the two typical peaks of FM, 

which agreed with forming the drug solution in the 

liquisolid powdered system; that is, the drug has 

been molecularly dispersed into the liquisolid 

matrix. Therefore, disappearing the medicine peaks 

by formulating the liquisolid system has been 

compatible with Mc Cauley and Brittain's 
14

 study, 

in which complete suppression of each drug 

thermal feature clearly indicated forming an 

amorphous solid solution. Furthermore, Mura et al. 
15

 showed drug amorphization by the total 

disappearance of the drug melting peak. 

 
FIG. 1: DIFFERENTIAL SCANNING CALORIMETRY OF LIQUISOLID FORMULATIONS, EXEPIANT AND FM 

 
FIG. 2: THE FTIR SPECTRA OF FM, PEG 400 AND FM-LS5

Tablet Features (Content Uniformity, Hardness, 

Friability and Disintegration Tests): Each 

liquisolid tablet followed US pharmacopeia weight 

uniformity test. Moreover, each tablet satisfied the 

content uniformity criteria, as per US 

Pharmacopeia, where all contents ranged from 96% 

to 102% of the average content Table 1. According 

to the analyses, each FM-LS tablet has been 
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substantially passed the friability tests. However, 

the percentage had not been excessing 1% of the 

tablet weight, and any tablet has not been deformed 

or broken. As each procured formula satisfied the 

standard friability criteria, it showed reasonable 

toughness and tolerated the abrasion in the course 

of handling. Moreover, each procured batch 

exhibited hardness in the ranges between 55 and 70 

kg/cm
2
. In general, an acceptable hardness of the 

tablet has been concurrently regarded with the least 

compression force, fast disintegration as well as 

reasonable dissolution of the drug 
15

. Generally, the 

formulation must be led to the optimization of the 

tablet hardness with no excess compression force so 

that it simultaneously assured the fast drug 

dissolution and tablet disintegration. Put differently; 

the tablets must have adequate hardness for 

resisting the breaking in the course of the normal 

handling and also have a suitable softness for 

proper disintegration following the swallowing 
16

.  

Therefore, the mean hardness of each liquisolid 

formula has been specified in Table 1, which 

confirmed each liquisolid tablet formula, possessed 

a reasonable hardness. In addition, hydrogen bonds 

between the hydrogen groups over the neighboring 

cellulose molecules in the Avicel PH 102 could 

justify entirely cohesiveness and strength of the 

compacts based on Shangraw 
17

. Furthermore, 

higher compactness and compressibility of Avicel 

PH102 could be accounted for by the nature of 

microcrystalline cellulose particles that have been 

linked by hydrogen bonds while compressing. 

These particles experienced plastic deformation, 

and a robust compact would be shaped because of 

the highly increased numbers of the contacted 

surfaces in the course of the plastic deformation and 

strength of the established hydrogen bonds 
17

. 

Additionally, PEG400 molecule contained 2 

terminal hydroxyl groups; hence, the formation of 

the hydrogen bonds with Avicel PH 102 would be 

probable. Finally, each procured batch possessed a 

disintegration interval of <600 s. 

In-vitro Dissolution Examination (Effects of the 

Liquid Concentration, Dissolution Volume and 

pH): It is notable that FM has been chosen as the 

model medicine in the present research because of 

it’s' insolubility in water; therefore, it would be a 

perfect alternative to test the potentials of the fast-

release liquisolid compacts.  

Additionally, it could be readily assayed and 

determined its quantity in the solution with the use 

of spectrophotometric principles and processes. 

Moreover, the effects of the solvent like the drug 

ratio to drug release behavior have been examined 

in our research see Fig. 3.  

 
FIG. 3: DISSOLUTION PROFILE OF FM LIQUISOLID 

COMPACTS IN 4.6 pH 

Earlier studies indicated that as the solvent 

concentration in the liquisolid systems increased, 

the drug release rate enhanced. Hence, the ratio of 

solvent-drug in formulations containing PEG400 

did not significantly influence the dissolution rate 

(P>0.05). Outputs showed FM dissolution profiles 

from the liquisolid compacts as well as the directly 

compressed tablet. Furthermore, the liquisolid 

compacts produced a greater dissolution rate as 

compared to the direct compression tablet 

(p<0.000). The liquisolid method would have 

widespread utilization for improving the dissolution 

rate of the low-dose insoluble medicines like 

prednisolone 
18

, famotidine 
14

, valsartan 
19

, 

ketoprofen 
20

, raloxifene hydrochloride 
21

, 

clonazepam 
22

, clofibrate 
23,

 and so on regarding the 

increased dosage of water-insoluble drugs; that is, 

carbamazepine, the researchers addressed the 

possibility of the liquisolid procedure.  

For example, Javadzadeh et al. 
24

 indicated the 

possibility of the contribution of the liquisolid 

method to the incorporation of the increased dose 

water-insoluble medicines into the liquisolid 

systems via the addition of a number of additives 

like HPMC, polyethylene glycol 35000, as well as 

PVP as the mentioned additives, had been capable 

of increasing the liquid adsorption capacities of the 

carrier and coating substances. In another study, 

Hentzschel et al. 
25

 showed one of the other potent 

approaches for loading the increased dosage of the 

weakly water-soluble medicines into the liquisolid 
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system via the new carriers like Neusilin® with 

greater specific surface area value and greater 

adsorption capacities. Moreover, Pezzini et al. 
26

 

examined the feasibility of the use of the mentioned 

method for preparing the liquisolid pellets to 

enhance the felodipine dissolution. Researchers 

showed the formation of a liquisolid micro-

environment with soft structures and higher 

porosity, favoring disintegration and dissolution 

processes of the felodipine liquisolid pellets. 

Findings suggested feasibility for adopting the 

liquisolid pellets as the new drug delivery systems 

for improving the dissolution rate of the weakly 

water-soluble medicines. Notably, Khan et al. 
27

 

comparatively studied the feasibility of the 

liquisolid method for increasing dissolution rate of 

the hydro-chlorothiazide as compared to the solid 

dispersion procedure. According to the outputs, the 

liquisolid systems augmented the drug dissolution 

rate to 95%, whereas it just enhanced by 88% for 

the solid dispersion. Hence, the liquisolid method 

has been shown to have higher efficiency in 

comparison to the solid dispersion method for the 

improvement of the extent and rate of the drug 

release. Consequently, multiple studies dealt with 

in-vivo profiles of the liquisolid tablets. As an 

instance, Khaled et al. 
28

 assessed the in-vivo 

function of the hydro-chlorothiazide liquisolid 

tablets in 6 male Beagle dogs with the use of a 2-

way crossover design. Therefore, hydro-

chlorothiazide liquisolid tablets displayed 15% 

higher bioavailability in comparison to the 

commercial oral dose form. Experts in the field 

introduced 3 probable mechanisms of dissolution 

increase for the liquisolid systems; that is, greater 

drug surface areas, greater drug solubility, and 

higher wetting features. Although this medicine has 

been in a solid dose form, it has been provided in a 

solubilized or dispersed state. Hence, the surface 

area of the medicine accessible for dissolution has 

been notably augmented 
14, 29, 30

. Besides the earlier 

mechanism, it is possible to increase the solubility 

of the drug in the aqueous diffusion layer.  

Moreover, a little liquid vehicle found in the 

liquisolid system could be inadequate for increasing 

total drug solubility in the dissolution medium. 

Nonetheless, in the micro-environment of diffusion 

layer between individual liquisolid primary particle 

and dissolution medium, the liquid vehicle could 

function as a co-solvent and would diffuse out of 

the primary particle with the medicine that could be 

enough for increasing the drug solubility 
4, 14, 31

. In 

addition, as a result of the surface activities of the 

liquid vehicles, inter-racial tension between the 

tablet surface and dissolution media could be 

declined, causing the better wettability of the 

hydrophobic drugs 
31, 32

. Recent authors enhanced 

the dissolution of tadalafil that is a poorly water-

soluble drug using the liquisolid method. 

Furthermore, the increased dissolution mechanism 

has been examined. According to the outputs, 

reducing the particles' sizes and crystallinity and 

increasing the wettability has been the basic 

mechanisms for greater dissolution rate of tadalafil 
7.

  

 

Fig. 4 demonstrates the dissolution profile of the 

liquisolid compact of FM-LS5 at 1.2 pH and 4.6. 

Moreover, 6.8. Liquisolid compact LS-5 generated 

a greater dissolution at 4.6 pH (P < 0.05). Fig. 6 

shows profiles of the drug dissolution from the 

liquisolid compacts (FM-LS5) and the directly 

FIG. 4: EFFECT OF pH OF DISSOLUTION MEDIUM 

ON DRUG RELEASE FROM LIQUISOLID 

FORMULATIONS IN 900 mL 

 

FIG. 5: IN-VITRO DISSOLUTION STUDIES AND 

EFFECT OF DISSOLUTION VOLUME ON DRUG 

RELEASE RATE 
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compacted tablets (DCT-1) of the micronized FM. 

In the case of the use of 900 mL (in each vessel) of 

distinct pH solution as the dissolving, the liquisolid 

tablets ha highly superior in-vitro release features in 

comparison to the tablets of the directly compacted 

counterparts. According to the studies, the 

solubility of poor bases and acids depended on the 

compound ionization constant (pKa) as well as the 

local environment pH. Hence, the bio-availability 

and dissolution of the above drugs have been highly 

affected by the pH of the gastrointestinal fluids. In 

addition, such a situation resulted in the increased 

degree of the inter-and intra-variability in the drug 

bio-availability and treatment impacts 
33, 34

.  

  

  

  
FIG. 6: COMPARISON OF DISSOLUTION PROFILE DISPLAYED BY THE LIQUISOLID COMPACT (FM-LS5) 

AND CONVENTIONAL TABLET IN DIFFERENT DISSOLUTION VOLUME AND DIFFERENT pH 

In their study, El-Hammadi et al., 
35

 initially 

examined the feasibility of the use of the liquisolid 

method for minimizing the influences of pH 

variations on releasing loratadine. A number of 

liquisolid formulations have been procured with the 

use of MCC as a carrier, silica as a coating material 

and propylene glycol as a liquid vehicle. Therefore, 

the dissolution profile of the procured liquisolid 

tablets has been examined in 3 buffered media, 

respectively at pH-values equal to 1.2, 2.5, and 5. 

According to the outputs, the dissolution rate of the 

liquisolid tablets has been considerably greater and 

partially influenced by pH variations as compared 

to the directly compacted and marketed tablets 

(Clarityn
®
). Thus, the liquisolid method has been 

considered as an encouraging device for the 

minimization of the influences of pH variations on 

the dissolution rate of the weakly water-soluble 

drugs. Notably, the same outputs have been 

published in Chella et al., 
36

 studies so that the 

optimum liquisolid formulation has been achieved 

with a notable enhancement in the dissolution and 
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lower pH-dependent release profile in comparison 

with the drug itself or the respective commercial 

formulation. The other research published by 

Badawy et al. 
33

 revealed the robustness of the 

mosapride citrate (a weakly soluble base) liquisolid 

tablets that minimized effects of the pH variations 

on the drug release along the gastrointestinal tract 

with the relevant media. Fig. 5 depicts profiles of 

the drug dissolution from the liquisolid compacts 

(FM-LS5); since 900 mL of 4.6 pH solution has 

been chosen as the dissolving medium, the 

liquisolid tablets exhibited partly more acceptable 

in-vitro release features in comparison to the 

additional volume dissolution media. Nonetheless, 

in the case of the use of more little contents like 150 

and 300 mL of dissolution media, liquisolid tablets 

showed notably lower drug dissolution 

characteristics (p < 0.05).  

Fig. 6 represents the effects of the volume 

dissolution medium on FM dissolution profiles 

from the liquisolid compacts and the directly 

compressed tablet. According to the figure, the 

liquisolid compacts produced a greater dissolution 

rate than that of the direct compression tablet 

(P<0.000). Apparently, the drug dissolution rate of 

the liquisolid compacts would be highly more rapid 

than the rate of plain tablets and did not depend on 

the volume of the dissolving liquid. In addition, the 

declined dissolution volumes caused a relative 

decline of in-vitro drug release rates exhibited by 

the directly compacted pills 
10

. Based on the 

dissolution theories of the 'diffusion layer model', 

the drug dissolution rate has been in direct 

proportionate with its concentration gradient 

(Δ𝐶=𝐶𝑠−𝐶) in the stagnant diffusion layer 

established by the dissolving liquid surrounding the 

drug particles. In fact, 𝐶𝑠 refers to the drug 

saturation solubility in the dissolution medium. 

Therefore, it would be a fixed typical feature of the 

drug and the engaged dissolving liquid. Put 

differently, 𝐶 represents the drug concentration in a 

bulk of the dissolving medium that increased as the 

dissolution fluid content enhanced. Hence, Δ𝐶-

values in 3 distinct dissolution content of this study 

experiments decreased as the dissolution medium 

declined 
10

. 

CONCLUSION: This paper principally aimed at 

enhancing the dissolution of the weakly water-

soluble FM using the liquisolid compact procedure. 

Moreover, the liquisolid tablets formulated with 

PEG400 at 80% w/w drug concentration has been 

the most acceptable formulation amongst each 

batch of the liquisolid tablets procured with regard 

to more rapid disintegration time, greater 

dissolution profile as well as reasonable tablet 

features.  

In addition, it has been observed that PEG400 

would be an encouraging liquid vehicle for the 

formulation of the liquisolid formulations of FM. In 

fact, liquid vehicles played a prominent and 

conducive role in the improvement of the 

dissolution profiles of a weak water-soluble drug in 

the liquisolid formulations in addition to select a 

proper liquid vehicle based on the respective 

viscosity as well as the HLB-value. Thus, a major 

phase for the formulation of a successful liquisolid 

tablet would be to determine optimum flowable 

liquid retention potential (𝜙-value). Actually, 

factors like the content of the solvent and carrier 

basically influenced the dissolution rate. Finally, 

the drug release rate with the liquisolid system has 

been altered via the medium volume and pH. 
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