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Available Online: 01 Jan 2025 Suitable taste is an important factor in preparing oral drug forms. Polymer coating is an effec-
: tive method to improve the product’s taste.

9T Different concentrations of Eudragit E polymer were sprayed on dimenhydrinate granules and
the effectiveness of masking the bitter taste of the drug was investigated.
[VETELEE Dimenhydrinate granules were prepared using the wet granulation method. The drug powder
was uniformly mixed with starch and Avicel with a ratio of 0.5, 0.5 and 1 and hydroxypropyl methylcel-
lulose solution was used as the binder. Then, 2.5-15% concentrations of Eudragit E were used to cover
the granules and 4 formulations were prepared. The flowability of the granules and the product taste
improvement were evaluated. Also, the drug release test was performed at pH values of 6.8 and 1.
[ETE The results of the product taste showed that with the increase in the thickness of the coating
polymer, the product taste improved significantly (P<0.05). The solubility of Eudragit is pH-dependent.
Hence, this property prevents the drug from being released in the oral cavity, and the drug is released
in the stomach environment. The highest release speed was related to formulation 1 (with the lowest
thickness of polymer coating) and the lowest speed was related to formulation 4 (with the highest thick-
ness of polymer coating). After 90 minutes, between 84.334% and 96.359% of the drug was released.

Keywords: Evaluation of the granules’ physical characteristics showed that the formulation’s flowability improved.
Taste masking, : Also, the pan coating technique yield was between 80% and 90% in different formulations.
Dimenhydrinate, : [&TETERT The results showed that Eudragit E can mask the drug’s bitter taste. The techniques used to
Polymer coating, prepare and coat the granules are low-cost and easily applicable so that they can be produced on an
Eudragit  industrial scale.
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Extended Abstract

Introduction

ausea is an unpleasant feeling of anxiety

and discomfort, often accompanied by

vomiting. One type of nausea is motion

sickness, which is caused by rapid body
movement to which the body is not accustomed or by a
conflict between balance and visual stimuli. This condi-
tion can be affected by sea, air, and road travel. The main
symptoms include nausea, vomiting, cold sweats, and
paleness, which may be accompanied by an increased
respiratory rate, bloating, and headache. Motion sickness
arises from increased conflict in the processed informa-
tion from multiple senses, a phenomenon referred to as
the neural mismatch theory. Most of these conflicts can
be classified into two groups: 1) Conflict between visual
and vestibular signals, and 2) Conflict between the canal
and the eardrum. Based on these groups, motion sickness
may occur [1]. The neural mismatch signals activate the
histaminergic nervous system in the hypothalamus and
stimulate H1 receptors in the brainstem, thereby causing
the signs and symptoms of motion sickness, including
vomiting [2].

To prevent motion sickness or other types of nausea,
dimenhydrinate is recommended. Chemically, dimenhy-
drinate is a salt of diphenhydramine and 8-chlorotheoph-
ylline. Diphenhydramine is a histamine type I receptor
antagonist, while 8-chlorotheophylline is used to counter-
act its sedative effects [3]. One disadvantage of dimenhy-
drinate is its bitter taste, which reduces patient acceptance.

Since children are one of the most important groups af-
fected by motion sickness and swallowing tablets is dif-
ficult for many of these children, designing an alternative
dosage form to tablets for this group of consumers seems
essential. On the other hand, a liquid dosage form (syrup
or suspension) of dimenhydrinate is not available in the
pharmaceutical market and, in general, it is more difficult
to mask the taste and maintain stability in liquid dosage
forms than in solid dosage forms. Therefore, designing
and manufacturing a granule dosage form as a solid dos-
age form, along with coating the granules with a polymer
to mask the bitter taste of dimenhydrinate, can provide
an ideal dosage form for consumers, especially children.
This study aims to develop a coating process using water
or an aqueous solvent to mask the taste and protect against
moisture using the polymer Eudragit E. In this study, an
attempt was made to mask the bitter taste of dimenhy-
drinate granules using Fudragit E and to determine the
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effectiveness of this polymer in masking the taste and re-
leasing the drug.

Methods

Dimenhydrinate was obtained from Galenus Compa-
ny, Iran. Starch, Avicel, hydroxypropyl methylcellulose
(HPMC 10000), Eudragit E, potassium dihydrogen phos-
phate, acetone, hydrochloric acid, and sodium hydroxide
(NaOH) were obtained from Merck, Germany. Other
materials were of analytical grade and were used without
further purification. Distilled water was used to prepare
the solutions.

To prepare dimenhydrinate granules, a wet granulation
method was used, whereby dimenhydrinate powder was
thoroughly mixed with starch and Avicel in a ratio of 0.5,
0.5 and 1. By adding a 0.5% (W/V) aqueous solution of
HPMC 10000 as a granulation binder, a uniform mixture
with appropriate moisture content was obtained (0.5 g
of polymer was dissolved in water, and the final volume
reached 100 cc). In the next step, the mixture was passed
through a 20-mesh sieve to form granules. The granules
were dried by placing them in an oven at 45 °C for 48
hours to evaporate the solvent (water). Then, the granules
were coated with different concentrations of Eudragit E
solution in acetone using the pan-coating method.

Drug release was performed using the US Pharmaco-
peia No. 2 paddle apparatus [16]. The temperature of the
dissolution medium was set at 37+2 °‘C. Granules pre-
pared from different formulations were placed in 900 cc
of dissolution medium, and then the paddle part of the
apparatus began to move at 100 rpm. Dissolution tests
were conducted at two pH values: 6.8 (phosphate buffer)
to simulate oral conditions and 1 (0.1 normal hydrochlo-
ric acid) to mimic conditions in the stomach. At 1, 3, 5,
10, 15, 20, 30, 45, 60 and 90 minutes from the start of the
test, 5 ml of the dissolution medium was withdrawn and
replaced with an equal volume of fresh isothermal medi-
um. The absorbance of the samples was measured using a
Biowave I UV spectrophotometer (Biochrom, England),
and the concentration of the released drug was calculated
by inserting the absorbance values into the standard curve
formula. By plotting the curve of the released drug con-
centration against the studied times, a concentration-time
diagram was obtained, which illustrates the drug release
pattern at different time intervals. This test was repeated
three times in both environments. To determine the drug
content, 100 mg of uncoated granules of dimenhydrinate
were dissolved in a 250 mL volumetric flask containing
phosphate buffer with a pH of 6.8, and the final volume
was adjusted to 250 mL. The resulting solution was then
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filtered and the UV absorbance was measured at a wave-
length of 278.4 nm. This test was repeated three times. To
compare the means of each variable in different formula-
tions, ANOVA with a significance level of 0.05 was used.
After the ANOVA indicated significance, the Student-
Newman-Keuls (SNK) post hoc test was employed to
identify which responses had significant differences from
the others.

Results

The flowability of the powder was investigated by mea-
suring the angle of repose, Carr’s index and Housner’s
ratio. To calculate the latter two, bulk density (BD) and
tapped density (TD) were measured, and each parameter
was calculated by inserting these values into the relevant
formulas.

The numerical values of the angle of repose in different
formulations were generally less than 35 degrees. Carr’s
index in all formulations was less than 1%, indicating
proper flowability of the powders. By comparing this
index between powders and granules, it was found that
the flowability of the granules was better than that of the
powder samples.

A Hausner index of less than 1.11 indicates excellent
flowability, while a value between 1.12 and 1.18 indicates
good flowability of the sample. The results demonstrated
that the powder samples exhibited good flowability, but
the flowability of the granules was better than that of the
powder samples.

The results also indicated that as the coating thickness of
the granules increased, their final weight increased, with
formulation 4, which had the highest coating thickness,
showing the highest percentage of weight gain. This test
was repeated three times. The coating technique was con-
sistent across all formulations, and the results indicated
that the concentration of the coating solution did not have
a significant effect on the coating efficiency.

The drug release test from the pharmaceutical form was
performed using the US Pharmacopoeia No. 2 (Paddle)
apparatus. The dissolution test was conducted at pH 6.8
(phosphate buffer). Samples were taken, and the concen-
tration of the released drug was calculated at 1, 3, 5, 10,
15, 20, 30, 45, 60, and 90 minutes from the start of the
test.

The results of the drug release test at pH 6.8 showed
that as the thickness of the polymer coating increased,
the release rate of dimenhydrinate and the total amount

released decreased during the test period. Formulation
4, which had the highest coating thickness, exhibited the
lowest release rate, while Formulation 1, with the low-
est coating thickness, showed the highest drug release
rate. After 90 minutes, the pH of the dissolution medium
was changed to resemble the gastric environment (pH 1).
Sampling was performed at 10, 20, 30, 45, 60, and 90
minutes. The results indicated that the polymer coating
dissolved at the acidic pH, resulting in a significant in-
crease in the drug release rate. The highest release rate
was observed for Formulation 1 (with the lowest polymer
coating thickness), while the lowest rate was for Formula-
tion 4 (with the highest polymer coating thickness), which
released between 334.84% and 359.96% of the drug after
90 minutes.

The taste of the uncoated formulation (No. 1) was
unpleasant for most volunteers. Subsequently, coated
granules with different concentrations were given to the
volunteers, and they were asked to repeat the test. Statis-
tical calculations indicated that as the coating thickness
increased, the taste of the drug was significantly better
masked.

Conclusion

The granulation technique was used to produce a solid
dosage form of dimenhydrinate. To mask the bitter taste
of the drug, a solution of the polymer Eudragit E with dif-
ferent concentrations was sprayed onto the granules. The
results of the drug taste evaluation indicated that the poly-
mer coating of Eudragit is effective for masking the taste
of the drug. This polymer is sensitive to the pH of the dis-
solution medium,; it is insoluble in water in alkaline con-
ditions and soluble in acidic conditions. The dissolution
test results demonstrated that this property prevents the
release of the drug in the oral environment while allowing
its release in the stomach environment. Physical evalua-
tions of the prepared granules showed that the flowability
of the formulation improved after the granule formation.
Additionally, the efficiency of the pan-coating technique
was found to be suitable. Overall, all formulations ex-
hibited appropriate physical properties, but Formulation
4, with the highest coating thickness, achieved the best
results in terms of product taste. Notably, the low cost and
ease of the techniques used to prepare and coat the gran-
ules facilitate large-scale use and industrial production.
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10. Fluidized bed coating

Colig b (9093 SN Sigteab o)y Kb g j9155W doo]

F¥5



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

Winter 2025. Vol 33. Num 4

References

[1] Schmal F. Neuronal mechanisms and the treatment of
motion sickness. Pharmacology. 2013; 91(3-4):229-41.
[DOI:10.1159/000350185] [PMID]

[2] Kumar P, Anilakumar K, Mallesha Y, Sharma R. motion sickness:
Manifestations and Prevention. Defence Life Science Journal.
2020; 5(3):230-7. [Link]

[3] Jadhav YG, Galgatte UC, Chaudhari PD. Overcoming poor
solubility of dimenhydrinate: Development, optimization and
evaluation of fast dissolving oral film. Advanced Pharmaceu-
tical Bulletin. 2018; 8(4):721-5. [DOI:10.15171/apb.2018.081]
[PMID]

[4] Amelian A, Winnicka K. Polymers in pharmaceutical taste mask-
ing applications. Polimery. 2017; 62(6):419-27. [DOI:10.14314/
polimery.2017.419]

[5] Joshi S, Petereit HU. Film coatings for taste masking and mois-
ture protection. International Journal of Pharmaceutics. 2013;
457(2):395-406. [DOI:10.1016/j.ijpharm.2013.10.021] [PMID]

[6] Dubey A, Tiwari BK, Sharma N. Taste masking technologies:
A review. Journal of Pharmaceutical Negative Results. 2022;
13(8):4858-67. [Link]

[7]1 Patra CN, Priya R, Swain S, Jena GK, Panigrahi KC, Ghose D. Phar-
maceutical significance of Eudragit: A review. Future Journal of
Pharmaceutical Sciences. 2017; 3(1):33-45. [DOI:10.1016/j.
fips.2017.02.001]

[8] Thakral S, Thakral NK, Majumdar DK. Eudragit®: A technology
evaluation. Expert opinion on Drug Delivery. 2013; 10(1):131-
49. [DOI:10.1517/17425247.2013.736962] [PMID]

[9] Nollenberger K, Albers J. Poly (meth) acrylate-based coatings.
International Journal of Pharmaceutics. 2013; 457(2):461-9.
[DOI:10.1016/j.ijpharm.2013.09.029] [PMID]

[10] Draskovi¢ M, Medarevi¢ D, Aleksi¢ |, Parojci¢ J. In vitro and
in vivo investigation of taste-masking effectiveness of Eudragit
E PO as drug particle coating agent in orally disintegrating
tablets. Drug Development and Industrial Pharmacy. 2017;
43(5):723-31. [DOI:10.1080/03639045.2016.1220572] [PMID]

[11] Schichtel J. Determination of the dissolution behavior of
celecoxib-eudragit E 100-nanoparticles using cross-flow filtra-
tion [PhD Dissertation]. Mainz: Johannes Gutenberg-Univer-
sitat, 2016. [Link]

[12] Koshti AR, Jadhav SB, Bari M, Barhate S. Formulation op-
timization and Evaluation of Orodispersible Tablet of taste
masked Fexofenadine hydrochloride. Asian Journal of Phar-
macy and Technology. 2019; 9(3):212-9. [DOI:10.5958/2231-
5713.2019.00036.9]

[13] Chakravarthy KK, Younus M, Shaik S, Pisipati SVV. Formulation
and evaluation of enteric coated pellets of omeprazole. Inter-
national Journal of Drug Development and Research. 2012;
4(4):257-64. [Link]

[14] Shah RB, Tawakkul MA, Khan MA. Comparative evaluation of
flow for pharmaceutical powders and granules. AAPS Pharm-
SciTech. 2008; 9(1):250-8. [DOI:10.1208/512249-008-9046-8]
[PMID]

Journal of
Guilan University of Medical Sciences

[15] Traina K, Cloots R, Bontempi S, Lumay G, Vandewalle N,
Boschini F. Flow abilities of powders and granular materi-
als evidenced from dynamical tap density measurement.
Powder Technology. 2013; 235:842-52. [DOI:10.1016/j.pow-
tec.2012.11.039]

[16] Singhvi G, Singh M. In-vitro drug release characterization
models. International Journal of Pharmaceutical Sciences and
Research. 2011; 2(1):77-84. [Link]

[17] Kadota K, Terada H, Fujimoto A, Nogami S, Uchiyama H, To-
zuka Y. Formulation and evaluation of bitter taste-masked
orally disintegrating tablets of high memantine hydrochloride
loaded granules coated with polymer via layering technique.
International Journal of Pharmaceutics. 2021; 604:120725.
[DOI:10.1016/j.ijpharm.2021.120725] [PMID]

[18] Chapter G. 1174> Powder flow. USP33-NF28. 2010. [Link]

[19] Leopold CS, Eikeler D. Eudragit® E as coating material for the
pH-controlled drug release in the topical treatment of inflam-
matory bowel disease (IBD). Journal of Drug Targeting. 1998;
6(2):85-94. [DOI:10.3109/10611869808997884] [PMID]

[20] Lopalco A, Denora N, Laquintana V, Cutrignelli A, Franco M,
Robota M, et al. Taste masking of propranolol hydrochloride
by microbeads of EUDRAGIT® E PO obtained with prilling
technique for paediatric oral administration. International
Journal of Pharmaceutics. 2020; 574:118922. [DOI:10.1016/j.
ijpharm.2019.118922] [PMID]

[21] Samani SM, Zolfaghari N, Parhizkar E, Ahmadi F. Orally fast
disintegrating tablets of sumatriptan loaded Eudragit E mi-
croparticles: A promising choice for taste masking. Interna-
tional Journal of Pharmaceutical Sciences and Research. 2017;
8:2003-12. [Link]

[22] Keating A. Formulation and assessment of taste masked com-
bination therapies for the treatment of paediatric tuberculosis
[PhD dissertation].London: University College London; 2017.
[Link]

[23] Herry C, Ailhas C. Granules of an active substance with double
taste-masking technique, method for the production thereof,
and orodispersible tablets containing same. Washington:
Google Patents; 2019. [Link]

[24] Kumar RS, Kiran AS. Taste masking technologies: A boon for
oral administration of drugs. Journal of Drug Delivery and Ther-
apeutics. 2019; 9(4-A):785-9. [DOI:10.22270/jddt.v9i4-A.3590]

Hadipour A, et al. Formulation and Evaluation of Taste-masked Dimenhydrinate Granules Using Eudragit Polymer Coating . J Guil Uni Med Sci. 2025; 33(4):432-447.



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.1159/000350185
https://www.ncbi.nlm.nih.gov/pubmed/23615033
https://www.researchgate.net/publication/343166762_Motion_Sickness_Manifestations_and_Prevention
https://doi.org/10.15171/apb.2018.081
https://www.ncbi.nlm.nih.gov/pubmed/30607345
https://doi.org/10.14314/polimery.2017.419
https://doi.org/10.14314/polimery.2017.419
https://doi.org/10.1016/j.ijpharm.2013.10.021
https://www.ncbi.nlm.nih.gov/pubmed/24148666
https://www.pnrjournal.com/index.php/home/article/view/8845
https://doi.org/10.1016/j.fjps.2017.02.001
https://doi.org/10.1016/j.fjps.2017.02.001
https://doi.org/10.1517/17425247.2013.736962
https://www.ncbi.nlm.nih.gov/pubmed/23102011
https://doi.org/10.1016/j.ijpharm.2013.09.029
https://www.ncbi.nlm.nih.gov/pubmed/24126035
https://doi.org/10.1080/03639045.2016.1220572
https://www.ncbi.nlm.nih.gov/pubmed/27494420
https://d-nb.info/1122860242/34
https://doi.org/10.5958/2231-5713.2019.00036.9
https://doi.org/10.5958/2231-5713.2019.00036.9
https://www.ijddr.in/drug-development/formulation-and-evaluation-of-enteric-coated-pellets-of-omeprazole.pdf
https://doi.org/10.1208/s12249-008-9046-8
https://www.ncbi.nlm.nih.gov/pubmed/18446489
https://doi.org/10.1016/j.powtec.2012.11.039
https://doi.org/10.1016/j.powtec.2012.11.039
https://www.scirp.org/reference/referencespapers?referenceid=2844165
https://doi.org/10.1016/j.ijpharm.2021.120725
https://www.ncbi.nlm.nih.gov/pubmed/34029663
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chapter+G.+1174%3E+Powder+flow.+USP33-NF28.+2010&btnG=
https://doi.org/10.3109/10611869808997884
https://www.ncbi.nlm.nih.gov/pubmed/9886233
https://doi.org/10.1016/j.ijpharm.2019.118922
https://doi.org/10.1016/j.ijpharm.2019.118922
https://www.ncbi.nlm.nih.gov/pubmed/31836482
https://www.researchgate.net/profile/Elahehnaz-Parhizkar/publication/360804989_ORALLY_FAST_DISINTEGRATING_TABLETS_OF_SUMATRIPTAN_LOADED_EUDRAGIT_E_MICROPARTICLES_A_PROMISING_CHOICE_FOR_TASTE_MASKING/links/628c5cd8a60b817ec3d09775/ORALLY-FAST-DISINTEGRATING-TABLETS-OF-SUMATRIPTAN-LOADED-EUDRAGIT-E-MICROPARTICLES-A-PROMISING-CHOICE-FOR-TASTE-MASKING.pdf
https://discovery.ucl.ac.uk/id/eprint/10038686/
https://patents.google.com/patent/US11872306B2/en
https://doi.org/10.22270/jddt.v9i4-A.3590

