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Abstract: The purpose of this work is to improve one of the important physicochemical properties of an active 
pharmaceutical ingredient (API), as is the water solubility of paracetamol. To improve the physicochemical properties of this 
API, two pharmaceutical excipients such as the HPMC and maltodextrin were used, which help to improve the solubility, and 
this helps to the manufacturing process of a pharmaceutical product. Different granule formulations were manufactured by 
applying a matrix design of experiment where the wet granulation process was performed, combining Paracetamol with the 
excipients to obtain a uniform particle size and subsequently evaluate the properties of interest. The solubility was evaluated 
using a method (Mexican pharmacopoeia - FEUM) based on UV / VIS method, performing the calibration curve only for the 
API to evaluate the granule and calculate the percentage of solubility of these. Favorable results were obtained for two of the 
seven granule formulations manufactured, the mixture of granule F and G: 25 g of paracetamol, 1.5; 1.75 g of HPMC and 23.5 
g; 23.25 of the maltodextrin has a solubility of 104.17% and 101.48% of the G, which shows that the process by wet 
granulation can improve its solubility. This type of co-processed granule also fulfills the function of masking the bitter taste of 
paracetamol in one oral pharmaceutical form, as in the case of a syrup and it could be an advantage in the market. The flavor 
was evaluated by a panel of 20 people and the taste of the syrups that were prepared with the granule with better solubility was 
compared with the syrups containing only the API dissolved. It is shown that the granules F have improvement in the solubility 
of paracetamol and can mask the unpleasant (bitter) taste of the active ingredient. 
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1. Introduction 

Paracetamol (Figure 1a) is an analgesic and antipyretic 
drug widely used by the Mexican population for the control 
of mild or moderate pain. It is known that the 
pharmacological effect depends on the physicochemical 
characteristics of the active principle and one of the most 
important is the solubility; in the FEUM (Pharmacopoeia of 
the United Mexican States) specifies that Paracetamol is 
easily soluble in alcohol and methanol; soluble in acetone, 
hot water and in 1 N sodium hydroxide solution; almost 
insoluble in chloroform and diethyl ether [1]. 

To obtain better bioavailability there is an interest in 
improving the solubility of paracetamol in water at 25 (room 

temperature) and 37 degrees Celsius. The objective in this 
work was preparing granule by the wet granulation process. 

 

Figure 1. Chemical structure a) Paracetamol, b) maltodextrin and c) 

hydroxypropyl methylcellulose (HPMC). 

The characteristics of the solute conditioning the solubility 
are the size and shape of the particle, the amorphous or 
crystalline state, the polymorphism, the density, the melting 
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temperature (melting point) and the porosity rate among 
other properties of the solid phase. Also, the solubility is 
conditioned by the solvent and its wetting capacity, in 
particular the surface tension between the water and the 
solute (paracetamol) is relevant [2]. 

The solubility of drugs is one of the factors considered in 
the studies of pre-formulation of pharmaceutical forms, since 
depending on the value of solubility in water it will be 
determined if it is feasible to formulate pharmaceutical 
products such as tablets, capsules, suspensions or any other 
pharmaceutical form [2]. 

All pharmaceutical active ingredients (API's), regardless of 
the route by which they are administered, must be at least 
slightly soluble in water so that they can show absorption and 
have therapeutic efficacy, based on the principle that the drug 
must be soluble in water. the liquids present in the place 
where the absorption occurs [3]. 

There are currently numerous strategies aimed at 
modifying the solubility of the active ingredients used in the 
manufacture of medicines, which do not require changes in 
the chemical structure, but which can modify their 
bioavailability [4]. 

There are different articles that seek to improve the 
solubility of Paracetamol, Salima Varona and collaborators 
use different mixtures of excipients such as PVP and CO2 
using high pressure equipment to increase the solubility [5]. 

Considering that the solubility of Paracetamol is one of the 
most important properties, experiments are carried out 
mixing different concentrations of solvents such as ethanol, 
acetone, and toluene [6]. 

Another advantage that can be obtained from the 
granulation of the APIs is the modification of the flavor. 
Flavor has always been a critical characteristic for the 
development of liquid pharmaceutical forms. However, 
currently, due to the expansion of solid dosage forms prior 
to administration or in the mouth, taste has become a 
critical parameter also in solid forms. Not only is it a matter 
of masking an unpleasant taste, but also a pleasant taste 
must be added to the formulation that increases patient 
acceptance [7]. 

In this investigation the process of functionality of the 
active ingredient was developed, which represents the 
modification of the physical structure of the particles of 
Paracetamol by introducing raw materials that are compatible 
with it and are able to improve the physicochemical 
properties of interest. It is proposed that by decreasing the 
particle size and dispersing Paracetamol in another excipient 
to promote solubility, so the strategy of wet granulation will 
help to improve the taste of the paracetamol contained in a 
pharmaceutical form. The granulation is prepared by mixing 
Paracetamol with HPMC (Hydroxypropyl methylcellulose) 
and Maltodextrin. 

HPMC and Maltodextrin are the pharmaceutical excipients 
that can be included in the manufacture of a drug product [8], 
these substances help in the processing of the system during 
its manufacture, protect, improve stability, bioavailability or 
patient's acceptability, help in the identification of the 

product and improvement of any other general safety 
attribute, effectiveness or delivery of the medication during 
storage or use [8]. 

Maltodextrin is a mixture of saccharide polymers of D-
glucose obtained by acid or enzymatic hydrolysis of food-
grade starches, followed by filtration, concentration, and 
drying of the product (Figure 1b) [9]. 

It is a white or almost white powder or granule, slightly 
hygroscopic, easily soluble in water and poorly soluble in 
96% ethanol [9]. It is an inert additive favoring the recovery 
of the product since they act as coadjutants of drying, also 
for obtaining a higher yield [10]. 

Although it is a glucose polymer, it is not sweetener agent. 
It is used as a diluting excipient in capsules and tablets, as a 
tablet binder (both by direct compression and by wet 
granulation), as a coating agent in aqueous tablet solution, 
and as a viscosity-increasing agent (for example, to prevent 
crystallization in oral liquid preparations) [9]. 

HPMC (Hydroxypropyl methylcellulose) is a polymer 
derived from partially O-methylated and O- (2-
hydroxypropyl) propylated cellulose (Figure 1c) [11]. 

This excipient is characterized as a white or yellowish-
white powder or granule; it is hygroscopic, practically 
insoluble in hot water, acetone, anhydrous ethanol and 
toluene and soluble in cold water [11]. 

HPMC is used in the preparation of oral and topical 
pharmaceutical forms, presenting properties and uses like 
methylcellulose, although its mucilage has greater clarity 
and less non-dispersible fibers, being preferred in the 
preparation of ophthalmic solutions. Being non-ionic, 
HPMC is compatible with metallic salts and ionic organic 
compounds. It is stable in solutions with pH = 3 - 11. It is 
the only one, together with hydroxypropyl cellulose, which 
resists up to 100% alcohol. In oral preparations, it is used as 
a binder in wet or dry granulation, enteric coating, 
depending on the degree of viscosity, and as a matrix of 
controlled release tablets, using high viscosity 
Hypromellose [11]. 

The HPMC dose is related to its function, 2% as gelling 
agent (between 2 and 5% as a binder in granulation7, between 
2-10% to enteric coating [11].. 

2. Methodology 

2.1. Materials and Equipment Used 

Paracetamol (acetaminophen) Lot Y152381, Maltodextrin 
from Makymat Lot AR1187, HPMC (Hydroxypropyl 
methylcellulose) Lot 6075665, in sugar. Reagents: 
Hydrochloric Acid, Lot 9535-02, Iodine Lot M-32476, 
Sodium Hydroxide Lot 40254, Nitric Acid Lot 9621-02, 
Silver Nitrate, Methanol Lot 9070-03, Equipment: Sieves of 
1.41 mm and 0.297 mm, analytical scale SHIMADZU, 
laboratory scale, laboratory stove BG, pH-meter 
(potentiometer) 320 Corning, powder flowmeter, thermo 
scale OHAUS, blender (mixer), density meter, UV-vis Perkin 
Elmer. 
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2.2. Experiment Design 

Seven different granule formulations are proposed, with 
the composition obtained from the results of a previous work 
focused on preparation of granule (Table 1). This table shows 
the quantities of the raw materials to obtain 50 g of each 
granule formula (batch) approximately, the elaboration of the 
different batches of granule was in random order. 

Table 1. Content of excipients and for the preparation of granules. 

Granules 
Paracetamol HPMC Maltodextrin 

% g % g % g 

A 50 25 2.5 1.25 47.5 23.75 

B 50 25 2.0 1 48 24 

C 50 25 1.5 0.75 48.5 24.25 

D 50 25 1 0.5 49 24.5 

E 50 25 0.5 0.25 49.5 24.75 

F 50 25 3.0 1.5 47 23.5 

G 50 25 3.5 1.75 46.5 23.25 

The physicochemical properties evaluated to the raw 
materials and to the granule manufactured were bulk and 
compacted density, identity tests, flow velocity and angle of 
repose. 

2.3. Process Development 

Granulation process (for each granulate a duplicate of the 
same formulation was made) 

1. The raw materials (Paracetamol, HPMC and 
Maltodextrin) are weighed on the analytical scale 

2. Once the raw materials are weighted, they are placed in 
the mixer, the mixer is closed properly, the raw 
materials are mixed for 5 minutes at 30 rpm 

3. At the end of the mixing time, the wet powder is placed 
on the tray without spreading through it, it remains in 
mountain form. 

4. It begins to moisten the powder with the help of an 

atomizer containing distilled water, this way of adding 
helps us to make the homogeneous distribution of 
water.  

5. To know if the moistening of the powder is adequate, 
touch and take a little amount and closing the hand 
with pressure during 5 seconds, when opening the hand 
we have to observe if the moistened powder is broken 
or a kind of molded mass is maintained, if not continue 
to wet with water slightly. 

6. If a molded mass is maintained it already has a good 
humidification, the amount of water used is recorded 
and it is passed through a sieve with a mesh of 1.41 
mm, which will give us a good particle size when is 
dry. 

7. When the granule is obtained passed through the mesh, 
it is extended a little by the tray and the it is placed in 
the stove, in which the temperature need to be 60°C. 

8. When the temperature of 60°C is reached, the granules 
will stay in the stove for 2 hours 

9. After that time the humidity percentage in the thermo 
scale (loss by drying) is taken. The percentage of 
humidity to obtain is from 1% to 1.5%. If you do not 
have the expected humidity, the granule is maintained 
in the stove, all of this will depend on the humidity 
obtained. 

10. Pass through a sieve with a mesh of 0.297 mm, at the 
end of this step, the powder will be stored in a bag 
previously labeled. 

3. Results 

Evaluation of the properties of paracetamol granules 
The content of paracetamol was determined to the granule 

obtained and syrups were prepared to submit them to a flavor 
panel to assess and qualify their flavor, in addition to the 
physical tests. 

Table 2. Flow properties of raw materials and granules. 

Raw materials or granulates Carr Index Hausner Index Evaluation of flow properties % of humidity 

Paracetamol 37.64 1.6 Very poor and extremely bad  

HPMC 38.3 1.62 Extremely bad  

Maltodextrin  20.59 1.25 Acceptable  

Granulate A-1 24.98 1.33 Poor 1.02 

Granulate B-1 27.25 1.37 Poor 1.28 

Granulate C-1 24.98 1.33 Poor 1.10 

Granulate D-1 25.71 1.34 Poor 1.34 

Granulate E-1 25.23 1.33 Poor 1.36 

Granulate F-1 25.63 1.34 Poor 1.48 

Granulate G-1 25.67 1.34 Poor 1.34 

Granulate A-2  28.43 1.39 Poor 1.38 

Granulate B-2  31.64 1.46 Poor and very poor 1.30 

Granulate C-2 31.89 1.46 Poor and very poor 1.20 

Granulate D-2  30.35 1.43 Poor 1.12 

Granulate E-2 31.26 1.45 Poor 1.28 

Granulate F-2  30.16 1.43 Poor 1.10 

Granulate G-2 33.33 1.5 Poor and very poor 1.02 

Granulate F-2' 31 1.5 Poor and very poor 1.15 

Granulate G-2'  33.5 1.5 Too poor 1.17 
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Evaluation of paracetamol 
The spectrophotometric evaluation for the content of 

Paracetamol in the granules was carried out based on method 
established in the Mexican pharmacopoeia (FEUM, 2019. 
EVALUATION, MGA 0361). 

120 mg of paracetamol standard was dissolved in 10 mL of 
methanol and it was brought to a 500 mL capacity with 
water. From this solution, the calibration curve is constructed 
by measuring the absorbance at a wave length of 243 nm. 

Preparation of the sample, an amount of solid equivalent to 120 
mg of paracetamol (API or granules) is weighed, it is perfectly 
dissolved in 10 ml of methanol and it is brought to a total volume 
of 500 ml with water. A dilution of the sample 1 in 20 is prepared 
with five replicates, filtered and the absorbance is determined at 
243 nm, using water for the absorbance adjustment, and 
calculating the percentage of paracetamol contained in the sample, 
considering the amount of solid and the dilution made. 

 

Figure 2. Spectrophotometric calibration curve of Paracetamol in water, at 

243 nm. 

Figure 2 represents the spectrophotometric calibration 
curve of Paracetamol at 243 nm, in water, using methanol as 
a cosolvent. From this calibration, the amount of API 
released from the different granules can be evaluated. The 
evaluation is done fifth times, considering that upon 
dissolution of 100% of the active principle, the solution will 
have a concentration of 12 µg / mL (Table 3) 

The evaluation of the amount of Paracetamol dissolved 
from the granules is obtained by converting the absorbances 
into concentration using the equation of the UV-VIS 
calibration curve. Considering the theoretical concentration 
of active ingredient as 100%, the percentage of dissolved 
Paracetamol (Table 3) is calculated. It is observed that when 
changing batch there is an increase in the soluble amount of 
Paracetamol, it is related to the formulation and to the 
optimization of the evaluation procedure. 

Table 3 presents the percentage of dissolved paracetamol 
from the granules, the absorbances are compared with the 
calibration curve of Paracetamol by the UV-VIS method, 
and according to the expected theoretical value of active 
ingredient, the percentage of soluble Paracetamol is 
calculated. The increase in the soluble amount of 
Paracetamol is due to the formulation and the ability to 
develop the evaluation. As Paracetamol is hepatotoxic it is 
important to improve its solubility having better 
bioavailability but reducing de amount dosed. The 
gastrointestinal absorption is conditioned by: the solubility 
(which limits the concentration of a drug that can be found 
in solution and the speed at which the molecules are 
dissolved). 

Table 3. Percentage of dissolved paracetamol from the granules, evaluated by spectrophotometry. 

Granulate Theoretical concentration µg/mL Batch 1% Batch 2% Batch 3% 

A 12 31,3 71,5  
B 12 31,9 72,3  
C 12 33,5 74,7  
D 12 49,7 76,4  
E 12 46,7 85,3  
F 12 61,3 100,9 102,2 
G 12 70,4 100,3 99,5 

 
Syrup preparation procedure 

Simple syrup 500 mL 
1. 445 g of refined sugar are weighed in a beaker 
2. In another beaker with a capacity of 1 liter, add 250 mL 

of distilled water, place a magnet to stir the water and 
gradually add the 445 g of refined sugar. 

3. Maintain the agitation until the sugar dissolves 
completely, for this also the temperature of the solution 
rises slightly without letting it reach boiling point. 

Taste tests 
1. Six samples will be made which will contain 20 mL 

each of simple syrup. 
2. Each sample will be labeled with a different percentage 

of 0.25%, 0.5%, 0.75%, 1.0%, 1.25% and 1.5% 
(Scheme 5), this percentage represents the amount of 
flavor added to the samples. Note: 0.25% equals 0.3 

mL. 
3. With the samples ready, 10 people are chosen at random 

and of different ages (panel), to test the samples and 
thereby determine a percentage of acceptable taste. 

Paracetamol Syrup 
1. 1.6 g of Paracetamol is weighed. 
2. In a beaker, 14.3 mL of propylene glycol are added to 

dissolve the paracetamol, for this purpose magnetic 
stirring is used. 

3. When the paracetamol is dissolved, take it up to 50 mL 
with simple syrup and leave it in agitation to obtain a 
homogeneous solution. 

4. 0.6 mL (equivalent to 0.5%) of Tutti-frutti flavoring is 
added. 

Syrup with the granules 
1. 3.2g of Paracetamol is weighed. 



 Journal of Drug Design and Medicinal Chemistry 2019; 5(2): 26-32 30 
 

2. In a beaker, 14.3 mL of propylene glycol are added to 
dissolve the Paracetamol granules, for which purpose 
magnetic stirring is used. 

3. When Paracetamol granules are dissolved it is taken up 
to 50 mL with simple syrup and maintain in agitation to 
have a homogeneous solution. 

4. 0.6 mL (equivalent to 0.5%) of Tutti-frutti flavor is 
added. 

A survey was conducted to evaluate the taste of syrups 
made with Paracetamol or granules with Paracetamol, the 
original taste of Paracetamol is unpleasant for people. The 
results of 20 people for flavor evaluation are shown in Table 
4, these results can be combined with the taste of other 
syrups (Table 5), containing co-processed products 
manufactured in another project. For evaluate the taste there 
are different techniques, both in vivo and in vitro, widely 
developed and described by Garcia Espada et al. This study 
used the evaluation gustatory-sensorial in humans (Taste 
trials) since it is the method most used today [7]. 

This test is carried out in healthy individuals that after 
retaining in the oral cavity for a certain time the 
pharmaceutical form to be evaluated, their sensory 
experience must be evaluated. For evaluate temporal profiles 
of taste masking, the operation is repeated at different times. 

In order to standardize subjectivity at the time of 
classifying the flavor experienced or used different scales 
such as numerical, symbols such as -, +, ++... visual 
analogue, descriptive. In this work we used a format that is a 
mixture of symbols that describe a result and is quantified 
according to the number of participants in the panel [7] 

Table 4. Evaluation of the taste masking of the paracetamol contained in 

granulates, 20 participants are considered in the panel. 

Jarabe Unpleasant Tolerable Pleasant 

API with flavoring 10 8 2 
Granulate F without flavoring 6 11 3 
Granulate G without flavoring 9 4 7 
API with flavoring 1 12 7 
Granulate F with flavoring 2 7 11 
Granulate G with flavoring 5 10 5 

Table 5. Evaluation of the taste masking of the Paracetamol contained in co-

processed. 

Syrup Unpleasant Tolerable Pleasant 

Co-processed A without flavoring 3 2 0 
Co-procesado A with flavoring 1 3 1 
Co-procesado B without flavoring 3 1 1 
Co-procesado B with flavoring 0 2 3 

4. Discussion 

Based on the literature and these results it is verified that 
the parameters established for each excipient used 
(maltodextrin and HPMC) and the API (Paracetamol) meet 
the identity test established by FEUM [12]. Maltodextrin and 
HPMC were added to the dosage within the limits to comply 
appropriately in safety and are included in the delivery 
systems of drug products to aid in processing or 

manufacturing, to protect, support and improve stability, 
bioavailability or acceptability of patient, to support the 
identification of the product when is required, to improve 
other safety attributes and effectiveness of the dosage form, 
during storage and during its use [10]. In this project, 
maltodextrin and HPMC excipients and the wet granulation 
method, are proposed to improve physicochemical properties 
and flavor. 

In Table 1 presents the formulas with quantities of 
excipients used for preparation of seven different granule 
formulation and percentage of each component (Paracetamol, 
maltodextrin and HPMC) shown per granule formulation. 
Based on the results of the evaluation for the physical 
properties of the seven granule formulations (Table 2), the 
granules identified with improved pharmaceutical properties 
with respect to the objectives of this work, are the granule 
formulations F and G. Also, it can see that for some granule 
formulations the properties as flow velocity and angle of 
repose are not favorable although these properties are not 
part of the primary objective to improve. 

The pharmaceutical preformulation studies show various 
problems related to the physicochemical properties of the 
active ingredient (paracetamol). Thus one can also detect 
whether the drug has unpleasant organoleptic characteristics 
such as odor or taste, which can cause the rejection by the 
patient, which could be associated with the failure of the 
prescription and possible therapeutic failure [4]. In this case 
the paracetamol is characterized by a low solubility and by its 
bad taste, so the granule formulations manufactured are 
evaluated for solubility of Paracetamol using the UV-VIS 
spectrophotometry when this powder is dissolved, and thus 
determine what granule formula has a major percentage of 
solubility of the active ingredient. It is noted as the granule F 
having a content of 25 g of Paracetamol, 1.5 g of HPMC and 
23.5 g of maltodextrin, dissolves Acetaminophen 
(paracetamol) achieving 102.80% (considering the 
experimental error); and granules G with 25 g of 
Paracetamol, 1.75 g of HPMC and 23.25 g of Maltodextrin 
has 102.29% of Acetaminophen dissolved in the batch 2. By 
repeating the manufacture of the granules F and G, in the 
granule F the solubility achieved was 104.17% and for the G 
the solubility was 101.48%. With these results it can be 
established that wet granulation method to obtain 
formulations and using 3.0% and 3.5% of HPMC with 
maltodextrin as diluent, generates an improvement in the 
solubility of paracetamol defining HPMC as the functional 
excipient in this objective. 

Another important factor that was evaluated is the taste of 
Paracetamol, as it was already explained in the methodology. 
A flavor panel was made to the syrups containing only 
paracetamol in simple solution and containing granules form 
in solution and the granules F and G that presented a better 
solubility, for tasting the flavor panel, the way to qualify was 
modified to make it simpler according to Espada García and 
Chiappetta, using the survey of Figure 3 applied to 20 
volunteers chosen at random from 20 to 55 years old, they do 
not know what syrup was manufactured using Paracetamol 
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simple or any of the syrups with granules selected, and if the 
syrup contained flavoring or not [13] 

The results are presented in Table 4. The results show that 
the syrup containing the API without flavoring is unpleasant 
for 10 people and with flavoring it is tolerable for 12 people; 
the syrup with granules F without flavoring is tolerable for 11 
people and with flavoring it becomes pleasant for 11 people; 
the syrup with granulated G is unpleasant for 9 people and 
with flavoring it becomes pleasant for 10 people. The results 
of this taste panel allow to verify that the granule formulation 
in the syrup also helps to mask the taste of Paracetamol, 
mainly using the granules F. 

In a previous research work was developed a co-
processing with HPMC and Maltodextrin with Paracetamol 
by spray drying, to improve its properties. This co-processing 
of these substances also defines the formation of excipients 
with superior physicochemical properties compared with the 
values with simple physical mixtures. It is a method to obtain 
a product with the desired optimized physicochemical 
properties, especially for solid dosage forms [14]. 

 

Figure 3. Survey for the taste panel. The sad face means unpleasant, the 

second face represents half tolerable and the happy face is associated with a 

pleasant taste. 

With the co-processed mix obtained by spray dry method 
that showed an improvement in the solubility, its flavor was 
evaluated with a flavor panel with 5 people. When 
manufacturing the syrups with the paracetamol co-processed, 
it was detected that it does not dissolve all material entirety, 
but that it can be used in improving solid formulations. The 
results obtained from the taste panel for two co-processed are 
shown in Table 5, determining that the syrup with co-

processed A without flavoring is unpleasant for three people 
and with flavoring becomes tolerable for 3 people; the syrup 
with co-processed B without flavoring is unpleasant for 3 
people and becomes pleasant for 3 people. With the results 
obtained with the co-processed paracetamol we can 
determine that the taste is masked with the co-processed B 
this co-processed contains 25 g of Paracetamol, 1 g of HPMC 
and 24 g of Maltodextrin.  

Comparing the results of masking the taste of paracetamol 
in a syrup, containing the granule formulations with the co-
processed method, a better strategy is the manufacture of 
paracetamol granules by wet granulation way, for the liquid 
pharmaceutical forms. The low solubility is a disadvantage 
for the paracetamol co-processed and this impacts the 
solubility leaving particulate material in the syrup related 
with the bitter taste. On the other hand, paracetamol 
granulates F and G dissolve completely, taking into account 
that appearance is an important factor for the acceptance by 
the patient of this pharmaceutical form. 

The results presented in this work correlate with that 
reported by Afrasiabi, which showed that the aqueous 
solubility of paracetamol in the presence of 
polyvinylpyrrolidone (PVP) increased. The solubility at 25°C 
increased from 14.3 mg / mL in the presence of PVP, to 19.7 
mg/mL in the presence of 4% p/v of PVP, and to 26.7 mg/mL 
in the presence of 8% p/v PVP [15]. 

It is proposed to continue with this research in order to 
improve the results obtained from physicochemical 
properties, solubility and taste adding some functional test 
(flowability). Other excipients proportions with the best 
results will be obtained and new excipients reported in the 
literature will be incorporated for better results. It will choose 
those that are available in the market, that are safety, 
economical and non-toxic. 

5. Conclusion 

These results show that wet granulation strategy, is an 
effective method to obtain a semi finished products of 
Paracetamol with excipients HPMC and maltodextrin 
improving one of the physicochemical property most 
important for the drug formulation such as solubility and 
dissolution in water of Paracetamol. 

An improvement in the solubility of paracetamol is 
important at an industrial level since it will allow a lower 
content of paracetamol to achieve the concentration and dose 
in the formulation, with a lower cost of the product as a 
consequence. 

It was achieved masking the bitter taste of the active 
ingredient present in medicine with paracetamol in this 
project; the taste was evaluated in a simple syrup and was 
demonstrated that taste is improved for people, in some case 
these results were improved by using a more structured 
formulation. 

To carry out more experiments and new pharmaceutical 
forms allow confirm or improve the results obtained for 
paracetamol in this work. 
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