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Abstract

This review aimed to find information about the solubility of the fenofibrate solid dispersion system using PEG 6000.
Fenofibrate is an antihyperlipidemic drug that belongs to the Biopharmaceutical Classification System Class I (BCS 1)
with low solubility. To find information was by conducting a literature search in national and international journals in the
last ten years (2010-2020) through websites, namely Google Scholar, Science Direct, NCBI, ResearchGate, and other
trusted journals. Several keywords were used as follows: fenofibrate, solid dispersion, PEG 6000, and dissolution rate. The
results of several research journals showed that the solid dispersion of fenofibrate using PEG 6000 made by various
methods causes a reduction in particle size to increase the solubility and dissolution rate of fenofibrate. The solid
dispersions system was made using several methods, namely fusion (melting), solvent evaporation, dropping, and co-
grinding, which is a technique used to increase the solubility of a drug. PEG 6000 was chosen as the carrier because it has
high hydrophilicity, is non-toxic, inert, economical, has a low melting point, and is dense at melting temperature to
withstand crystallization. Thus it can be concluded that the manufacture of solid dispersion of fenofibrate using PEG 6000
and several methods showed the same results, namely an increase in solubility and dissolution rate.

Keywords: Fenofibrate, Solid dispersion, PEG-6000, Dissolution rate

1. Introduction

Solubility is a mass of solute that dissolves in a specific volume of solvent and temperature. A drug
compound administered by any route must be water-soluble to produce systemic absorption and therapeutic
response [1]. Solubility is one of the essential parameters so that the drug concentration can reach the
systemic circulation to achieve the desired pharmacological response [2]. So it is necessary to increase the
solubility and dissolution rate for poorly soluble drugs because low solubility has poor bioavailability [3].

Fenofibrate is one of the drugs belonging to class Il in the BCS system (Biopharmaceutical Classification

System), which is a third-generation fibric acid derivative with low solubility and high permeability [4].
Fenofibrate is a drug used to treat atherogenic dyslipidemia, which causes a substantial decrease in
triglyceride-rich lipoproteins and increases in high-density lipoprotein (HDL) levels. Fenofibrate is a
hyperlipidemic drug that is not soluble in water. Modifying the dissolution rate of poorly soluble drugs in
water requires solid dispersions between the drug and water-soluble polymers [5]. The chemical structure of
fenofibrate is shown in Figure 1.
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Figure 1: Chemical structure of fenofibrate [6]

Fenofibrate is a white powder to practically white crystalline powder. Fenofibrate is almost insoluble in water,
very soluble in methylene chloride, and poorly soluble in ethanol. Fenofibrate substantially modifies the
distribution of low-density lipoproteins (LDL) subfraction. Recent data show that many of the effects.
Another beneficial lipid modifier of fenofibrate is mediated via the peroxisome proliferator-activated receptor
(PPAR). Through this mechanism, fenofibrate markedly reduces plasma triglyceride levels by increasing
lipolysis and clearance of triglyceride-rich lipoproteins from plasma through activation of the enzyme
lipoprotein lipase and decreased production apolipoprotein ClIl. Activation of acyl coenzymes synthetase
expression and subsequent stimulation of fatty acid oxidation decreased fatty acid and triglyceride synthesis.
It decreased VLDL triglyceride production also contribute to the hypertriglyceridemic effect of fenofibrate

[7]1.

2. Data Collection

In this review, the researchers used research sources and data search strategies used as references in writing
this review article, namely by browsing literature in journals (both national and international), articles, and
books through search engines available online. The way to find information was by conducting a literature
search in national and international journals in the last ten years (2010-2020). Google Scholar, Science
Direct, NCBI, ResearchGate, and several other journal provider sites used the main library sites.

3. Solid Dispersion

Solid dispersion is a solid product consisting of at least two components: a hydrophilic matrix, which can be
crystalline or amorphous, and a hydrophobic drug that will be dispersed molecularly on matrix particles
amorphous or crystalline, to increase the dissolution speed [8]. The study by Salman et al. (2015) [23] has
shown that dispersions of ketoprofen into water-soluble polymer PVP K-30 formed amorphous ketoprofen
in a solid dispersion system. All amorphous solid dispersion of ketoprofen in PVP K-30 prepared by solvent
co-evaporation demonstrated a significant improvement in the dissolution rate of ketoprofen compared to
pure ketoprofen. Based on research conducted on the manufacture of celery herb extract nanocrystals with
different concentrations of Poloxamer 188 on the nanocrystalline characteristics of celery herb extract
(Apium graveolens L.), Rosaini et al. (2021) [24] can be concluded that the optimal concentration of
Poloxamer 188 has not been obtained. X-ray diffraction characterization showed a decrease in celery herb
extracts' crystal intensity in all formulas compared to celery herb extracts but still showed sharp peaks.
Several approaches can be taken to increase the solubility and dissolution rate, including modifying the
solid properties of solid drug compounds using a solid dispersion system technique. In a solid dispersion
system, the crystalline phase of the drug will be converted into an amorphous or partially amorphous phase.
The amorphous phase of a solid compound is a form that is rich in energy (high energetic forms), which has
a higher solubility and dissolution rate than the crystalline phase. One of the polymers used in solid
dispersions is polyethylene glycol (PEG) 6000 [9].
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In general, a solid dispersion system can be done by several methods: [9] [10]

1.

Melting method

The melting method involves melting or fusing the physical preparation and the drug mixture of
water-soluble carriers and directly heating to melt. The melted mixture is then rapidly solidified in
an ice bath while stirring vigorously. The final solid mass is crushed and sieved.

Solvent method

In this method, the drug and carrier are dissolved in an organic solvent and inorganic. The first step
is to make a solution containing the matrix and the drug, then form a solid dispersion system.
Melting- solvent method

This method is done by dissolving the drug in a suitable solvent, then incorporating the solution into
the matrix that has melted, then evaporating it until perfect: only remaining the film layer.
Co-grinding method

The physical mixture of drug and carrier is mixed using a blender at a certain speed. The mixture is
then fed into the steel ball chamber of the added vibration ball mill. The powder mixture is
mashed. Then the samples are collected and stored at room temperature in screw-sealed glass
bottles until use.

Spray-Drying method

The drug is dissolved in a suitable solvent, and the required amount of carrier is dissolved in water.
The solution is then mixed by sonication or another practical method to produce a clear solution,
then spray dried using a spray dryer.

Kneading technique

In this method, the carrier is absorbed with water and converted into paste. The drug is then added
and kneaded for a specific time. The kneaded mixture is then dried and passed through a sieve if
necessary.

Lyophilization technique (freeze-dry)

Performed by mixing technique in which the drug and matrix are dissolved in a solvent, then

frozen to sublimate to obtain lyophilized molecular dispersion. This technique is recommended as
an alternative technique for solvent evaporation.

4. Polyethylene Glycol (PEG 6000)
The chemical structure of polyethylene glycol is shown in Figure 2.

(0 H
H o~

n

Figure 2: Chemical Structure Polyethylene Glycol 6000 [11]

Polyethylene glycol 6000 is a polycondensation product mixture of ethylene oxide and water obtained
under controlled conditions. The formula is represented by HOCH,[CH,OCH,]JnCH,OH, where n is
between 112 and 158. PEG 6000 is a waxy flake that is solid, white in color, and a loose powder.
Polyethylene glycol has a molecular weight range of 200-300000, a molecular weight of 200-600 is in
liquid form, a weight of 1500 is in the form of a concentrated liquid, a molecular weight of 3000-20000 is a
crystalline semisolid, and polyethylene glycol with a weight of more than 100000 is a receipt at room
temperature. This polymer is easily soluble in various solvents, has a low melting point and toxicity, and
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exists in semi-crystalline form. Most of the PEGs used have molecular weights between 4000-20000,
particularly PEG 4000 and 6000 [12].

Polyethylene glycol (PEG 6000) is one of the polymers that can form polymer complexes. On drug
molecules that function as water solubility enhancers, polyethylene glycol can be used in solid dispersion
methods and added to medicinal ingredients with low solubility in water. This polymer is inert, not easily
hydrolyzed, and the most important thing is that it cannot be grown by fungi. The advantage of using PEG
6000 is that it can increase drug solubility, increase drug stability, increase circulation time and improve

drug release profile [13].

5. Solid Dispersion of Fenofibrate
A comparison of solid dispersion of fenofibrate using various carriers was shown in Table 1.

Table 1: Solid dispersion of fenofibrate using various carriers

Refs. Methods Carriers Conclusion
[14] Solvent PEG-400, PEG- | PEG, MCC, pregelatinized starch has increased the
Evaporation 6000, MCC, solubility and bioavailability of fenofibrate
method using a pregelatinized significantly
fluid-bed coating | starch, cremophore
technique
[15] Physical mixture | Agar, karaya gum, | Solid dispersions of fenofibrate prepared by kneading
and kneading treated agar, method with synthetic carrier PEG 6000 enhance the
method modified karaya | dissolution rate.
gum, PEG 4000,
and PEG
6000
[16] | Fusion method and PEG 6000 and Solid dispersion prepared with PVP K-30 in 1:4 ratio
solvent PVP K30 by solvent evaporation method was more soluble than
evaporation fusion.
method
[17] Solvent Poloxamer 188, Solid dispersion prepared with Poloxamer 188
evaporation Poloxamer 407, showed the fastest. Full release (93.74 %) among all
method Polyethylene formulations and solid dispersions with PVP, HPMC,
glycol (PEG) 6000, | Poloxamer 407, PEG 6000, Mannitol showed 88.21
Polyvinyl %, 88.14 %, 82.87 %, 76.50 %, and 65.77 % release
Pyrrolidone (PVP), | respectively in 1:10 ratio within 1 hour whereas pure
Hydroxypropyl fenofibrate showed only 23.60 % release.
methylcellulose
(HPMC), and
Mannitol
[18] Fusion (melting) PEG 6000, Solid dispersions containing fenofibrate/Poloxamer
and solvent Poloxamer 407, 407, 1: 8 showed a 14-fold increase in dissolution
evaporation and a mixture of | after 60 min (D60) and another dispersion containing
methods PEG 6000 and fenofibrate/PEG 6000, 1:10, showed an 8-fold rise in
Poloxamer 407 the 0.1 N HCI systems. The dispersion containing six
(2:1 mixture) parts of the PEG 6000: Poloxamer 407 mixture (PEG
4000/PEG 6000, 1:1 mixture) showed a 12-fold
increase in D60 compared with pure drug. When the
solvent method prepared multi-carrier  solid
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dispersion containing six parts of variety, the D60
value was about 2-fold that of the same dispersion
prepared by the melt method. The dissolution of
lyophilized solid dispersions further increased the
dissolution of fenofibrate significantly.

[19]

Fusion and solvent
evaporation

PEG 4000, PEG
6000, and a
mixture of PEG
4000 and PEG
6000

When multi-carrier solid dispersion containing the
fifth parts of the cross was prepared by the solvent
method, the D60 value was about 2-fold that of the
same dispersion prepared by the solvent method. The
dissolution of the solvent method prepare by solid
dispersions further increased the dissolution of
fenofibrate significantly.

[20]

Evaporation of
solvent

HPMC, Poloxamer
188, Poloxamer
407, PEG 6000

These formulations can increase the dissolution as
well as can increase the absorption rate and
bioavailability of fenofibrate. These formulations
enhance the dissolution and bioavailability of
fenofibrate and good formulation candidates for
fenofibrate in the future.

[21]

Solvent
evaporation or co-
grinding

HPMC, PVP, and
PEG of various
molecular weights

Fenofibrate was molecularly dispersed in HPMC and
PVP. In contrast, it was partially dissolved and
partially dispersed in the form of tiny crystals in
PEG, irrespective of the type of preparation
technique. Differences in the particle size could
explain why drug release was faster from PVP-based
systems prepared by solvent evaporation compared to
co-grinding and why the opposite was confirmed in
the case of PEG. For HPMC, differences in system
homogeneity could explain the effects of the type of
preparation method. Significantly, the drug
dissolution rate and extent could be substantially
increased while assuring stability during at least three
months of open storage.

[22]

Physical mixture
and kneading
method

Agar, karaya gum,
treated agar,
modified karaya
gum, PEG 4000
and PEG 6000

Solid dispersions of fenofibrate prepared by kneading
method with synthetic carrier PEG 6000 enhance the
dissolution rate.

Fenofibrate is a lipid-lowering drug used to treat hyperlipidemia, which is not soluble in water and lower
absorption in gastric fluid. To improve the solubility and oral absorption of the drug in gastric juice and
enhance its dissolution rate, Vinay et al. (2012) [14] have designed and evaluated solid dispersions of
fenofibrate. Solid dispersions of fenofibrate were prepared using various carriers' ratios like PEG-400, PEG-
6000, MCC, pregelatinized starch, cremophor (formulations from F1 to F9 and one reproducibility batch F10
were formulated). Then prepared solid dispersions were evaluated for in vitro dissolution, differential scanning
calorimetry, and stability studies were conducted. Solid dispersion with PEG was developed in a different
ratio. The differential scanning calorimetry demonstrated that enhanced dissolution of fenofibrate from solid
dispersion might be due to a decrease in the crystallinity of fenofibrate in a carrier in solid dispersion
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preparation. PEG, MCC, pregelatinized starch have increased the solubility and bioavailability of fenofibrate
significantly.

The main objective of the study by Prasanthi et al. (2019) [15] was to compare the effect of natural carriers and
synthetic carriers in the dissolution of fenofibrate (BCS class II), a poorly soluble drug. Fenofibrate is an
antihyperlipidemic drug that reduces both cholesterol and triglycerides in the blood. Nowadays, the
formulation of poorly soluble compounds for oral delivery is the most frequent and most significant challenge
to formulation scientists in the pharmaceutical industry. There are many drugs for which dissolution poses a
challenge for formulating oral dosage forms leading to bioavailability problems. The solid dispersions of the
drug were prepared by different methods like physical mixture and kneading method with natural and synthetic
carriers like agar, karaya gum, treated agar, modified karaya gum, PEG 4000, and PEG 6000 in the ratios of
1:2 to 1:10. Resultant formulations were evaluated for solubility, assay, flow properties, FTIR, X-ray
diffraction, DSC, and in vitro dissolution. Solubility of the solid dispersions was enhanced compared to pure
drug solubility (0.018 mg/mL). Natural gums, agar, and karaya gum were modified, and the swelling nature
and viscosity of treated agar and modified-karaya gum were minor. Formulations with modified gums as
carriers showed fast release (treated agar 87.56 + 1.40 % release by K10 and modified karaya gum 93.73 £
1.35 % release by K20) when compared to agar (79.46 + 1.37 % release by K5) and karaya gum (82.16 + 1.37
% release by K15). When compared to natural carriers, synthetic carriers PEG 4000 (101.83+1.14% release in
60 mins by K25) and PEG 6000 (101.19 + 1.12 % release in 30 minutes by K30) showed more significant
release. When compared to solid dispersions by physical mixture, kneading method formulations showed fast
release. FTIR studies confirmed that there is no interaction between the drug and excipients. The solid-state
characterization of solid dispersion formulation by XRD and DSC studies demonstrated that the drug present in
the formulation was in an amorphous state. The optimized formulation was subjected to stability studies and
was found to be stable. Hence, it can be concluded that solid dispersions of fenofibrate prepared by kneading
method with synthetic carrier PEG 6000 are better in enhancing the dissolution rate.

The solubility/dissolution behavior is a crucial factor influencing its oral bioavailability, being the rate-limiting
step for absorption of drugs from the gastrointestinal tract. For effective pharmacological action, aqueous
solubility is the essential criteria for prompt dissolution and sound absorption. The study by Vimalson et al.
(2018) [16] was aimed to enhance the solubility of poorly water-soluble drug (BCS Class Il), fenofibrate
individually using water-soluble polymers like polyethylene glycol (PEG 6000) (fusion method) and polyvinyl
pyrrolidone (PVP K30) (solvent evaporation method) in various ratios like 1:1, 1:2, 1:3 and 1:4 separately.
Initially, pre-formulation studies like drug excipient compatibility studies by FTIR, DSC, and determination of
saturation solubility of drug individually in various media like distilled water, 0.1N hydrochloric acid, and pH
7.4 phosphate buffer. The formulated solid dispersions were evaluated for percentage yield, drug content, and
in vitro dissolution studies. The results of pre-formulation studies revealed that there was no interaction
between drug and excipients, and the pure drug was poorly soluble in water. The percentage yield of all
formulations was in the range of 60-96 %, and drug content was in the range of 56-82 mg. The solid dispersion
containing polyvinyl pyrrolidone K 30 in 1:4 ratio showed the highest drug release at the end of 30 minutes
than other formulations. Finally, it was concluded that solid dispersion prepared with PVP K-30 in 1:4 ratio by
solvent evaporation method was more soluble than fusion.

Fenofibrate is a lipid-lowering agent used in the treatment of hyperlipidemia. Faruki et al. (2014) [17] has
designed and evaluated the solid dispersion technique by solvent evaporation method to improve the solubility
and oral absorption of fenofibrate in the gastric fluid to enhance its dissolution rate. Poloxamer 188, Poloxamer
407, Polyethylene glycol (PEG) 6000, Polyvinyl Pyrrolidone (PVP), Hydroxypropyl methylcellulose (HPMC),
and Mannitol have been used as the hydrophilic polymers which were employed as carriers for the formulation
of solid dispersion with the model drug in the ratio of (Drug: Carriers) 1:1, 1:3, 1:5, 1:7 and 1:10. The pure
drug and solid dispersions with all their ratio were characterized using FTIR techniques. The effect of solvent
evaporation methods preparing solid dispersion on dissolution behavior was investigated. Dissolution studies
indicated a significant increase in the dissolution of fenofibrate when dispersed in carriers. In all the cases,
solid dispersions showed improved dissolution of fenofibrate compared to that of pure drugs. It was observed
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that a higher concentration of carriers in preparing solid dispersion showed a higher release of fenofibrate.
Solid dispersion prepared with Poloxamer 188 showed the fastest. Full release (93.74 %) among all
formulations and solid dispersions with PVP, HPMC, Poloxamer 407, PEG 6000, Mannitol showed 88.21 %,
88.14 %, 82.87 %, 76.50 %, and 65.77 % release respectively in 1:10 ratio within 1 hour whereas pure
fenofibrate showed only 23.60 % release. The release of drug was plotted in zero-order, first-order, Korsmeyer
and Higuchi release pattern. The correlation coefficient values of the trend lines of the graphs showed that the
formulations best fit in Higuchian release pattern.

Fenofibrate is a lipid-lowering drug used to treat hyperlipidemia, which is not soluble in water and lower
absorption in gastric fluid. To improve the solubility and oral absorption of the drug in gastric juice and
enhance its dissolution rate, Patel et al. (2010) [18] have designed and evaluated the solid dispersions and
Iyophilization of dispersion. Solid dispersions of fenofibrate were prepared using PEG 6000, Poloxamer 407,
and a mixture of PEG 6000 and Poloxamer 407 (1:1 mixture). The effect of melt and solvent methods of
preparation of solid dispersion on dissolution behavior was also investigated. Dissolution studies indicated a
significant increase in dissolution of fenofibrate when dispersed in PEG 6000 and Poloxamer 407. Physical
mixtures containing PEG and Poloxamer 407 also showed improved dissolution of fenofibrate compared with
that of pure drug, indicating the solubilizing effect of PEG 6000 and Poloxamer 407. Solid dispersions
containing fenofibrate/Poloxamer 407, 1. 8 showed a 14-fold increase in dissolution after 60 min (D60) and
another dispersion containing fenofibrate/PEG 6000, 1:10, showed an 8-fold rise in the 0.1 N HCI systems.
The dispersion containing six parts of the PEG 6000: Poloxamer 407 mixture (PEG 4000/PEG 6000, 1:1
mixture) showed a 12-fold increase in D60 compared with pure drug. When the solvent method prepared
multi-carrier solid dispersion containing six parts of variety, the D60 value was about 2-fold that of the same
dispersion prepared by the melt method. The dissolution of lyophilized solid dispersions further increased the
dissolution of fenofibrate significantly.

Fenofibrate is a lipid-lowering drug used to treat hyperlipidemia, which is not soluble in water and lower
absorption in gastric fluid. To improve the solubility and oral absorption of the drug in gastric juice and
enhance its dissolution rate, Prasad and Verma (2014) [19] have evaluated the solid dispersions. Solid
dispersions of fenofibrate were prepared using PEG 4000, PEG 6000, and a mixture of PEG 4000 and PEG
6000. The effect of solvent methods of preparation of solid dispersion on dissolution behavior was also
investigated. Dissolution studies indicated a significant increase in dissolution of fenofibrate when dispersed in
PEG 4000 and PEG 6000. Physical mixtures containing PEG 4000 and PEG 6000 also showed improved
dissolution of fenofibrate compared with that of pure drug, indicating the solubilizing effect of PEG 4000 and
PEG 6000. Solid dispersions containing fenofibrate/PEG 4000, 1: 5, shown an 8-fold increase in dissolution
after 60 min (D60), and another dispersion containing fenofibrate/PEG 6000, 1:5, showed a 14-fold increase in
the 0.1 N HCI systems. The dispersion containing the fifth parts of the PEG 4000:PEG 6000 mixture (PEG
4000/PEG 6000, 1:5 mixture) showed a 12-fold increase in D60 compared with pure drug. When multi-carrier
solid dispersion containing fifth parts of variety was prepared by the solvent method, the D60 value was about
2-fold that of the same dispersion prepared by the solvent method. The dissolution of the solvent method
prepare by solid dispersions further increased the dissolution of fenofibrate significantly.

Fenofibrate is a poorly water-soluble drug having a poor rate of dissolution. Hossen et al. (2014) [20] tried to
enhance dissolution of fenofibrate by following solid dispersion of fenofibrate formulations with different
dissolution enhancing polymers like HPMC 6 cps, Poloxamer 188, Poloxamer 407, PEG 6000. Total twenty-
four formulations were prepared with these polymers in single or combinations. If the solid dispersion is first,
other parameters like dissolution, bioavailability will be first. Dissolution of all the formulations was tested for
% drug release profile, mean dissolution time, assay, drug content uniformity, and % recovery was calculated.
From all formulations, F3, F5, F6, F9, F10, F12, and F14 shows the more significant dissolution of Fenofibrate
93.64%, 83.66%, 100.53%, 100.61%, 100.95%, and 83.06%, respectively, within 60 minutes of dissolution
and decreases the mean dissolution time. Based on in-vitro dissolution results and drug release model kinetics,
we can decide that these formulations can increase the dissolution and increase fenofibrate's absorption rate
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and bioavailability. Finally, we can conclude that these formulations enhance the dissolution and
bioavailability of fenofibrate and good formulation candidates for fenofibrate in the future.

Polymeric fenofibrate-loaded films and particles aiming at the improved dissolution of this poorly water-
soluble drug were prepared by solvent evaporation or co-grinding. Jallouli et al. (2015) [21] have studied
HPMC, PVP, and PEG of various molecular weights by these methods. In HPMC, thin films were obtained
using the solvent evaporation method, whereas particles were obtained in all other cases. Interestingly, the type
of polymer and the preparation method had a substantial impact on system performance. It is not
straightforward: For HPMC and PVP, solvent evaporation was much more efficient than co-grinding, whereas
the opposite was observed with PEG. Fenofibrate was molecularly dispersed in HPMC and PVP.

In contrast, it was partially dissolved and partially dispersed in the form of tiny crystals in PEG, irrespective of
the type of preparation technique. Differences in the particle size could explain why drug release was faster
from PVP-based systems prepared by solvent evaporation compared to co-grinding and why the opposite was
confirmed in the case of PEG. For HPMC, differences in system homogeneity could explain the effects of the
type of preparation method. Significantly, the drug dissolution rate and extent could be substantially increased
while assuring stability during at least three months of open storage.

The main objective of the study by Prasanthi et al. (2019) [22] was to compare the effect of natural carriers and
synthetic carriers in the dissolution of Fenofibrate (BCS class Il), a poorly soluble drug. Fenofibrate is an
antihyperlipidemic drug that reduces both cholesterol and triglycerides in the blood. Nowadays, the
formulation of poorly soluble compounds for oral delivery is the most frequent and most significant challenge
to formulation scientists in the pharmaceutical industry. There are many drugs for which dissolution poses a
challenge for formulating oral dosage forms leading to bioavailability problems. By improving the solubility of
the drug, solid dispersions were prepared by different methods like physical mixture and kneading method with
natural and synthetic carriers like agar, karaya gum, treated agar, modified karaya gum, PEG 4000, and PEG
6000 in the ratios of 1:2 to 1:10. Resultant formulations were evaluated for solubility, assay, flow properties,
FTIR, X-ray diffraction, DSC, and in vitro dissolution. Solubility of the solid dispersions was enhanced
compared to pure drug solubility (0.018 mg/mL). Natural gums, agar, and karaya gum were modified, and the
swelling nature and viscosity of treated agar and modified karaya gum were minor. Formulations with
modified gums as carriers showed fast release (treated agar 87.56 + 1.40 % release by K10 and modified
karaya gum 93.73 + 1.35 % release by K20) when compared to agar (79.46 + 1.37 % release by K5) and
karaya gum (82.16 + 1.37 % release by K15). When compared to natural carriers, synthetic carriers PEG 4000
(101.83 £1.14 % release in 60 mins by K25) and PEG 6000 (101.19 + 1.12 % release in 30 minutes by K30)
showed more significant release. When compared to solid dispersions by physical mixture, kneading method
formulations showed fast release. FTIR studies confirmed that there is no interaction between the drug and
excipients. The solid-state characterization of solid dispersion formulation by XRD and DSC studies
demonstrated that the drug present in the formulation was in an amorphous state. The optimized formulation
was subjected to stability studies and was found to be stable. Hence, it can be concluded that solid dispersions
of fenofibrate prepared by kneading method with synthetic carrier PEG 6000 are better in enhancing the
dissolution rate.

6. Conclusion

Several research journals above show that for the fenofibrate solid dispersion system using PEG 6000, fusion
(melting), solvent evaporation, dropping, and co-grinding techniques are often used. By using this method,
there has been a change in the solubility of medicinal compounds. It was also found that PEG 6000 had a
higher dissolution than other formulations and reduced particle size, increasing the solubility and dissolution
rate. The greater the speed of melting, the more excellent the solubility of a drug.
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