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ABSTRACT

Orodispersible tablets are getting popular due to its easy administration which leads to a higher therapeutic adhe-
rence. This study aimed to evaluate the state of the art of these drug products based on the scientific literature. Also,
orodispersible tablets available in the US, Europe and Brazil markets based on information extracted from the health
agencies were analyzed. Those tablets are designed to be placed on the tongue and instantly disintegrated by the
fast capitation of the saliva without the additional intake of water. The orodispersible technology enables oral ad-
ministration of tablets to patients with dysphagia, especially children, and elderlies. Moreover, orodispersible make
possible rapid drug intervention and mouth absorption. The drug is partially absorbed in the oral cavity, pharynx, and
esophagus without first pass effect, increasing drug bioavailability and reaching faster therapeutic effect. This is a
low-cost technology that fits in a conventional solid production area and adds value to the product without requiring
high investment. A market analysis showed there is a predominance of antihistamine drugs or medicines for mental
disorders using orodispersible matrices. However, the orodispersible technology shows great versatility and potential
application to other pharmacological groups. It is expected that in coming years a massive commercial insertion of
this tablet technology occurs. In this scenery, it is indispensable that health professionals are prepared with updated
technical information for the use of this therapeutic resource safely and efficiently.
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RESUMO

Os comprimidos orodispersiveis tém ganhado popularidade por serem de facil administracdo e levarem a uma
maior adesdo terapéutica. Esse estudo teve como objetivo avaliar o estado da arte desses medicamentos com
base na literatura cientifica. Adicionalmente, foram levantados os comprimidos orodispersiveis disponiveis
nos mercados dos EUA, Europa e Brasil com base em informagdes extraidas das agéncias sanitarias dessas
regides. Esses comprimidos sdo concebidos para serem colocados na boca e instantaneamente desintegrados
pela captagdo da saliva, sem a necessidade de agua. A tecnologia orodispersivel viabiliza a administragao oral
de comprimidos em usuarios com disfagia. Adicionalmente, esses medicamentos possibilitam uma rapida
intervengdo medicamentosa e absor¢do bucal, fazendo com que uma fragdo do farmaco seja absorvido na ca-
vidade oral, faringe e es6fago sem sofrer efeito de primeira passagem, incrementando sua biodispobibilidade
e permitindo alcancar um efeito terapéutico mais rapido. O barateamento dessa tecnologia, que se adapta a
areas de produgdo de so6lidos convencionais, agrega valor ao medicamento sem demandar alto investimento.
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Um levantamento dos orodispersiveis existentes no mercado atualmente mostra que ha um predominio de
medicamentos para transtornos mentais e de anti-histaminicos, contudo, a tecnologia orodispersivel revela
versatilidade e grande potencial de aplicacdo para inumeros grupos farmacoldgicos. Espera-se que nos pro-
ximos anos haja um aumento da inser¢do desse tipo de comprimido, principalmente em mercados com menor
penetracdo desses medicamentos atualmente como o Brasil, sendo imprescindivel que os profissionais de
saude estejam munidos com informagdes técnicas atualizadas para a utilizacdo desse recurso terapéutico de
forma segura e eficiente.

Palavras-chave comprimidos orodispersiveis; absorcdo oral; disfagia; adesdo terapéutica.

INTRODUCTION

The pharmaceutical industry invests billions of
dollars in the development of new medicines. It is one
of the industrial fields that most invest in innovation.
Worldwide, the total spend on research and development
by pharmaceutical and biotechnology companies in
2015 were 141 billion dollars. Among the 50 companies
that invest in research and development in the fiscal year
of 2014/2015 were 16 pharmaceutical companies (1)
. The consequence of this hard investment is the high
number of patents and different drug delivery devices
developed, which includes nanostructured systems and
even smart delivery matrices (2).

Although the high potential of those technologies
just a small amount reaches the market. The registration
of new drug products has been declining a lot in the last
decade. The reasons for that are complex and involve the
high development cost, besides the hardship production
in a large amount, and the regulatory barriers for
registration of this new technologies (3).

In this context, from medicine industrialization
in the XX century until nowadays, solid oral dosage
dominate the pharmaceutical market (4). The adaptation
to an industrial production, the low cost, and the
patient’s acceptance are some of the advantages that
make tablets the most commercialized on a global scale
(5). From that, it is coherent infer that the introduction of
new technologies related to this dosage form have high
possibility of commercial success. In the last years, a
new technology entered the market of tablets without
flaunt; however, with perspectives of leveraging the
market, the orodispersible tablets.

Orodispersible tablets, also called tablets of
instant dissolution, are non-coated tablets elaborated
to disintegrate fast when put over the tongue as the
Figure 1 shows (6,7). The benefits of this technology
include the easy administration, after all it does not
need to be chewed and does not need liquids to be
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swallowed (8). The goal of this review is to draw
a panorama of the orodispersible pharmaceutical
market nowadays addressing pharmacological,

pharmacotechnical and functional aspects of this new
kind of drug product.

Disintegration in a
few seconds

Figure 1. Diagram showing the administration of orodispersible tablets
and the simulation of their rapid disintegration in the oral cavity.

METHOD

A search was made in scientific articles about
the state of the art of orodispersible drug products in
the Scifinder Scholar database (https://scifinder.cas.
org) using the keywords orodispersible tablet, orally
disintegrating tablet, mouth dissolving tablet, fast
dissolution tablet and fast disintegrating tablet.

In addition, commercial
orodispersible tablets available in the United States,
European Union, and Brazil were performed based on
the search of the records from the health agencies of each
region. Specifically, the databases from Food and Drug
Administration — FDA/ United States (https://www.fda.
gov); European Medicines Agency - EMEA/ European
Union (http://www.ema.europa.cu/); and National
Agency of Health Surveillance — ANVISA/Brazil
(http://portal.anvisa.gov.br/) were consulted. Moreover,
the health agency of the United Kingdom (https:/www.
gov.uk/) besides the website of big pharmacy companies
from the North America (https://www.drugs.com) were
also verified.

a survey of the



RESULTS AND DISCUSSION

Benefits of the orodispersible technology. The
use of orodispersible tablets improves the treatment
by the readiness administration. This kind of tablets
dispenses the use of water being designed to disintegrate
instantly in the mouth by simple contact with saliva.
This convenience leads to a higher treatment adherence
and to better clinical results (8—12). The value of this
technic includes convenient administration in every
day situations in which it is difficult to get water, for
example when the patient is traveling or when he is in
a work that can not be interrupt. Moreover, it might be
decisive when the administration of the drug is urgent
(13,14).

Patients with dysphagia, can be hugely benefited
by the use of orodispersible tablets, between those are
children, elderliers, (8,15), people who have mental
disorders as Alzheimer (16,17) or Parkinson’s disease,
besides non cooperative patients as the ones that are
bedridden, traumatized, nauseated or with any other
disease or circumstance that difficult or prevent their
ability to swallow tablets (18,19). In these cases,
orodispersible eliminate the risk of suffocation
for obstruction that might be caused by the use of
conventional tablets (13,20-22).

Another important aspect in the technology
of orodispersible the anticipation of
pharmacological action of the drug. The prompt
disintegration at the mouth possibilities a partial
or total solubilization of the drug leading to a pre-
gastric absorption. In this way, the drug starts to be
absorbed at the oral cavity, pharynx and esophagus
generating a fast therapeutic effect without liver
metabolism, increasing the bioavailability of the
medicine (23). In addition, it prevents the drug to
be degraded by the acid pH of the stomach or for
the pancreatic enzymes. This might lower the dose
of the drug needed to a get the therapeutic effect
and consequently reduces the adverse effects (9,24).
It stands out that the fast pharmacologic effect
propitiated by this technology might be decisive for
the therapeutic purpose, as in an allergic process in
which the patient needs an antihistamine as soon as
possible.
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Figure 2. Total drug products commercialized as orodispersible
tablets in the Brazilian, European, and North American market
and their percentage distribution by geographic region and by
pharmacological class.

Orodispersible tablets market. Some of the
published market surveys show that the orodispersible
tablets market is in a high expansion. It is estimated that
this segment is growing almost 20% per year (4). This
paper explored the orodispersible tablets available in the
United States, European Union, and Brazil.

It was found 180 orodispersible drugs
commercialized in these markets above mentioned.
The European market has the highest number of drugs
using this technology, 124. In the United States it is
possible to find 43 orodispersible medicines, while
Brazil has just 13.

The distribution of medicines using this technology
divided by pharmacological class is showed in the Figure
2. It is observed that the orodispersible technology
has quite diverse pharmacological applications. The
pharmacological groups that have more medicines using
the orodispersible technology are the antihistamine
(21%); medicines for mental disorders as antipsychotics
(15%), antidepressants (11%), acetyl cholinesterase
inhibitor (AChEI) (8%); and drugs used to treat
migraines such as triptans (7%).

Groups that have conclusive therapeutic benefits
with orodispersible technology were more found in
the survey. This is the case of antihistamines such as
desloratadine and ebastine. These drugs are usually
given to control allergic attacks, so anticipating the
onset of the drug’s effect may be critical for containing




the progression of the allergic process, avoiding further
complications (4,21).

Medicines for mental disorders as olanzapine and
risperidone, which are a third part of the orodispersible
available in the market, have as target patients who
have trouble swallowing tablets and do not usually co-
operate with the administration. Acetyl cholinesterase
inhibitors, as donepezil, are used to Alzheimer’s
treatment in elderlies that found complicated to swallow
tablets, especially those who are in advanced stages of
the disease. In such cases, the facilitated administration
of orodispersible may be determinant for therapeutic
compliance.

Medications used for pain, such as triptans,
analgesics and non-steroidal anti-inflammatory drugs
(NSAIDs) add up 13% to the total of orodispersible
drugs in commerce. In these cases, the onset of the faster
effect will allow pain relief in a shorter time compared
to conventional tablets. This class of drug has a wide
spectrum of users and the therapeutic advantage of
having a faster effect might be decisive to the patient’s
choice of tablets containing orodispersible technology
(4,9). The administration of antiemetic in the form
of orodispersible tablets also seems to assign clear
advantages to nauseated patients in which the ingestion
of liquid could induce vomiting before the drug effect.

Moreover, the use of orodispersible tablets in the
homeopathic market shows 9 industrial presentations,
besides the use of this technology for the treatment
of erectile dysfunction as in orodispersible tablets
having sildenafil. In these case, the advantages of easy
administration and fast effect are important to the user
who wants to maintain the reticence regarding its use
and also need its effect just after administration (13).

Production technology. The first patents involving
pharmaceutical forms of orodispersible were registered
in the ninety-decade of the last century, however this
technology showed a higher development in the last ten
years, with dozens of scientific works published in this
period and many products placed in the market (4,25).
Besides the therapeutic benefits of orodispersible tablets,
they are easily adapted to industrial scale and have
low cost of fabrication (24,26). There are unnumbered
methodological variations and possibilities of materials
to the production of these tablets. The majority
fabrication process demands the existing machinery and
industrial area in a common solids manufacturing plant

In general, regardless of the technology employed,
what is intended is to produce a highly porous solid
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matrix. The Figure 3 shows in detail the pores found in
the matrix of these tablets. This feature allows a rapid
uptake of saliva into the tablet to disintegrate it (13).

Figure 3. Photomicrograph obtained by scanning electron microscope
of the cross-section of an orodispersible tablet produced by
lyophilization.

The most commonly cited production processes for
the production of orodispersible tablets are:

Lyophilization: In this process, which is one of
the most used, the formulation is in a form of aqueous
dispersion that is frozen, and after that the solvent is
removed through sublimation. The drug might become
amorphous in this process, which contributes to its rapid
dissolution (22). The freezing of the formulation and its
sublimation can be done directly in the primary container.
The tablet obtained does not go through a traditional
compression process, and it is compressed by a process
called pseudo-compression. This technique presents
intermediate complexity and produces a matrix of high
porosity and very low mechanical resistance (25).

Sublimation: This technic is based on the use
of inert volatile substances, as urea, camphor, and
ammonium bicarbonate for the composition of the tablet.
After the compression process, the tablets are heated so
the volatile substances are removed by sublimation, and
it leaves pores in the tablet matrix (24,27,28).

Extrusion: the formulation goes through a
mechanical process and simultaneous heating being
extruded through a die. The extruded is cut or pulverized
and subsequently compressed. This technology produces
tablets of high aqueous solubility and good mechanical
resistance (29,30).

Molding: The components of the formulation,
in general water-soluble sugars, are moistened with a
hydro-alcoholic mixture and subjected to a low pressure
(molding) compression process. The tablets are then
exposed under vacuum to remove the solvent. This
process originates porous matrices of low physical
resistance (13).



Without Water Tablet Method (Wowtab®): This
is the classic technic of orodispersible obtainment
being one of the first to be patented. It consists in the
obtainment of tablets through wet granulation with high
percentage of sugars as mannitol, sorbitol, lactose and
sucrose. These tablets are exposed to a high relative
humidity (85%), so the hygroscopic matrix starts to
uptake a high amount of water. This step is followed by
the exposure of these humid tablets to a heat of 40°C and
low relative humidity (30%). The result of this process
is the removal of the previously collected water and the
attainment of a highly porous matrix with intermediate
mechanical resistance (9,24,31).

Conventional compression: This technic is based
on the direct compression of the formulation or on
the compression of wet or dry granules (32). These
orodispersibles disintegrate due to the presence of
superdisintegrator, suchas croscarmellose, crospovidone,
sodium starch glycolate and calcium silicate (33), or due
to the effect of effervescent components (34), added to
the preparation in high concentration. Moreover, there
is an addition of sugars of high aqueous solubility,
such as mannitol, dextrose, fructose and lactyl that
promote disintegration as well. The tablets obtained
in that process have characteristics very similar to a
conventional tablet, including high mechanical strength.
They are produced in conventional compressors and can
be packaged in standard blisters.

Problems with orodispersible technology. There
are some inconvenient that might be more or less
accentuated depending on the technology of production
or the formulation of orodispersible tablets (13).
Some components in orodispersible tablets, as sugars,
are highly hygroscopic which might lead to stability
problems due to water capitation, especially after
withdrawal of the pill from its primary packaging. An
airtight container is a sine qua non condition to maintain
the stability of these tablets.

Some preparations contain poorly water-soluble
diluents, such as microcrystalline cellulose and dicalcium
phosphate, which leave solid waste in the mouth, leading
to an unpleasant sensation in the users. This problem
can be solved by replacing these components for soluble
diluents, such as mannitol (35).

The unpleasant drug flavor is also a problem, and
it is tough to be bypassed since this medicine is thought
to disintegrate in the mouth, which invariably, promotes
contact of the drug with the taste buds. Polymeric coats,
drug micronization, or complexation with cyclodextrins
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are some of the alternatives that might completely solve
this drawback (13,16,36).

Another problem is that some of the production
process form low mechanical resistance pills, as the
ones produced through lyophilization. Moreover, there
is an aggravating factor, the low mechanical resistance
makes those tablets inadequate to subdivision for dose
adjustment, as it is done in conventional tablets (5). In
such cases, the primary packaging should be adapted to
avoid matrix breaking during transport and handling (8).
For avoiding this problem it is possible to obtain more
resistant matrices with the use of disintegrating and
diluents agents coprocessed or with the optimization of
the compression conditions (35,37).

Innovations in the orodispersible technology.
Orodispersible technology have been designed to
proportionate the immediate liberation of drugs,
however recent studies show the possibility of applying
this technology to produce retarded or sustained release
of drugs using in orodispersible matrices. The purpose
is reducing the number of daily doses of medicines
maintaining the plasmatic levels of drugs without high
fluctuation. The use of functional polymeric nano and
microparticules and ion exchange resins are among
the technological strategies exploited for this purpose
(38,39).

Orodispersible tapes appear as one of the latest
innovations on this field. They ally advantages of
orodispersible tablets as the easy administration and
fast action with the possibility of dose adjustment.
Orodispersible tapes are polymeric films for oral
administration that have one or more layers. The
dose might be adjusted through the size of the tape
(Figure 4). One of the first medical devices using this
technology was launched in the United States market
in 2003 - Chloraseptic relief strips®, which is a fast-
dissolving tape containing local anesthetics for throat
inflammation. The industrial production of these
devices might use the assembly lines of transdermal
patches (38,40-42).

v

Figure 4. Scheme of an orodispersible tapes which can have its dose
adjusted through the size of the tape and its mouth disintegration.



Another new approach in the orodispersible
technology is the production of orodispersible mini
tablets (tablets with a diameter of 3 mm or less). They
are produced in a conventional solid manufacture

just with simple tool adjustment. Besides its
possibility of dose adjustment, orodispersible mini
tablets are more convenient than conventional
tablets especially for children and showed to be
more accepted than syrups by children of the age of
six months to five years (43). Moreover, they have
the advantages of using a solid formulation, as the
good stability and low cost of transportation and
storage (44).

In addition, innovation in the orodispersible
technology might be found in its production. In 2015,
US Food and Drug Administration (FDA) approved an
orodispersible drug called Spritam® a new presentation
of levetiracetam from Aprecia Pharmaceuticals that
is produced using powder-liquid three-dimensional
printing. The technique patented as ZipDose by Aprecia
consists in a multi layer tablet made using powdered
formulation with liquid bonding followed by another
layers of powdered formulation in order to create a
highly disintegratable tablet. This technology allows
the production of tablets with high doses of drug - up to
1000 mg (45).

REFERENCES

1. Schuhmacher A, Gassmann O, Hinder M. Changing R&D
models in research-based pharmaceutical companies. J
Transl Med. 2016;14(1):105. DOI: 10.1186/s12967-016-
0838-4.

2. Park K. Controlled drug delivery systems: Past forward
and future back. J Control Rel. 2014;190:3-8. DOI:
10.1016/j.jconrel.2014.03.054

3. Khanna I. Drug discovery in pharmaceutical industry:
Productivity challenges and trends. Drug Discov
Today. 2012;17(19-20):1088-10102. DOI: 10.1016/j.
drudis.2012.05.007

4. Abbay FB, Ugurlu T. Orally disintegrating tablets: A
short review. J Pharm Drug Devel. 2015;3(3):303. DOI:
10.15744/2348-9782.3.303

5. Teixeira MT, Sa-Barreto LCL, Mendonca Silva DL,
Cunha Filho MSS. Overview of regulatory aspects

guiding tablet scoring. Rev Panam Salud Publica.
2016;39(6):372-377.

CONCLUSION

Orodispersible tablets got the pharmaceutical
market in the last decade with the promise of improving
bioavailability of drugs and increase therapeutic
compliance. This technology was used mostly for drugs to
treat mental disorders, antiallergic and analgesics reaching
high popularity in the American and European market
mostly with patients with dysphagia besides children and
elderlies. Nowadays, the abridgment of the production
process of this technology and the patent drop of several
drug product produced through this technology makes the
scenario very prone to the massive use of orodispersible
tablets in the global pharmaceutical market.

Considering the benefits showed it is not
overweening to say that the orodispersible technology
might be the difference between an effective treatment
and a therapeutic failure for some patients. In this way,
it is important that health professionals as pharmacists,
physicians and nurses, as well as caregivers know details
of orodispersible drug products, so they can explore its
potential in benefiting patient’s health.

ACKNOWLEDGEMENTS

This research was supported by Brazilian agency
FAP-DF project number 0193.001023/2015.

6. BRASIL. Vocabulariocontroladodeformasfarmacéuticas,
vias de administracdo e embalagens de medicamentos.
In: Sanitaria. Anvisa, editor. 1 ed. Brasilia 2011.

7. BPh. British pharmacopoeia Volume III. London:
Stationery Office; 2009.

8. Slavkova M, Breitkreutz J. Orodispersible drug
formulations for children and elderly. Eur J Pharm Sci.
2015;75:2-9. DOI: 10.1016/j.ejps.2015.02.015.

9. Chowdary KPR, Shankar KR, Suchitra B. Recent
research on orodispersible tablets — a review. Int Res J
Pharm Appl Sci. 2014;4(41):64-73.

10. Scarpa M, Paudel A, Kloprogge F, Hsiao WK, Bresciani
M, Gaisford S, Orlu M. Key acceptability attributes
of orodispersible films. Eur J Pharm Biopharm.
2018;125:131-140. DOIL: 10.1016/j.¢jpb.2018.01.003

11.  Skolakova T, Patera J, Zamostny P. Effect of polymer type
on the surface energy of acetaminophen solid dispersions
prepared by melt method. Int J Pharm. 2017;530(1-
2):107-112. DOI: 10.1016/j.ijpharm.2017.07.029




12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Petrovick GF, Kleinecbudde P, Breitkreutz J.
Orodispersible tablets containing taste-masked solid
lipid pellets with metformin hydrochloride: Influence
of process parameters on tablet properties. Eur J
Pharm Biopharm. 2018;122:137-145. DOI: 10.1016/j.
€jpb.2017.10.018

Arora P, Sethi VA. Review Article Orodispersible
Tablets : A Comprehensive Review. Int J Res Dev Pharm
Life Sci. 2013;2(2):270-284.

Cilurzo F, Musazzi UM, Franzé S, Selmin F, Minghetti
P. Orodispersible dosage forms: biopharmaceutical
improvements and regulatory requirements. Drug
Discov Today. 2018;23(2):251-259. DOI: 10.1016/j.
drudis.2017.10.003

Mistry P, Batchelor H. Evidence of acceptability of
oral pediatric medicines: a review. J Pharm Pharmacol.
2017;69(4):361-376. DOI: 10.1111/jphp.12610

Liew K Bin, Tan YTE, Peh KK. Taste-masked
and affordable donepezil hydrochloride orally
disintegrating tablet as promising solution for non-
compliance in Alzheimer’s disease patients. Drug
Dev Ind Pharm. 2015 Apr;41(4):583-593. DOI:
10.3109/03639045.2014.884130

Sevilla C, Jimenez-Caballero PE, Alfonso V. Orally
disintegrating donepezil: are the main caregivers of
patients with alzheimer’s disease more satisfied with this
formulation of donepezil than with the traditional one?
Rev Neurol. 2009;49(9):451-457.

Novick D, Montgomery W, Treuer T, Koyanagi A, Aguado
J, Kraemer S, et al. Comparison of clinical outcomes with
orodispersible versus standard oral olanzapine tablets
in nonadherent patients with schizophrenia or bipolar
disorder. Patient Prefer Adherence. 2017;11:1019-1025.
DOI: 10.2147/PPA.S124581

Navarro V. Improving medication compliance in patients
with depression: Use of orodispersible tablets. Adv Ther.
2010 Nov;27(11):785-795. DOI: 10.1007/s12325-010-
0073-y.

Casian T, Bogdan C, Tarta D, Moldovan M, Tomuta I,
Iurian S. Assessment of oral formulation-dependent
characteristics of orodispersible tablets using texture
profiles and multivariate data analysis. J Pharm
Biomed Anal. 2018 Apr 15;152:47-56. DOIL: 10.1016/j.
jpba.2018.01.040

Rameesa CK, Drisya MK. Orodispersible tablet: A
patient friendly dosage form (a review). Bali Med
Journal. 2015;4(1):17-20. DOI:10.15562/bmj.v4il1.101

Divya P, Nagaraja TS, Yogananda R, Pharmacy SIMC.

An overview on patented technologies of orodispersible
tablets. Int J drug Discov Herb Res. 2013;3(1):556-564.

83

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Piirainen A, Kokki M, Lidsle HM, Lehtonen M, Ranta
VP, Kokki H. Absorption of ibuprofen orodispersible
tablets in early postoperative phase — a pharmacokinetic
study. Curr Med Res Opin. 2018;34(4):683-688. DOI:
10.1080/03007995.2017.1394832.

Giri TK, Tripathi DK, Majumdar R. Formulation
aspects in the development of orodispersible tablets: An
overview. Int J Pharm Pharm Sci. 2010;2(3):38-42.

Slavkova M, Breitkreutz J. Orodispersible drug
formulations for children and elderly. Eur J Pharm Sci.
2015;75:2-9. DOI: 10.1016/j.ejps.2015.02.015

Bala R, Khanna S, Pawar P, Arora S. Orally dissolving
strips: A new approach to oral drug delivery system. Int
J Pharm Investig. 2013;3(2):67-76. DOI: 10.4103/2230-
973X.114897

Sonawane LV, Poul BN, Tippanbone PM. Formulation
and evaluation of fast dissolving tablets of amlodipine
besylate by using sublimation method. Lat Am J Pharm.
2016;35(3):481-488.

Pathan IB, Shingare PR, Kurumkar P. Formulation
design and optimization of novel mouth dissolving
tablets for venlafaxine hydrochloride using sublimation
technique. J Pharm Res. 2013;593-598. DOI: 10.1016/].
jopr.2013.04.054

Repka MA, Majumdar S, Kumar Battu S, Srirangam
R, Upadhye SB. Applications of hot-melt extrusion for
drug delivery. Expert Opin Drug Deliv. 2008;5(12):1357-
1376. DOI: 10.1517/17425240802583421

Pimparade MB, Morott JT, Park JB, Kulkarni VI,
Majumdar S, Murthy SN, et al. Development of taste
masked caffeine citrate formulations utilizing hot melt
extrusion technology and in vitro-in vivo evaluations.
Int J Pharm. 2015;487(1-2):167-176. DOIL: 10.1016/j.
ijpharm.2015.04.030

Bangale GS, Shinde GJYG V, Rathinaraj BS. New
Generation of Orodispersible Tablets : Recent Advances
and Future Prospects. Int J Pharml Science. 2011;1(2):52—
62.

Ghareeb MM, Mohammedways TM. Preparation and
characterization of orodispersible tablets of meclizine
hydrochloride by wet granulation method. African J
Pharm Pharmacol. 2013;7(28):1969-1973. DOI:10.5897/
ajpp12.1269

Dixit AS, Kulkarni PK, Reddy SC. Methotrexate fast
disintegrating tablet as a dosage form for dysphagia
patients. Int J] Pharm Pharm Sci. 2014;6(9):217-225.
Muiloz H, Castan H, Clares B, Ruiz MA. Obtaining fast
dissolving disintegrating tablets with different doses
of melatonin. Int J Pharm. 2014;467(1-2):84-99. DOI:
10.1016/j.ijpharm.2014.03.054.



35.

36.

37.

38.

39.

Katsuno E, Tahara K, Takeuchi Y, Takeuchi H. Orally
disintegrating tablets prepared by a co-processed mixture
of micronized crospovidone and mannitol using a ball
mill to improve compactibility and tablet stability.
Powder Technol. 2013;241:60-66. DOI: 10.1016/j.
powtec.2013.03.008

Cunha-Filho MSS, Sa-Barreto LCL. Utilizagdo de
ciclodextrinas na formagao de complexos de inclusdo de
interesse farmacéutico. Rev. Ciénc. Farm. Basica Apl.
2007;28(1):1-9

Pabari RM, Ramtoola Z. Application of face centred
central composite design to optimise compression force
and tablet diameter for the formulation of mechanically
strong and fast disintegrating orodispersible tablets.
Int J Pharm. 2012;430(1-2):18-25. DOIL: 10.1016/j.
ijpharm.2012.03.021

Patil HG, Tiwari R V., Repka MA, Singh KK. Formulation
and development of orodispersible sustained release tablet
of domperidone. Drug Dev Ind Pharm. 2016;42(6):906—
915. DOI: 10.3109/03639045.2015.1088864

Elwerfalli AM, Ghanchi Z, Rashid F, Alany RG, ElShaer
A. New Generation of Orally Disintegrating Tablets for
Sustained Drug Release: A Propitious Outlook. Curr
Drug Deliv. 2015;12(6):652—-667. DOI: 10.2174/156720
1812666150310151238

40.

41.

42.

43.

44,

45.

Visser JC, Woerdenbag HJ, Hanff LM, Frijlink HW.
Personalized Medicine in Pediatrics: The Clinical
Potential of Orodispersible Films. AAPS PharmSciTech.
2017;18(2):267-272. DOI: 10.1208/s12249-016-0515-1

Borges AF, Silva C, Coelho JFJ, Simdes S. Oral films:
Current status and future perspectives: I-Galenical
development and quality attributes. J Control Release.
2015;206:1-19. DOI: 10.1016/j.jconrel.2015.03.006

Thabet Y, Lunter D, Breitkreutz J. Continuous
manufacturing and analytical characterization of fixed-
dose, multilayer orodispersible films. Eur J Pharm Sci.
2018;117:236-244. DOI: 10.1016/j.ejps.2018.02.030

Sieber D, Lazzari A, Quodbach J, Pein M.
Applicability of two automated disintegration
apparatuses for rapidly disintegrating (mini)tablets.
Pharm Dev Technol. 2017;22(2):198-205. DOI:
10.1080/10837450.2016.1189935

Stoltenberg I, Breitkreutz J. Orally disintegrating mini-
tablets (ODMTs) - A novel solid oral dosage form for
pediatric use. Eur J Pharm Biopharm. 2011;78(3):462—
469. DOI: 10.1016/j.ejpb.2011.02.005

Cunha-Filho M, Aratjo MR, Gelfuso GM, Gratieri
T. FDM 3D printing of modified drug-delivery
systems using hot melt extrusion: a new approach for
individualized therapy. Ther Deliv. 2017;8(11):957-966.
DOL: 10.4155/tde-2017-0067




