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Introduction

Fast dissolving drug delivery system came into existence in 
the late 1970’s as an alternative to tablets’ capsule and syrups for 
pediatric and geriatric patients who has difficulties in swallowinng 
traditional oral solid dosage form. These systems consists of the 
solid dosage form that disintegrate and dissolve quickly in the oral 
cavity without the administration of water.[1]

The oral route is the most acceptable from patient compliance 
aspects. Many pharmaceutical flirms have directed their research 
activity in re-formulating existing drugs into new dosage forms. 
Research and development in the oral drug delivery segment has 
led to transition of dosage forms from simple conventional tablets 
or capsules to modified release tablets or capsules to fast dissolving 
tablet and in the recent development of mouth dissolving strips are 
available for the oral drug delivery system as shown in Figure 1. A 
number of molecules can be incorporated into this delivery system. 
They may include cough/cold remedies (anti-tussive, expectorant), 
sore throat, and erectile dysfunction drugs, anti-histaminic, anti-
asthmatics, gastrointestinal disorders, nausea, pain and CNS (e.g. 
anti-Parkinson disease). Other applications comprise caffeine 
strips, snoring aid, multivitamins, sleeping aid etc.
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Figure 1: Modification in oral dosage form

An ideal buccoadhesive system is the one that adhere to the 
site of attachment for a few hours, releases the drug in a controlled 
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fashion, facilitates the rate and extent of drug absorption, does 
not cause any irritation or inconvenience to the patient, does not 
interfere with the normal functions such as talking, drinking etc. 
and that provides unidirectional drug release towards the mucosa. 
The mass about the proper way to administer the provides like 
giving instructions “do not swallow” or “do not chew” [2].

 It was developed on the basis of technology of the transdermal 
patch. The delivery system of very thin oral strips, which is simply 
placed on the patient’s tongue or any oral mucosal tissue, instantly 
wet by saliva the film rapidly hydrates and adheres o to the site of 
application [3]. The epithelia of oral cavity are also composed of 
an intercellular ground substance called as mucus which basically 
consists of proteins and carbohydrates. It maintains hydrated 
condition of the oral cavity, provides adequate lubrication, 
concentrates protective molecules such as secretary immune 
globulins, and reduces the attachment of microorganisms. The 
negatively charged mucin contains sulfhydryl groups and silico acid 
residues that are responsible for mucoadhesion phenomena [4]. 
Total turnover rate Of the total whole saliva (output from the major 
and minor salivary gland) at normal physiological conditions has a 
flow rate of 1-2 ml/min [5]. A strips or film can be as a dosage form 
that employs a water-dissolving polymer (generally a hydrocolloid, 
which may be a bio adhesive polymer), which allows the dosage 
form to quickly hydrate, adhere, and dissolve when placed on the 
tongue or in the oral cavity (i.e., buccal, palatal, gingival, lingual, or 
sublingual, etc.) to provide rapid local or systemic drug delivery [6].

Developing formulations for children has been a challenging 
task. Amongst other factors, palatability of formulations of pediatric 
oral medications is one of the most significant factors influencing 
compliance to therapeutic regimens [7].

Characteristics of Mouth Dissolving Strips 

	Do not require water to swallow and should dissolve or 
disintegrate in the mouth within a few seconds.

	Compatible with taste masking and other excipients.

	They possess pleasant mouth feel.

	Leave minimal or no residue in the mouth after oral 
administration.

	They can withstand the rigors of the manufacturing process 
and post 

	Manufacturing handling [8].

	Processing and packaging of strips or films can be done at low 
costs prices.

	The strips are thin effective film and available in various size 
and shapes.

	The strips have also UN obstructive, excellent mucoadhesion.

	Due to presence of larger surface in mouth they have Fast 
integration of formulation and Rapid release of drug  [9].

	 Reduction in side effects associated with the molecule [10].

	Ease of swallowing and no need of water have led to better 
acceptability amongst the dysphasic patients.

	Oral films are flexible and thus less fragile As compared to Oral 
Dispersible Tablet Hence, there is ease of transportation 

	During consumer handling and storage [11].

Choice of Drug candidate for Mouth Dissolving Strips 

	The drug should have pleasant taste.

	The drugs to be incorporated have low doseupto 40mg.

	The drug have smaller and moderate molecular weight [1].

	The drug should be partially unionized at the pH of oral cavity.

	It should have the ability to permeate oral mucosal tissue [8].

Advantages of Mouth Dissolving Strips 

	Oral dissolving films can be administered without water, 
anywhere, any time.

	Due to the presence of larger surface area, film provides rapid 
disintegrating and dissolution in the oral cavity.

	Oral dissolving films are flexible and portable in nature so they 
provide ease in transportation, during consumer handling and 
storage. 

	Suitability for geriatric and pediatric patients, who experience 
difficulties in swallowing mentally ill, the developmentally 
disable and the patients who areun-cooperative, or areon 
reduced liquid intake plans or are nauseated [12].

	Beneficial in cases such as motion sickness, acute pain, suede 
episodes of allergic attack or coughing, where an ultra-rapid 
onset of action required.

	Stability for longer duration of time, since the drug remains in 
solid dosage form till it is consumed. So, it combines advantage 
of solid dosage form in terms of stability and liquid dosage 
form in terms of bioavailability [13].

	As compared liquid formulations, precision in the administered 
dose is ensured from each strips of the film.

	The oral or buccal mucosa being highly vascularized drugs can 
be absorbed directly and can enter the systemic circulation 
without undergoing first pass hepatic metabolism. This 
advantage can bee exploited in preparing products with 
improved oral bioavailability of molecules that undergo first 
pass effect.

	The sublingual and buccal delivery of a drug via thin film has 
the potential to improve the onset of action, lower the dosing, 
and enhance the efficacy and safety profile of the medicaments.
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	Provide new business opportunity like product differentiation, 
product promotion, and patent extension.

	The oral film administered sublingually and buccally, delivers 
the drug with high potential to improve the onset of action, 
lower the dose, and enhance the efficacy and safety profile of 
the medicament [14].

Disadvantages of Mouth Dissolving Strips 

	Oral disintegrating films have limitations in terms of the 
amount of drug that can be incorporated in each unit dose.

	Expensive packaging.

	Dose uniformity is a technical challenge.

	Water insoluble drug cannot incorporateor taste masking is 
required.

Biopharmaceutical Consideration of Mouth Dissolving 
Strips

When designing a new dosage form, before the formulation 
some biopharmaceutical factors need to be considered. Fast 
disintegrating oral films quickly disintegrate, facilitating the drug 
from the mouth, pharynx and esophagus through the oral mucosa. 
Factors like age, nature of the oral cavity, and blood flow to oral 
cavity should be considered. Distribution of drug depends on 
tissue permeability, perfusion rate; binding of drug to tissue, drug 
interaction etc. The duration and intensity of action depends on the 
rate of drug removal from the body or site of action [15].

Mechanism of Drug Release in Mouth Dissolving Strips

The drug release mechanism in mouth dissolving strips 
formulation delivery system includes simply strips placed on a 
patient’s tongue or any or mucosal tissue. After placing it the film 
dissolves within seconds, promoting first pass metabolism as 
compared to tablet and other immediate release oral solid dosage 
forms, and may increase the bioavailability of drug. Due to presence 
of saliva in mouth and presence of hydrophilic polymer and other 
excipients, the film rapidly hydrates and to release the medication 
for or mucosal absorption [16].

Classification of Mouth Dissolving Strips

	Lyophilized systems

	Compressed tablet based systems

	Oral thin films 

Lyophilized System

The technology around these systems involves taking a 
suspension or solution of drug with other structural excipients, 
through the use of a mould or blister pack, forming tablet shaped 
units. The units or tablets are then frozen and lyophilized in the 
pack or mould. The resulting units have a very high porosity, 
which allows rapid water or saliva penetration and very rapid 
disintegration [17].

Compressed tablet based systems

This system is produced using standard tablet µtechnology 
by direct compression of excipient. Depending on the method 
of manufacture, the tablet technologies have different levels of 
hardness and friability [17].

Oral Thin Films 

Oral films are agroup of flat films which are administered into 
the oral cavity .Dissolvable oral thin films (OTFs) or oral strips (OS) 
evolved over the past few years from the confection and oral care 
markets in the form of breath strips and became a novel and widely 
accepted from by consumer for delivering vitamis and personal 
care products. Such systems use a variety of hydrophilic polymers 
to produce a 50-200mm film [17].

Structure of Oral Mucosa

The oral mucosa is composed of an outermost layer of stratified 
squamous epithelium (Figure-2). Below this lies a basement 
membrane, a lamina propria followed by the sub mucosa as the 
innermost layer. The epithelium is similar to stratified squamous 
epithelial cell found in the rest of the body in that it has a mitotically 
active basal cell layer, advancing through a number of differentiating 
intermediate layers to the super facial layers, where cells are shed 
from the surface of epithelium [18].

Submucosa

Lamina Propria

Epithelium

Figure 2: Different layers of oral mucosa

The turnover time for the buccal epithelium has been estimated 
at 5-6days and this is probably representative of the oral mucosa 
as a whole. The oral mucosal thickness varies depending on the 
site: the buccal mucosa measures at 500-800µm, while the mucosal 
thickness of the hard and soft palates, the floor of the mouth, the 
ventral tongue and gingivae measure at about 100-200µm. The 
composition of the epithelium also varies depending on the site in 
the oral cavity. [19] The mucosae of the gingivae and hard plate are 
keratinized similar to the epidermis which contain ceramides and 
acylceramides (neutral lipids) which have been associated with the 
barrier function. The mucosa of the soft palate, the sublingual and 
the buccal regions, however, are not keratinized which are relatively 
impermeable to water and only have small amounts of ceramide. 
They also contain small amounts of neutral but polar lipids mainly 
cholesterol sulfate and glucosylceramides. The non-keratinized 
epithelia have been found to be considerably more permeable to 
water than keratinized epithelia [20].
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Permeability 

The oral mucosa in general is intermediate between that of 
the epidermis and intestinal mucosa in terms of permeability. It is 
estimated tha the permeability of the buccal mucosa is 4-4000 times 
greater than that of the skin. There are considerable differences in 
permeability between different region of the oral cavity because 
of the diverse structure and functions of the different oral mucosa. 
For the better absorption of active pharmaceutical ingredients in 
oral region permeation enhancer play important role.[21] So if we 
want to absorb the drug mostly in mouth as drug released from 
formulation then there is the need of permeation enhancer some 
example of permeation enhancer given;

• Aprotinin 

• 23-lauryl ether

• Azone 

• Benzalkoniumchloride

• Cetylpyridiniumchloride

• Cyclodextrin 

• Dextran sulfate 

• Menthol

• Sodium taurodeoxycholate

Composition of Oromucosal Region 

Oromucosal Cells are made up of proteins and carbohydrates. 
It is a adhesive in nature and act as a lubricant, allowing cells to 
move relative to one another with less friction [22]. The mucus is 
also believed to play a role in bio adhesion of mucoadhesive drug 
delivery systems. In other part of the body mucus is synthesized 
and secreted by the goblet cells, however in the oral mucosa; mucus 
is secreted by the major and minor salivary glands of saliva. Up to 
70% of the total mucin found in saliva is contributed by the minor 
salivary glands. Another feature of the oral cavity is the presence 
of saliva (digestive secretion) produced by three pairs of salivary 
glands (parotid, sub mandibular and sublingual glands). Saliva 
is mostly water with 1% organic and inorganic materials. The 
digestive enzyme present in saliva is salivary amylase, which breaks 
down starch molecules to shorter chains of glucose chemicals that 
are found in plasma [23]. The major determinant of the salivary 
composition is the flow rate which in turn depends upon three 
factors: the time of the day, the type of stimulus and the degree of 
stimulation. The salivary pH ranges from 5.5 to 7. The daily salivary 
volume is between 0.5 to 2 liters and it is this amount of fluid that 
is available to hydrate oral mucosal dosage forms. A main reason 
behind the selection of hydrophilic polymeric matrices as vehicles 
for oral trans-mucosal drug delivery system is this water rich 
environment of the oral cavity [24], (Figure-3).

Figure 3: Structure of mouth (oral cavity)

Formulation Consideration

In the formulation of mouth dissolving strips dissolving strips 
excipients play an important role as follow; 

	Active pharmaceutical ingredient 

	Film forming polymers

	Plasticizer 

	Saliva stimulating agent

	Sweetning agent 

	Flavouring agent 

	Coloring agent

Active Pharmaceutical Ingredient

A typical composition of the film contains 1-25%w/w of the drug. 
Variety of APIs can be delivered through fast dissolving films. Small 
molecules are the best candidates to be incorporated in the mouth 
dissolving strips. It is always useful to have micronized APIs which 
will improve the texture of the film and also for better dissolution 
and uniformity in the mouth dissolving strips [25]. Various methods 
can be used to improve palatability of the formulation. Among the 
techniques employed, the simplest method involves the mixing and 
co-processing of bitter tasting APIs with pleasurable taste. This 
is often termed as obscuration technique.[26]The bitter taste of 
paracetamol was masked with the use of lipidic excipients like hard 
fat and lecithin[27]. Some of the examples of suitable drug molecule 
that can be incorporated in the mouth dissolving strips are listed in 
following table 1:

Table-1: List of some drug those are suitable for incorporation in strips 
delivery dosage forms

      Drug    Category         Dos
Famotidine Antacid 10mg 
Cetrizine Antihistaminic 5-10mg

Ketoprofen Antiinflammatory 12-25mg
Acrivastine Antihistaminic 8mg
Loperamide Antidiarroheal 2mg
Salbutamol Anti asthmatic 4mg

Chlorohexidine Antiseptic 12mg
Ondensteron Anti emetic 2.5mg
Omeprazole Proton pump inhibitor 10-20mg
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Film Forming Polymer

A variety of polymers are available for preparation of oral 
strips. The polymers can be used alone or in combination to 
obtain the desired strips properties. The film obtained should be 
tough enough so that there won’t be any damage while handling 
or during transportation. The robustness of the strips depends on 
the type of polymer and the amount in the formulation the other 
hand, fast dissolving strips dosage form should have the property 
to disintegrate in seconds when placed in/mouth and deliver the 
drug to the oral cavity instantaneously. A list of polymers and 
their properties are given in As the strips forming polymer which 
forms the platform for the oral strips is most essential and major 
component of the oral strips, at least 45%w/w of polymer should 
generally be present based on the total weight of dry oral strips [28]. 
Of various polymers available, pullulan, gelatin and hypromellose 
are most commonly used for preparation of oral strips. Pullulan is 
a natural polymer obtained from non-animal origin and does not 
require chemical modification. It has low oxygen permeability and 
low water content which makes it most suitable for production of 
oral strips [29].

Plasticizer 

Plasticizer is a vital ingredient of the oral strips formulation. 
It helps to improve the flexibility of the strips and reduces the 
brittleness of the strips. Plasticizer significantly improves the strips 
properties by reducing the glass transition temp of the polymer. 
The selection of the plasticizer will depend upon its compatibility 
with the polymer and also the type of solvent employed in the 
casting of strips. The flow of polymer will get better with the use of 
plasticizer and enhance the strength of the polymer [30]. Typically 
the plasticizer are used in the concentration of 0-20%w/w of dry 
polymer weight. However inappropriate use of plasticizer may lead 
to film cracking, splitting and peeling of strips. It is also reported 
that the use of certain plasticizers may also affect the absorption 
rate of the drug [31].

Saliva Stimulating Agent 

The purpose of using saliva stimulating agents is to increase 
the rate of production of saliva that would aid in the faster 
disintegration of the rapid dissolving strips formulations. Generally 
acids which are used in the preparation of food can be utilized as 
salivary stimulants. Citric acid, malic acid, lactic acid being the 
most preferred amongst them. These agents are used alone or in 
combination between 2 to 6%w/w of weight of the strips. Other 
oral strips ingredients such as sweeteners also act as salivary 
stimulants. Food grade sugars as well as synthetic sugars are useful 
salivary stimulants long with acidulate. Glucose, fructose, xylose, 
maltose, lactose are few examples of such sweeteners [32].

Sweetening Agent 

Sweeteners have become the important part of the food 
products as well as pharmaceutical products intended to be 
disintegrated or dissolved in the oral cavity. The sweet taste in 
formulation is more important in case of pediatric population [33]. 
Generally sweeteners are used in the concentration of 3 to 6%w/w 
either alone or in combination of natural sweeteners as well as 
artificial sweeteners are used to improve the palatability of the 

mouth dissolving formulations. Suitable sweeteners include [34].

• Water soluble natural sweetener: xylose, ribose, glucose, 
sucrose, maltose, etc.

• Water soluble artificial sweetener: sodium or calcium 
saccharin salts, cyclamate salt etc.

• Di-peptide based sweetener: aspartame.

Flavoring Agent 

These agents a play significant role in the taste fondness. The 
selection of flavor is also dependent on the type of the drug to be 
incorporated in the formulation. Flavoring agent can be selected 
from synthetic flavor oils, oleoresins, extract derived from various 
parts of the plants like leaves, fruits and flowers. The amount of the 
flavors needed to mask the taste depends on the flavor type and its 
strength. Preferably up to 10%w/w flavors are added in the oral 
strips formulations. Cooling agent like monomethyl succinate can 
be added to improve the flavor strength and enhance the mouth feel 
effect of the product.

Coloring Agent

Pigment such as titanium dioxide or FDC approved coloring 
agents are incorporated (not exceeding concentration levels of 
1%w/w) in oral strips when some of the formulation ingredients or 
drugs are present in insoluble or suspension form [36], (Table-2).

Table- 2: The general formula in mouth dissolving strips include 
category of excipients with their concentration;

Composition Concentration
Drug 1-40%

Water solublepolymer 1-45%
Plasticizers 0-20%

Sweetening agent 3-6%
Saliva stimulating agent 2-6%
Fillers, colors, flavors 0-30%

Methods of preparation

The following process can be used for manufacture the mouth 
dissolving strips: 

	Solvent Casting Method

	Semisolid Casting Method 

	Solid Dispersion Extrusion Method

	Hot Melt Extrusion Method

	Rolling Method
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Solvent Casting Method

The mouth dissolving strips is preferably formulated using the 
solvent-casting method, whereby the water-soluble ingredients are 
dissolved to form a clear viscous solution. The API and other agents 
are dissolved in smaller amounts of the solution, and combined 
with the bulk.  The mixture is then added to the aqueous viscous 
solution. The entrapped air is removed by vacuum. The resulting 
solution is cast as a film and allowed to dry, which is then cut into 
pieces of the desired size [37].

Excipients + Water

↓

Water soluble polymers

↓

Drug (APIs)

↓

Stirring

Homogeneous solution

↓

Casted in to the petri plate

↓

Drying

↓

Mouth dissolving strips

Semisolid Casting Method

In this method the gel mass is casted in to the films or ribbons 
using heat controlled drums. Gel mass is obtained by adding 
solution of film forming to a solution of acid insoluble polymer in 
ammonium or sodium hydroxide [38].

Excipients + Water

↓

Water insoluble polymers

↓

Drug (APIs)

↓

Gel mass is obtained

↓

Casted in the films or ribbons using heat

Controlled drums

↓

Drying

↓

Mouth dissolving strips

Solid Dispersion Extrusion Method

The term “solid dispersion” refers to the dispersion of one or 
more active ingredients in an inert carrier in a solid state in the 
presence of amorphous hydrophilic polymers and also using 
methods such as melt extrusion [39]. This involves a drug which 
is first dissolved in a suitable liquid solvent and then this solution 
is incorporated into the melt of suitable polymer, obtainable below 
700C without removing the liquid solvent [40].

Drug + suitable liquid solvent

↓

Solution is incorporated into melt

↓

Shaped into the films by means of dies

↓

Mouth dissolving strips
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Hot Melt Extrusion Method:

In hot melt extrusion method firstly the drug is mixed with 
carriers solid form. Then dried granular material is introduced into 
the extruder. 

The extrudate (T=650C) then pressed into a cylindrical calendar 
in order to obtain a film [41].

Drug + carriers in solid form

↓

Extruder having heaters melts the mixture

↓

Melt is shaped in films by the dies

↓

Mouth dissolving strips

Rolling Method

In rolling method a solution or suspension of drug with film 
forming polymer is prepared and subjected to the roller. The solution 
or suspension should have specific rheological consideration. The 
solvent is mainly water and mixture of water and alcohol. The film 
is dried on the rollers and cutter in to desired shapes and size [42], 
(Figure-4).

Figure 4: Schematic representation of mouth dissolving 
strips manufacturing unit

A – Formation of medicated film takes place.

a – Reservoir for the film forming material

b – Deaerator and film applicator

c – Rollers

B – The dried medicated film is slit and cut into little strips of 
desired size.

C – Strips are placed into lower packaging web.

D – Laser printer on upper packaging web

E – Sealing head seals the strips into single dose sachets.

F – Introduction oftear-notch/slit/cut off to sachets.

G -- Quality control conveyer to final packaging.

Evaluation Parameter

Quality Control Parameter

The quality control test for mouth dissolving strips is as follows

	Organoleptic test

	Thickness

	Dryness/ tack test 

	Tear resistance

	Tensile strength

	Percent elongation

	Young’s modulus

	Folding endurance

	Swelling test

	Surface pH test

	Disintegration test

	Assay

	In-vitro Dissolution test

Organoleptic test

In organoleptic test some general tests are carried out such as 
size, shape, taste of the product should possess the desired feature 
of sweetness and flavor which is acceptable to a large mass of 
population.

Color is a vital means of identification for many pharmaceutical 
products and is also usually important for consumer acceptance. 
The color of the product must be uniform within a dosage form, 
Odor is also be important for consumer acceptance of oral Dosage 
forms and can provide an indication of the quality of oral strips [43].

Thickness 

The thickness of film can be measured by digital micrometer 
screw gauge or digital venire at different planned locations. This 
is essential to ascertain to uniformity in the thickness of the film 
as this is directly related to the accuracy of dose distribution in 
the film. The thickness of film should be in range of the 5-200 
micrometer. The thickness of the film can be adjusted depending 
upon the surface are and thickness of different areas in mouth [44].

Dryness/Tack test

Dryness is the property is to measure the water or used solvent 
content in the formulation. Tack is the tendency with which the 
film adheres to an accessory that has been pressed into con to an 
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accessory that has been pressed into container [45]. 

Tear resistance 

Tear resistance of plastic film or sheeting is a complex function 
of its ultimate resistance to rupture. The maximum stress or force 
required to tear the specimen is recorded as the tear resistance 
value in Newton [46].

Tensile strength 

Tensile strength is the maximum stress (applied at one point) 
required for a oral strips to breaks.  It is calculated by the applied 
load at crack divided by the cross-sectional area of the strips as 
given in the equation below [47].

                                            Load at failure × 100
Tensile strength= 
                                    Strips thickness × Strips width 

Percent Elongation 

When stress is applied, a film sample stretches and this is 
referred to as strain. Strain is basically the deformation of film 
divided by original dimension of the sample. Generally elongation 
of film increases as the plasticizer content increases. The following 
formula helpful to determination of the percent elongation [48].

                                            Increase in length of × 100 strips
Percent elongation= 
                                               Initial length of strips

Young’s modulus

Young’s modulus or elastic modulus is the measure of stiffness 
of the strips. It is represented as the ratio of applied stress over 
strain in the region of elastic deformation as following formula [49].

                                                       Slope × 100 
Young’s modulus   = 
                                        Strips thickness × cross-head speed

Folding endurance

Folding endurance is determined by repeated folding of the film 
till the film breaks. The number of times the film is folded without 
breaking is computed as the folding endurance value [50].

Swelling test 

Film swelling studies are conducted using a stimulated saliva 
solution. Each film sample is weighed and placed in a pre-weighed 
stainless steel wire mesh. The mash containing film sample is 
submerged into a 15 ml medium in a plastic container. An increase 
in weight of the film was determined after 20 min weight of strips 
was observed. The degree of swelling was calculated using formula 
[51].

α=wt-wo/wo 

Where, wt= weight of film at time

wo = weight of film at time zero

Surface pH test 

Surface pH of the film was determined by placing the film on 
the surface of 1.5%w/v agar gel followed by placing pH paper 
(pH range 1-11) on films. The change in the color of pH paper was 
observed and reported [52].

Disintegration test 

The disintegration time limit of 30s or less for orally 
disintegrating tablets described in CDER guidance can be applied to 
fast dissolving oral strips. Although, no official guidance is available 
for oral strips, this may be used as a qualitative guideline for quality 
control test or at development stage. Pharmacopoeia disintegrating 
test apparatus may be used for this study. Typical disintegration 
time for strips is 5-30 sec [53].

Assay or Content Uniformity 

The test for the content uniformity is carried out taking a 
sample film of size 1×1 cm2 which is placed in a beaker containing 
10 ml of suitable medium. The contents were stirred in a cyclo-
mixer to dissolve the film which was transferred to a volumetric 
flask (10 minuts). The absorbance of the solution was measured 
against the corresponding blank solution at particular wavelength 
using a standard pharmacopoeia. Content uniformity is determined 
by estimating the API content in individual film.

In-vitro Dissolution test

Dissolution testing can be performed using the standard USP 
paddle over disc and basket or paddle apparatus described in any 
of the pharmacopoeia. The volume of the dissolution medium will 
essentially be selected as per the sink conditions and highest dose 
of the API. Many times the dissolution test can be difficult due to 
tendency of the film to float onto the dissolution medium when the 
paddle apparatus is employed. Another method to determine the 
drug release from the oral strips via conductivity [55].

Applications 

The following some application of mouth dissolving strips in 
drug delivery 

	In mouth dissolving strips formulation drug delivery via Buccal, 
sublingual and mucosal route.

	Mouth dissolving strips could become a better delivery method 
for therapies in which rapid absorption is desired.

	Mouth dissolving strips used to manage pain, allergies, sleep 
difficulties, and central nervous system disorders.

	Mouth dissolving strips used in topical applications for delivery 
of active agents such as analgesics or antimicrobial ingredients 
for wound care and other applications.

	Striss may be loaded with sensitive reagents to allow controlled 
release when exposed to a biological fluid
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Marketed product:
Formulation Key Attributes Company
Zydis® Freeze-Dried wafers R P Scherer 

(cardinal )
Advatab® Direct compression using external lubri-

cation system
Eurand

Frosta® Direct compression of granules Akina
Pharm-
abrust®

Direct compression of powder mixture SPI Pharma 

Advantol™ 
200

Directly compressible excipient system SPI pharma

WOWTAB® High- and low – moldability saccharides Yamanouchi 
Pharma

OraSolv® Low compression force and an efferves-
cent couple as a water soluble disinte-
grating agent

Cima Lab Inc.

DuraSolv® Direct compression using water soluble 
excipients

Cima Lab Inc.

Conclusions

The mouth dissolving strips is a good tool for product life cycle 
management for increasing the patent life of existing molecules or 
products as compared to some of the complicated and expensive 
process (like lyophilization) used to manufacture. Mouth dissolving 
strips is relatively easy to fabricate; thus reducing the overall cost 
of the therapy. The application of mouth dissolving strips has not 
only been limited to buccal fast dissolving system, but also expands 
its horizon to other

Applications like gastroetentive, topical, implantable, 
sublingual delivery options. This delivery platform shows business 
potential promise for future in pharmaceuticals, nutraceuticals 
as well as cosmeceuticals. Mouth dissolving strips discovered 
excellent uniformity and stability of incorporated drug and rapidly 
disintegrated in water. All the population groups, particularly 
geriatric, and pediatric patients with the difficulty in swallowing.

References:

1. Bhupinder Bhyan, Sarita Jangra, Mandeep Kaur, Harmanpreet 
Singh. Orally fast dissolving films: innovations in formulation 
and technology. International Journal of Pharmaceutical 
Sciences Review and Research.2011;9:50-57.

2. Dixit RP, Puthli SP. Oral strip technology: Overview and future 
potential. Journal of Controlled Release. 2009;139(2):94–107.  
doi: 10.1016/j.jconrel.2009.06.014

3. Patel RA, Prajapati SD, Raval JA. Fast dissolving films as a newer 
venture in fast dissolving dosage forms. International Journal 
Drug Development & Research. 2010;2(2):232-246

4. Peppas NA, Buri PA. Surface, interfacial and molecular aspects 
of polymer bioadhesion on soft tissues, Journal of Controlled 
Release.1985;2:257–275.

5. Schenkels L, Gururaja TL, Levine MJ. In: Oral Mucosal Drug 
Delivery(M.J. Rathbone (Ed.) Marcel Dekker. New York. 
1996;191–220.

6. Anderson O, Zweidorff OK, Hjelde T, Rodland EA. Problems 

when swallowing tablets. A Questionnaire Study From General 
Practice. TidsskrNorLaegeforen. 1995;115:947-949.

7. Crama A, Breitkreutzb J, Desset-Brèthesc S, Nunnd T, Tuleuf C. 
Challenges of developing palatable oral pediatric formulations. 
International Journal of Pharmaceutical Sciences Review and 
Research. 2009;365:1–3.

8. RathiVarun, Senthil V, KammiliLavanya, Hans Ritu. A brief 
review on oral film technology. International Journal of 
Research in Ayurveda & Pharmacy. 2011;2(4):1138-1147.

9. Arya A, Chandra A, Sharma V, Pathak K. Fast dissolving films: an 
innovative drug delivery system and dosage form. International 
Journal of Chemistry & Technology. 2010;576-583.

10. Liang AC, Chen Li-Lan H. Fast-dissolving  intraoral  drug  
delivery systems, Expert Opinion. 2001;11(6):981-986. 

11. Oral Thin Films, in Orally Disintegrating Tablet and Film 
Technologies, 5th edition  Technology  Catalysts  International, 
Falls Church, VA, 2008.

12. Thakur smriti. Mouth dissolving films: a review. International 
Journal of Pharma and Bio Sciences. 2013;4(1);899 – 908

13. Frey P. Film strip and Pharmaceuticals. Pharma manufacturing 
and packaging Sources. Winter. 2001;92-93. 

14. Zhang H, Zhang J, and Streisand JB. Oral mucosal drug delivery: 
clinical pharmacokinetics and therapeutic application. Clin 
pharmacokinetic.2002;41:66 1-680.

15. Panda BP, Deyand NS, Rao MEB. Development of innovative 
orally fast disintegrating film dosage forms: a review. 
International Journal of Pharmaceutical Sciences and 
Nanotechnology.2012;5:1666-1674.

16. Nehal Siddiqui MD, Garima Garg and Pramod Kumar Sharma. 
A Short Review on A Novel Approach in Oral Fast Dissolving 
Drug Delivery System and Their Patents. Advances in Biological 
Research. 2011;6:291-303.

17. AggarwalJyoti, Singh Gurpreet, Saini Seema, Rana A.C. Fast 
dissolving films: a novel approach to oral drug delivery. 
International Journal of Pharmaceutical. 2011;5:69-74.

18. Shojaei AH. Buccal Mucosa as A Route for Systemic Drug 
Delivery: A Review. Journal of Pharmacy and Pharmaceutical 
Sci. 1998;1:15-30.

http://globalresearchonline.net/journalcontents/volume9issue2/Article-009.pdf
http://globalresearchonline.net/journalcontents/volume9issue2/Article-009.pdf
http://globalresearchonline.net/journalcontents/volume9issue2/Article-009.pdf
http://globalresearchonline.net/journalcontents/volume9issue2/Article-009.pdf
https://pubmed.ncbi.nlm.nih.gov/19559740/
https://pubmed.ncbi.nlm.nih.gov/19559740/
https://pubmed.ncbi.nlm.nih.gov/19559740/
https://www.ijddr.in/drug-development/fast-dissolving-films-fdfs-as-a-newer-venture-in-fastdissolving-dosage-forms.pdf
https://www.ijddr.in/drug-development/fast-dissolving-films-fdfs-as-a-newer-venture-in-fastdissolving-dosage-forms.pdf
https://www.ijddr.in/drug-development/fast-dissolving-films-fdfs-as-a-newer-venture-in-fastdissolving-dosage-forms.pdf
https://www.sciencedirect.com/science/article/abs/pii/0168365985900501
https://www.sciencedirect.com/science/article/abs/pii/0168365985900501
https://www.sciencedirect.com/science/article/abs/pii/0168365985900501
https://pubmed.ncbi.nlm.nih.gov/7709385/
https://pubmed.ncbi.nlm.nih.gov/7709385/
https://pubmed.ncbi.nlm.nih.gov/7709385/
https://pubmed.ncbi.nlm.nih.gov/18848611/
https://pubmed.ncbi.nlm.nih.gov/18848611/
https://pubmed.ncbi.nlm.nih.gov/18848611/
https://pubmed.ncbi.nlm.nih.gov/18848611/
http://sphinxsai.com/sphinxsaiVol_2No.1/ChemTech_Vol_2No.1/ChemTech_Vol_2No.1PDF/CT=91%20%28576-583%29.pdf
http://sphinxsai.com/sphinxsaiVol_2No.1/ChemTech_Vol_2No.1/ChemTech_Vol_2No.1PDF/CT=91%20%28576-583%29.pdf
http://sphinxsai.com/sphinxsaiVol_2No.1/ChemTech_Vol_2No.1/ChemTech_Vol_2No.1PDF/CT=91%20%28576-583%29.pdf
https://www.tandfonline.com/doi/abs/10.1517/13543776.11.6.981
https://www.tandfonline.com/doi/abs/10.1517/13543776.11.6.981
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=287127
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=287127
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=287127
https://ijpbs.net/abstract.php?article=MjA3Nw==
https://ijpbs.net/abstract.php?article=MjA3Nw==
https://www.researchgate.net/publication/305471778_Panda_et_al_Development_of_Innovative_Orally_Fast_Disintegrating_Film_Dosage_Forms_A_Review_Development_of_Innovative_Orally_Fast_Disintegrating_Film_Dosage_Forms_A_Review
https://www.researchgate.net/publication/305471778_Panda_et_al_Development_of_Innovative_Orally_Fast_Disintegrating_Film_Dosage_Forms_A_Review_Development_of_Innovative_Orally_Fast_Disintegrating_Film_Dosage_Forms_A_Review
https://www.researchgate.net/publication/305471778_Panda_et_al_Development_of_Innovative_Orally_Fast_Disintegrating_Film_Dosage_Forms_A_Review_Development_of_Innovative_Orally_Fast_Disintegrating_Film_Dosage_Forms_A_Review
https://www.researchgate.net/publication/305471778_Panda_et_al_Development_of_Innovative_Orally_Fast_Disintegrating_Film_Dosage_Forms_A_Review_Development_of_Innovative_Orally_Fast_Disintegrating_Film_Dosage_Forms_A_Review
https://www.researchgate.net/publication/266569598_A_Short_Review_on_A_Novel_Approach_in_Oral_Fast_Dissolving_Drug_Delivery_System_and_Their_Patents
https://www.researchgate.net/publication/266569598_A_Short_Review_on_A_Novel_Approach_in_Oral_Fast_Dissolving_Drug_Delivery_System_and_Their_Patents
https://www.researchgate.net/publication/266569598_A_Short_Review_on_A_Novel_Approach_in_Oral_Fast_Dissolving_Drug_Delivery_System_and_Their_Patents
https://www.researchgate.net/publication/266569598_A_Short_Review_on_A_Novel_Approach_in_Oral_Fast_Dissolving_Drug_Delivery_System_and_Their_Patents
https://www.researchgate.net/publication/285975861_Fast_dissolving_films_A_novel_approach_to_oral_drug_delivery
https://www.researchgate.net/publication/285975861_Fast_dissolving_films_A_novel_approach_to_oral_drug_delivery
https://www.researchgate.net/publication/285975861_Fast_dissolving_films_A_novel_approach_to_oral_drug_delivery
https://pubmed.ncbi.nlm.nih.gov/10942969/
https://pubmed.ncbi.nlm.nih.gov/10942969/
https://pubmed.ncbi.nlm.nih.gov/10942969/


International Journal of Pharmaceutical Sciences and Clinical Pharmacy

https://journalofpharma.com

Helics Group

19

19. Wertz PW and Squier CA. Cellular and molecular basis of 
barrier function in oral epithelium. Crit Rev Ther Drug Carr 
Sys.1991;8:237-269.

20. Squier CA. and PW Wertz PW. Structure and function of the 
oral mucosa and implications for drug delivery. In eds. M.J. 
Rathbone, Oral Mucosal. Drug Delivery, Marcel Dekker, Inc. 
New York. 1996;1-26.

21. Harris D and Robinson JR, Drug delivery via the mucous 
membranes of the oral cavity. Journal of Pharmaceutical 
Science. 1992;1-10.

22. Tabak LA,  Levine MJ, Mandel ID and  Ellison SA. Role of salivary 
mucin in the protection of the oral cavity. J. Oral Pathology and 
Medicine, 1982;11(1):1-17.

23. Rathbone M, Drummond B and Tucker I. Oral cavity as a 
site for systemic drug delivery. Advanced Drug Delivery 
Reviews.1994;1(2):1-22.

24. Mashru RC, Sutariya BC, Parikh PP. Development and 
evaluation of fast dissolving films of salbutamol sulphate. Drug 
DevlopmentInd Pharm. 2005;31(1):25-34.

25. Juliano C, Cossu M, Paola Pigozzi, Giovanna Rassu , Paolo 
Giunchedi. Preparation, In Vitro Characterization and 
Preliminary In Vivo Evaluation of Buccal Polymeric Films 
Containing Chlorhexidine. AAPS PharmaSci Tech. 2008;9:1153-
1159.

26. Sugao H, Yamazaki S, Shiozawa H, Yano K. Taste masking of bitter 
drug powder without loss of bioavailability by heat treatment 
of wax-coated microparticles. Journal Pharmaceutical  Science. 
1998; 87(1):96–100.

27. Kumar KN, Sorg LD . A fast dissolving orally consumable film 
containing an antitussive and a mucosa coating agent U.S. 
Patent 2003/206942. 2003.

28. Scott R, Cade D, He X. Pullulan film compositions. U.S. Patent 
7,267,718.2007.

29. Ali S and Quadir A. High molecular weight povidone polymer-
based films for fast dissolving drug delivery applications. Drug 
Delvopment Technology .2007;7(6):36–43.

30. Corniello C. Quick dissolving strips: from concept to 
commercialization. Drug Delvopment Technology.2006;6:68 
-71.

31. Banker GS. Film coating theory and practice. Journal of 
Pharmaceutical Sciences.1966;55:81–89.

32. Benet LZ, Bhatia VN, Singh P, Guillory JK, Sokoloski TD. 
Effect of inert tablet ingredients on drug absorption I. Effect 

of polyethylene glycol 4000 on the intestinal absorption 
of four barbiturates. Journal of Pharmaceutical Sciences. 
1966;5(1):63–68.

33. Sohi H, Sultana Y, Khar RK. Taste masking technologies in oral 
pharmaceuticals: Recent developments and approaches. Drug 
Devlopment Ind Pharm. 2004;30:429–448.

34. Sau-hung S, Robert S, Lori D. Fast dissolving orally consumable 
films. U.S. Patent 6,596,298.  2003

35. Israel K, Leo M. Salivary stimulant. U.S. Patent 4820506. 1989. 

36. Brown D. Orally disintegrating tablets – Taste over speed. Drug 
Del Technol. 2003;3(6).

37. Mennella JA and Beauchamp GK. Optimizing oral medications 
for children. Clin Ther. 2008;30(11):2120–2132.

38. Hutteau F, Mathlouthi M, Portmann MO, Kilcast D. 
Physicochemical and psychophysical characteristics of 
binary mixtures of bulk and intense sweeteners. Food Chem. 
1998;63(1):9–16.

39. McGregor R, Homan H, Gravina S. Fast dissolving film delivery 
of nucleotides that inhibit the unpleasant taste of bitter tasting 
medications. WO Patent 2004,19885. 2004.

40. Maibach T. Film comprising nitroglycerin. WO Patent PCT/
US2008/053466. 2008.

41. Mishra R, Amin A. Quick API delivery. Pharma technology 
Europe. 2007;19(10):35-39. 

42. Shimoda H, Taniguchi K, Misao Nishimura,  Katsuhiko 
Matsuura,  Tadao Tsukioka,  Hirotaka Yamashita,  Naoki 
Inagaki and et al. Preparation of Fast Dissolving Oral Thin 
Film Containing Dexamethasone: A Possible Application to 
Antiemesis during Cancer Chemotherapy. European Journal of 
Pharmaceutics and Biopharmaceutics. 2009;73:361-365. 

43. Cilruzo F, Cupone EI. Paola Minghetti,  Francesca Selmin, Luisa 
Montanari. Fast dissolving films made of maltodextrins. 
European Journal of Pharmaceutics and Biopharmaceutics. 
2008;70(3):895-900.

44. Anand V, Kataria M, Kukkar V, Saharan V, Choudhury PK. The 
latest trends in the taste assessment of pharmaceuticals. Drug 
Discovery. 2007;12:257–265.

45. Hung-Weichen, Ren-Jang Wu, Horn-How Chen And Yih-Lu Sun. 
ISNCGS.2004;31. 

46. Sward G. Drying time, In: G. Sward (Ed.), Paint Testing Manual– 
physical and chemical examination of paints varnishes lacquers 
and colors, 13th Ed. American Society for Testing and Materials. 
268.

https://pubmed.ncbi.nlm.nih.gov/1954652/
https://pubmed.ncbi.nlm.nih.gov/1954652/
https://pubmed.ncbi.nlm.nih.gov/1954652/
https://www.sciencedirect.com/science/article/abs/pii/S0022354915487313
https://www.sciencedirect.com/science/article/abs/pii/S0022354915487313
https://www.sciencedirect.com/science/article/abs/pii/S0022354915487313
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0714.1982.tb00138.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0714.1982.tb00138.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0714.1982.tb00138.x
https://www.sciencedirect.com/science/article/abs/pii/0169409X94900248
https://www.sciencedirect.com/science/article/abs/pii/0169409X94900248
https://www.sciencedirect.com/science/article/abs/pii/0169409X94900248
https://pubmed.ncbi.nlm.nih.gov/15704855/
https://pubmed.ncbi.nlm.nih.gov/15704855/
https://pubmed.ncbi.nlm.nih.gov/15704855/
https://pubmed.ncbi.nlm.nih.gov/19015998/
https://pubmed.ncbi.nlm.nih.gov/19015998/
https://pubmed.ncbi.nlm.nih.gov/19015998/
https://pubmed.ncbi.nlm.nih.gov/19015998/
https://pubmed.ncbi.nlm.nih.gov/19015998/
https://www.sciencedirect.com/science/article/abs/pii/S0022354915504796
https://www.sciencedirect.com/science/article/abs/pii/S0022354915504796
https://www.sciencedirect.com/science/article/abs/pii/S0022354915504796
https://www.sciencedirect.com/science/article/abs/pii/S0022354915504796
http://www.oalib.com/references/15080966
http://www.oalib.com/references/15080966
http://www.oalib.com/references/15080966
https://www.sciencedirect.com/science/article/abs/pii/S0022354915352576
https://www.sciencedirect.com/science/article/abs/pii/S0022354915352576
https://onlinelibrary.wiley.com/doi/abs/10.1002/jps.2600550114
https://onlinelibrary.wiley.com/doi/abs/10.1002/jps.2600550114
https://onlinelibrary.wiley.com/doi/abs/10.1002/jps.2600550114
https://onlinelibrary.wiley.com/doi/abs/10.1002/jps.2600550114
https://onlinelibrary.wiley.com/doi/abs/10.1002/jps.2600550114
https://www.tandfonline.com/doi/full/10.1081/DDC-120037477
https://www.tandfonline.com/doi/full/10.1081/DDC-120037477
https://www.tandfonline.com/doi/full/10.1081/DDC-120037477
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2744307/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2744307/
https://www.sciencedirect.com/science/article/abs/pii/S0308814697002434
https://www.sciencedirect.com/science/article/abs/pii/S0308814697002434
https://www.sciencedirect.com/science/article/abs/pii/S0308814697002434
https://www.sciencedirect.com/science/article/abs/pii/S0308814697002434
https://www.researchgate.net/publication/279910102_Quick_API_delivery
https://www.researchgate.net/publication/279910102_Quick_API_delivery
https://pubmed.ncbi.nlm.nih.gov/19735731/
https://pubmed.ncbi.nlm.nih.gov/19735731/
https://pubmed.ncbi.nlm.nih.gov/19735731/
https://pubmed.ncbi.nlm.nih.gov/19735731/
https://pubmed.ncbi.nlm.nih.gov/19735731/
https://pubmed.ncbi.nlm.nih.gov/19735731/
https://pubmed.ncbi.nlm.nih.gov/18667164/
https://pubmed.ncbi.nlm.nih.gov/18667164/
https://pubmed.ncbi.nlm.nih.gov/18667164/
https://pubmed.ncbi.nlm.nih.gov/18667164/
https://pubmed.ncbi.nlm.nih.gov/17331891/
https://pubmed.ncbi.nlm.nih.gov/17331891/
https://pubmed.ncbi.nlm.nih.gov/17331891/

