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Abstract

Over the last three decades, intraoral dosage fbawe been evolving as an acceptable and in sores @5 the
preferred, alternative to conventional tablets eapsules. Among them, Oral sprays are the fastexd{ effective
and comfortable way to take medicines, nutrient;jenals and vitamins. They have been acquiring ntamo

position in the market by overcoming previously @nutered administration problems and contributmgxtension
of patent life. Oral sprays have the unique propeftrapidly releasing the drug in the oral cavitys obviating the
requirement of water during administration. Therefahese dosage forms have lured the market foertin

section of the patient population which includesphagic, bed ridden, and psychic, geriatric patiehhis article
focuses on the transmucosal view , spray formulagispects , advances made so far in the fieldspralys and
patented technologies.
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Introduction
For years, millions of us have taken pills to seppént ~ The oral cavity (OC) and its highly permeable matos
our nutritional needs, to cure a headache, fluher t tissues have been taken advantage of for decadas as
emergency attacks. We have created a ritual ofiqlp ~ site of absorption for delivery of drugs to thetsysic
them down with a glass of water that leaves a ghalk circulation (oral transmucosal delivery, OTD), dod
taste in our mouths, or even having them get caimght local delivery to the subjacent tissues (oral matos
our throat. No matter the size or shape, whethér gedelivery, OMD). Administration of an active agenta
caps or coated tablets, it's not an easy taskidbiffy dosage form intended to release the drug in thé ora
in swallowing conventional tablets and capsules iscavity is referred as an intraoral delivery system
common among all age groups, especially in elderlyintraoral dosage form (IOD).
and dysphagic, heart , insominia and diabetic petig The first evidence of drug absorption via the blicca
One study showed that 26% out of 1576 patientsmucosa was noted over 100 years &gdubsequently,
experienced difficulty in swallowing tablets due to in 1879, sublingual administration of nitroglycerias
their large size, followed by their surface, shapel reported to successfully alleviate the symptoms of
taste? Elderly patients may find the administration of classic angina pectori§.Since then, oral mucosal drug
the conventional oral dosage forms difficult asythe delivery has drawn more and more attention becatise
regularly require medicines to maintain a healtifiy | its potential advantages over other routes of
2% Children may also have difficulty in ingesting delivery.The concept of an aerosol originated afyea
because of their underdeveloped muscular and nervouas 1790, when self-pressurized carbonated beverages
systems. were introduced in Frande Oral sprays are the fastest,
The problem of swallowing tablets is also evidemt i most effective and convenient way to get a dailgedo
travelling patients who may not have ready access t of vitamins, minerals, and other nutritional
water® Many people do not take medicines simply supplements. The design of oral sprays came ottawit
because they cannot or do not like to swallow pills purpose to improve patient’s compliance. These glosa
That loss could have a negative effect on one’tthea  forms rapidly releases the drug in intra oral gguitus
obviating the need for water during administratian,

attribute that makes them highly attractive for

* Corresponding Author: paediatric and geriatric patients who need frequent
E-mail: amthosar@gmail.com immediate medical intervention. Aforementioned
Tel: +0265-65991/2/3, problems can be resolved by means of Oral sprays.
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Oral sprays are known by various names aerosol
sprays, liquid pump sprays, or activated mists .The
CDER Data Standards Manual defines the term Oral

sprays “A unit actuation pump or aerosol spray gaa
or solvent carrier vehicle for rapid drug absomtloy
the buccal mucosd’Suitable drug candidates for such

systems include neuroleptics, cardiovascular agents

antidiabetic,analgesics, antillergics, and drugs fo
erectile dysfunction. Oral spray offers several

advantages over other dosage forms like ODTSs,
chewing
gums/tablets, which are commonly used to enhance 8.

effervescent tablets, dry syrups and

patient's compliance. Administering effervescent

tablets/granules and dry syrups involve unavoidable

preparation that include the intake of water. Hider

patients cannot chew large pieces of tablets orsgum

and sometimes experience the bitter or unpleaaatd t
of the drug in the dosage forms if the taste magkin
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4. Ease of administration to patients who cannot
swallow, such as the elderly, stroke.

5. Victims and bedridden patients; patients who
should not swallow, such as renal failure
patients; and who refuse to swallow, such as
pediatrics, geriatric and

psychiatric patients™ *2

Pre gastric absorption can result in improved
bioavailability, reduced dose and improved
cllsinical performance by reducing side effects

No

New  business  opportunities: product
differentiation, line extension and life-cycle
management, exclusivity of product promotion
and patent-life extensidfi:**

9. Sprays do not contain fillers or binders,
contrary to the make-up of pills, providing
exclusion of additional excipients.

coat ruptures during mastication.Oral spray release Overview of the oral mucosa

medicament rapidly in the form of micro sized degpl
in intra oral cavity to be absorbed by buccal macas
direct and rapid dispersion of a solution of thévac
agent over as large a portion as possible of tila or
mucosa, which absorbs the active agent. In this way

The oral cavity comprises the lips, cheek, tondnaed
palate, soft palate and floor of the mouth (Fig. The
lining of the oral cavity is referred to as the lora
mucosa, and includes the buccal, sublingual, gaigiv
palatal and labial mucosa. The buccal, sublingnd a

large area would be reached, thereby acceleratinghe mucosal tissues at the ventral surface ofdhgue
absorption of the active agent. Since the releaseaccount for about 60% of the oral mucosal surface
medicament is in small droplet form , water is not area. The top quarter to one-third of the oral rsacis

required during administratioh. Within the oral
mucosal cavity, the delivery of drugs is classifiatb
two categories: (i) local delivery and (i) systemi
delivery either via the buccal or sublingual mucosa
This review presents the physiological considerstio
of the oral cavity in light of systemic drug deliyeand
provides an insight into the advances in oral spray
The present article provides brief view of oral s
and Physiological barriers for oral transmucosaigdr
delivery. Formulation of oral aerosol products is
discussed along with marketed preparations. Later i

made up of closely compacted epithelial cells (Rig.
The primary function of the oral epithelium is to
protect the underlying tissue against potentiahtiar
agents in the oral environment and from fluid loss
Beneath the epithelium is the basement membrane,
lamina propia and sub mucosa. The oral mucosa also
contains many sensory receptors including the taste
receptors of the tongue. Three types of oral mucasa

be found in the oral cavity; the lining mucosaasiid

in the outer oral vestibule (the buccalmucosa) tied
sublingual region (floor of the mouth) (Fig. 1). &h

this section a summary of research and patentedspecialized mucosa is found on the dorsal surfdce o

technologies are discussed.
Advantages of oral sprays extent this phenomenon
affectsthe efficiency of oral transmucosal
1. The intraoral or sublingual spray method of
delivery is also very helpful for individuals
who have difficulty swallowing pills or

tongue, while the masticatory mucosa is found a@n th
hard palate (the upper surface of the mouth) aed th
gingiva (gums). The lining mucosa comprises
approximately 60%, the masticatory mucosa
approximately 25%, and the specialized mucosa
approximately 15% of the total surface area ofdtad

capsules and, since a lower dosage is requiredmucosal lining in an adult human. The masticatory

it is cost effective.

mucosa is located in the regions particularly

2. Potential faster absorption could translate into susceptible to the stress and strains resultingn fro

faster onset of action.
3. Patient's compliance for disabled bedridden

masticatory activity. The superficial cells of the
masticatory mucosa are keratinized, and a thickriam

patients and for travelling and busy people who propia tightly binds the mucosa to the underlying

do not have ready access to wafer.

periosteum. Lining mucosa on the other hand is not
nearly as subject to masticatory loads and
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consequently, has a non-keratinized epitheliumciwvhi However, there is little research on to what deifive
sits on a thin and elastic lamina propia and a subfrom different drug delivery systems and thus farth
mucosa. The mucosa of the dorsum of the tongue is aesearch needs to be conducted to better understand
specialized gustatory mucosa, which has wellthis effect. Drug permeability through the oralg(e.
papillated surfaces; which are both keratinized andbuccal/sublingual) mucosa represents another major

some non-keratinized. physiological barrier for oral transmucosal drug
Physiological barriers for oral transmucosal drug delivery. The oral mucosal thickness varies dependi
delivery on the site as does the composition of the epitheli

The environment of the oral cavity presents someThe mucosa of areas subject to mechanical stress (t
significant challenges for systemic drug delivefhe gingiva and hard palate) is keratinized similarthe
drug needs to be released from the formulatiorhéo t epidermis. The mucosa of the soft palate, sublihgua
delivery site (e.g. buccal or sublingual area) @ads  and buccal regions, however, are not keratinizdee T
through the mucosal layers to enter the systemickeratinized epithelia contain neutral lipids like
circulation. Certain physiological aspects of thmlo ceramides and acylceramides which have been
cavity play significant roles in this process, imtihg associated with the barrier function. These ephale

pH, fluid volume, enzyme activity and the permeiépil  relatively impermeable to water. In contrast, non-
of oral mucosa. The principle physiological keratinized epithelia, such as the floor of the thand
environment of the oral cavity, in terms of pH,iflu the buccal epithelia do not contain acylceramides a
volume and composition, is shaped by the secretfion only have small amounts of ceramides. They also
saliva. Saliva is secreted by three major salivgayds contain small amounts of neutral but polar lipids,
(parotid, sub maxillary and sublingual) and minor mainly cholesterol sulfate and glucosyl ceramides.
salivary or buccal glands situated in or immediatel These epithelia have been found to be considerably
below the mucosa. The parotid and sub maxillary more permeable to water than keratinized epithelia
glands produce watery secretion, whereas the.Within the oral mucosa, the main penetration learri
sublingual glands produce mainly viscous salivehwit exists in the outermost quarter to one third of the
limited enzymatic activity. The main functions of epithelium . The relative impermeability of the lora
saliva are to lubricate the oral cavity, facilitate mucosa is predominantly due to intercellular materi
swallowing and to prevent demineralization of the derived from the so-called membrane coating granule
teeth. It also allows carbohydrate digestion and Q (MCGs) .MCGs are spherical or oval organelles tha
regulates oral microbial flora by maintaining thealo - are 100-300 nm in diameter and found in both
pH and enzyme activity. The daily total salivary keratinized and non-keratinized epithelia . Theg ar
secretion volume is between 0.5 and 2.0 I. However,found near the upper, distal, or superficial borfethe

the volume of saliva constantly present in the masit  cells, although a few occur near the opposite borde
around 1.1 ml, thus providing a relatively low flui  Several hypotheses have been suggested to dedwibe
volume available for drug release from delivery functions of MCGs,including membrane thickening,
systems compared to the Gl tract. Compared to the Gcell adhesion, and production of a cell surfacd, =l
fluid, saliva is relatively less viscous containia§o desquamation and as a permeability barrier. Hayward
organic and inorganic materials. In addition, saiv’a  summarized that the MCGs discharge their contents
weak buffer with a pH around 5.5-7.0. Ultimatelg th into the intercellular space to ensure epithelidiasion

pH and salivary compositions are dependent on thein the superficial layers, and this discharge foras
flow rate of saliva which in turn depends upon ¢éhre barrier to the permeability of various compounds.
factors: the time of day, the type of stimulus dhd Cultured oral epithelium devoid of MCGs has been
degree of stimulation. For example, at high flowesa  shown to be permeable to compounds that do not
the sodium and bicarbonate concentrations increaseypically penetrate the oral epithelium. In additio
leading to an increase in the pH. Saliva provides apermeation studies conducted using tracers ofrdifite
water rich environment of the oral cavity which den  sizes have demonstrated that these tracer moledides
favorable for drug release from delivery systems not penetrate any further than the top 1-3 cekrsy
especially those based on hydrophilic polymers. When the same tracer molecules were introduced sub-
However, saliva flow decides the time span of the epithelial, they penetrated through the intercatul
released drug at the delivery site. This flow ceadito  spaces. This limit of penetration coincides witte th
premature swallowing of the drug before effective level where MCGs are observed. This same pattern is
absorption occurs through the oral mucosa andvsla  observed in both keratinized and non-keratinized
accepted concept known as “saliva wash out". epithelia , which indicates that MCGs play a more
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significant role as a barrier to permeation comgdee  the continuous secretion of saliva. Compared to
the keratinization of the epithelia . The cellslué oral secretions of the Gl tract, saliva is a relativelgbile
epithelia are surrounded by an intercellular groundfluid with less mucin, limited enzymatic activitynaé
substance called mucus, the principle components ofirtually no proteases . Enzyme degradation inGhe
which are complexes made up of proteins andtract is a major concern for oral drug delivery. In
carbohydrates; its thickness ranges from 40 to(300 comparison, the buccal and sublingual regions have
In the oral mucosa, mucus is secreted by the naajdr  less enzymes and lower enzyme activity, which is
minor salivary glands as part of saliva. Althoughsin  especially favorable to protein and peptide deliver
of the mucus is water=05-99% by weight) the key The enzymes that are present in buccal mucosa are
macromolecular components are a class ofbelieved to include aminopeptidases,
glycoprotein known as mucins (1-5%). Mucins are carboxypeptidases, dehydrogenases and esterases.
large molecules with molecular masses ranging fromAminopeptidases may represent a major metabolic
0.5 to over 20 MDa and contain large amounts ofbarrier to the buccal delivery of peptide
carbohydrate. Mucins are made up of basic unitsdrugs.Proteolytic activity has been identified uncbal
(=400-500 kDa) linked together into linear arrays. tissue homogenates from various species and a mumbe
These big molecules are able to join together tsmmfo of peptides have been shown to undergo degradation.
an extended three-dimensional network which asts a The buccal and sublingual routes are the focusliog

a lubricant allowing cells to move relative to one delivery via the oral mucosa because of the higher
another, and may also contribute to cell-cell aidimes ~ overall permeability compared to the other mucosa o
At physiological pH, the mucus network carries a the mouth. The effective permeability coefficient
negative charge due to the sialic acid and values reported in the literature across the buccal
sulfate residues and forms a strongly cohesive gelmucosa for different molecules, range from a lower
structure that will bind to the epithelial cell fage as a  limit of 2.2x109 cm/s for dextran 4000 across rabbi
gelatinous layer. This gel layer is believed toypéa  buccal membrane to an upper limit of 1.5x105 crors f
role in mucoadhesion for drug delivery systems Whic both benzylamine and amphetamine across rabbit and
work on the principle of adhesion to the mucosal dog buccal mucosa, respectively . The oral mucssa i
membrane and thus extend the dosage form retentiobelieved to be 4—4000 times more permeable than tha
time at the delivery site.Another factor of the taic ~ of skin. Permeability of water through the buccal
epithelium that can affect the mucoadhesion of drugmucosa was approximately 10 times higher, whilst in
delivery systems is the turnover time. The turnover floor of the mouth the permeability was approxinhate
time for the buccal epithelium has been estimaddoet 20 times higher than skin . Drugs can be transgorte

3- 8 days compared to about 30 days for the skin . across epithelial membranes by passive diffusion,
Physiological opportunities for oral transmucosal carrier-mediated active transport or other spexdli
drug delivery mechanisms. Most studies of buccal absorption

Despite the challenges, the oral mucosa, due to itdndicate that the predominant mechanism is passive
unique structural and physiological propertiesedf diffusion across lipid membranes via either the
several opportunities for systemic drug deliverg.the paracellular or transcellular pathways .althougbsén
mucosa is highly vascularized any drug diffusing may actually be the same pathway. The hydrophilic
across the oral mucosa membranes has direct aocess nature of the paracellular spaces and cytoplasm
the systemic circulation via capillaries and venous provides a permeability barrier to lipophilic druigat
drainage and will bypass hepatic metabolism. Tl ra can be favorable for hydrophilic drugs. In contyéise

of blood flow through the oral mucosa is substdntia transcellular pathway involves drugs penetrating
and is generally not considered to be the ratetihgi  through one cell and the next until entering the
factor in the absorption of drugs by this router bral systemic circulation. The lipophilic cell membrane
delivery through the GI tract, the drug undergoes aoffers a preferable route for lipophilic drugs ccargd
rather hostile environment before absorption. Thisto hydrophilic compounds . Drugs can transversé bot
includes a drastic change in GI pH (from pH 1-2hi& pathways simultaneously although one route could be
stomach to 7-7.4 in the distal intestine), unpriadie predominant depending on the physicochemical
Gl transit, the presence of numerous digestive mesy  properties of the drug .Although passive diffusien
and intestinal flora. In contrast to this harsh the predominant mechanism of absorption from the
environment of the GI tract, the oral cavity offers oral mucosa, specialized transport mechanisms have
relatively consistent and friendly physiological also been reported for a few drugs and nutrients. A
conditions for drug delivery which are maintaineg b study by Kurosaki and co-workers reported that the
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rate of absorption of D-glucose from the dorsal and species of the drug also contributed to the abmorpt
ventral surface of the tongue was significantlyagee across the membrane.

than that of L-glucose, which indicated the occocee 2. Molecular Size and Weight

of some specialized transport mechanism. In aduitio The permeability of a molecule through the mucesa i
the existence of sodium-dependant D-glucose trahspo also related to its molecular size and weight, eisfig
system was reported across stratified cell layer offor hydrophilic substances. Molecules that are fmal
human oral mucosal cell§" The intra-oral method of in size appear to traverse the mucosa rapidly. The
absorption i.e. used in oral spray vitamins - hasrb  smaller hydrophilic molecules are thought to pass
shown to be up to 90% effective, whereas in (fig.3) through the membrane pores, and larger molecules pa
The Physician's Desk Reference shows that vitaminsextracellularly. Increases in molar volume to geeat
and minerals in a pill form are only 10-20% absdrbe than 80 mL/mol produced a sharp decrease in
by the body?® permeability?®*’

Factor s Affecting Drug Absor ption 3. Permeability Coefficient

Besides the biochemical characteristics of the #lucc To compare the permeation of various drugs, a
and sublingual membranes, which are responsible forstandard equation calculating the permeability
the barrier function and permeability, various émstof coefficient can be used. One form of this equaisgfi

the drug molecule influence the extent of permeatio P = %permeateWck
through the membranes. The lipid solubility, degoée Ax tx 100

ionization, pKa of the drug, pH of the drug solatio where P is the permeability coefficient (cm=s),sAhe
presence of saliva and the membrane characteristicssurface area for permeation, Vd is the volume aiolo
molecular weight and size of the drug, various compartment, and t is the time. This equation assum
physicochemical properties of the formulation, aimel that the concentration gradient of the drug passing

presence or absence of permeation through the membrane remains constant with time, as
enhancers, all affect the absorption and the pdromea long as the percent of drug absorbed is small.

of drugs through the oral mucosa. The primary challenges for these routes of delivery
1.Degree of lonization, pH, and Lipid Solubility are

The permeability of unionizable compounds is a 1. The varying structure of the mucosal membrane in

function of their lipid solubility, determined byheir different parts of the oral cavity and

oil-water partition coefficients. The lipids presen the reduced permeation due to the barrier presdmted

however contribute to this effect more in the the mucosal epithelial layers

keratinized epithelia (more total lipid contentnpolar 2. The constant presence of saliva, which previms

lipids, ceramides) than in the non keratinized reglia retention of the formulation in one

where permeability seems to be related to the amounarea of the oral cavity leading to shorter contiace

of glycosyl ceramides present. The absorption afdr 3. Person to person variability caused by diffeesna

through a membrane depends upon its lipophilicity, tongue movements, saliva amounts, and saliva cbnten

which in turn depends on its degree of ionizatiod a 4. The limited surface area available for absorptio

partition coefficient. Generally small moleculeattlare 5. Ensuring patient comfort with a dosage form dasy

predominantly lipophilic, with a log P of 1.6-3.8e spray and not causing any local reactions, discamfo

absorbed most rapidly; above 3.3, limited water or erythema.

solubility restricts their absorption. Most drugs Formulation aspectsof Oral sprays

delivered successfully via the buccal or sublingual The permeation of drugs across mucosal membranes

route are therefore small and lipophilic (such asalso depends to an extent on the formulation factor

glyceryl trinitrate and nicotine), whereas large These will determine the amount and rate of drug

hydrophilic molecules are in general poorly absdfe  released from the formulation, its solubility inlisa,

The higher the unionized fraction of a drug, theager and thus the concentration of drug in the tissles.

is its lipid solubility. The degree of ionization turn addition, the formulation can also influence theei

depends on the pH of the mucosal membrane and théhe drug remains in contact with the mucosal

pKa of the drug® The pH of the mucosal surface may membrane. After release from the formulation, theyd

be different from that of buccal and sublingualfaces dissolves in the surrounding saliva, and then fams

throughout the length of the permeation pathway into the membrane, thus the flux of drug permeation

Therefore, at neutral pH the preferred pathway wasthrough the oral mucosa will depend on the

found to be transcellular, but at acidic pH, theized concentration of the drug present in the salivaisTh
concentration can be manipulated by changing the
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amount of drug in the formulation, its release raied Types of propellants commonly used in pharmacelutica
its solubility in the saliva. The first two factovary in aerosols include chlorofluorocarbons, hydrocarbons,
different types of formulations, and the last cam b hydrochlorofluorocarbons and hydrofluorocarbongl an
influenced by changing the properties of the satzt compressed gases .different propellants used ih ora
affect the solubility Formulation of intra oral sgs arosols are presented in Tabi@3d table 4 represents
depends upon application are available as fine arist marketed products.

wet sprays. Fine mist aerosol generally expels fineEvaluation of oral sprays

stream of solution rather than micro-droplets frovet Physiochemical test

sprays. 1. Vapour pressure

An aerosol formulation consists of two essential 2. Density

components: 3.Moisture content

1. Product concentrate 4.identification of propellant
2. Propellant. 5.concntrate: propellant ratio
Product concentrate: Performance test

The product concentrate consist of active ingradien 1. Leak test

or a mixture of active ingredients and other nemgss 2. Internal pressure testing

agents such asPenetration enhancéls solvents, 3. Delvery rate

atioxidants, flavoring agents, sweeteners, hydiaphi 4. Spray pattern

polymers, preservatives, acidifying agents, cosufVe 5. Net content

as shown in table 1 and table 2. 6. Dosage with metered valves

Penetration enhancers Stability testing

Enhancers have been used to increase the permeatiofoxicity study

of drugs through the membrane, and thus increase thCurrent research work carried on oral sprays:
subsequent bioavailability. These should be An aerosol spray is one of the suitable alternatitze
pharmacologically inert and nontoxic, and shoulsieha the solid dosage forms and can deliver the drugtime
reversible effects on the physicochemical propenie  salivary fluid or onto the mucosal surface and tlaus
the oral mucosa. Penetration enhancers have differe readily available for the absorption. As the spray
mechanisms of action depending on their delivers the dose in .ne particulates or dropkhes,lag
physicochemical properties. Some examples oftime for the drug to be available for the site bét
penetration enhancers and their mechanisms are bilabsorption is reduced. For example, a pharmacaginet
salts (micellization and solubilization of epitl@li  study of buccal insulin spray in patient with Type
lipids), fatty acids such as oleic acid (perturbatof diabetes revealed no statistical difference in adec
intracellular lipids) , azone (1-dodecylazacyclaiaep insulin and C-peptide plasma level compared tolinsu
2-one) (increasing fluidity of intercellular lipijsand administered subcutaneously .

surfactants such as sodium lauryl sulfate (expansfo  One such spray called insulin buccal spray (IBS$ wa
intracellular spacesy. developed by Xu and co-workers with soybean
Propéllants: lecithin and propanediol.Soybean lecithin has high
The propellant provides the force that expels theaffinity for biomembranes but does not enhance the
product concentrate from the container and additlgn  transport of drugs due to low solubility. Propamdi
is responsible for the delivery of the formulationthe can improve the solubility of soybean lecithin, et
proper form (i.e., spray, foam, semisolid). Whee th as an enhancer. IBS was administered to diabetic
propellant is a liquefied gas or a mixture of lifjed rabbits; results indicated that insulin deliverbcbtugh
gases, it can also serve as the solvent or vefuclde the buccal spray is an effective therapeutic adtéva

product concentratd. to the current medication system for treating dies®
Ideal propertiesof propellants K. Bijoriaand his co-workers evaluated the efficaf
1. It should be non toxic isosorbide dinitrate  buccal spray (Isomack) in
2. It must be pure attenuating the  cardiovascular response to
3. It should be free from irritation effect. laryngoscopy and tracheal intubation in 60 patients
4. 1t should have good solvent action on numbers ofundergoing elective surgery under general anesthesi
therapeutically active ingredients. Patients were allocated to one of three groupsCOof 2
5. It should be chemically inert and non-reactive. patients each. Although significant tachycardia was
6. It should be non-flammable. present following intubation in all the three greuthe

degree of tachycardia was greater in groups 2 &nid 3
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solvent, zolpidem, and optional flavoring agent;

angiographically before and after administration of formulation IV: non-polar solvent, zolpidem, optan

glyceryl trinitrate (NTG) spray at a single oralsgoof
0.8 mg in either a hydrosoluble (NTG-h) or lipodu&i
(NTG-) solution. The assessment was
randomized double-blind trial involving quantitagiv

coronary angiography and pharmacologic stresatgsti

flavoring agent, and propellant; formulation V: a
mixture of a polar solvent and a non-polar solvent,

by a zolpidem, and optional flavoring agent; formulation

VI: a mixture of a polar solvent and a non-polar
solvent, zolpidem, optional flavoring agent, and

using ergonovine maleate. The coronary angiographypropellant®
study demonstrates  that the 2 different galenic Klokkers-Bethkegt al, (2009) received U.S.Patent for

formulations of NTG spray are equally efficacions i
dilating the conductance coronary arteries undeh bo

conditions.When NTG-h and NTG-I oral spray were spray composition

a pharmaceutical aerosol spray for treating anrengi
attack of nitroglycerin. By spraying a dose a iéju
of 0.1 to 2 weight percent of

given subsequent to ergonovine-testing, Ergonovine-nitroglycerin, 2 to 60 weight percent of ethanotp0

induced coronary vasoconstriction was
significantly for a period of at least 30 minut@&oth

releasedweight percent of propylene glycol, 10 to 50 weight

percent of dichlorodifluoromethane and 30 to 70

the NTG-h and NTG-I oral sprays are potent coronaryweight percent of dichlorotetrafluoroethaneinto the

vasodilators in patients with
vasomotor toné?
Mclnnes and co-workers

increased coronary buccal area of the mouth, a direct and rapid diper

of a solution of the active agent over as larg®ign

evaluated Radiolabelledas possible of the oral mucosa, which absorbs the

buprenorphine clearance from the buccal cavity andactive agent nitroglycerin was to be achieved.his t

pharmacokinetic profiles of a sublingual spray
formulation in the dog, to assist in interpretatioh
future pharmacokinetic studies. in a spray forniotat
(400 pg/100 pl in 30% ethanol) was administered

way, a large area was to be reached,
accelerating absorption of the active agént.
Blondino et al.(2011)has got us patent on stable anti-
nausea oral spray formulations and methods. Stable

thereby

sublingually to four beagle dogs, and in comparison formulations of selective 5-hydroxytryptamine retep

absorption of buprenorphine was relatively slowthwi

antagonists for oral spray administration for aption

a T max of 0.56 + 0.13 h. Good buccal absorption by the oral mucosa and related methods of preparati

despite short residence time can be explained byand

lipophilicity of buprenorphine enabling rapid
sequestration into the oral mucosa, prior to diffns
and absorption directly into systemic circulatifdn.
Contox® is a formulation, which consists of three
natural ingredients (Vit. E, evening primrose ailda
ubiquinone Q10) using no artificial additive or sehi

in order to increase solubilisation. The putatiighh
bioavailability of Contox®3 was tested in humans.
Data being derived in patients with myocardial
insufficiency demonstrate a low

level of Q10 before use of oral mucosal adminigirat
Following mucosal administration of the Q10
preparation via a spray the median
concentration of Q10 which was higher.
Patents on oral sprays

DUGGER Il et al., (2009) received U.S.Patent on
Buccal, polar and non-polar spray containing zapid
Buccal aerosol sprays or capsules using polar and n
polar solvents were developed which provide zolpide
for rapid absorption through the oral mucosa, tesyl

in fast onset of effect. The buccal polar composii
comprise formulation I: aqueous polar solvent,
zolpidem, and optional flavoring agent; formulatibn
aqueous polar solvent, zolpidem, optionally flamgri
agent, and propellant; formulation 1ll: non-polar

administration are provided. A preferred
composition includes ondansetron in a concentraifon
about 5.1 to about 5.2% wi/w; propylene glycol in a
concentration of about 60.1 to about 60.3% w/w;ewat
in a concentration of about 5.3 to about 5.4% vdd
ethanol in a concentration of about 27.1 to abadu%
w/w. Additional preferred excipients are presenati
free and/or non-aqueous or primarily non-aqueous.

Conclusion

The oral transmucosal route is gaining importarare f
systemic drug delivery because it does have saaifi
advantages compared to the per oral route. Tha Intr

plasmaoral spray technology offers formulation of many

pharmacological agents making it preferred mode of
delivery in diseases like angina, diabetis, and
cardiovascular diseases. It allows more rapid
absorption into the bloodstream than is possibld wi
oral administration to the gastrointestinal tra©tal
spray administration is non-invasive, non technarad
convenient for patients. In patients requiring dapi
onset of action for therapeutic drugs, this rostenbre
comfortable and convenient than intravenous drug
administration, and costs may be significantly lowe
because no specialized care or equipments are
necessary. In addition to the many potential achges

of oral transmucosal drug delivery, there are saver
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limitations that must be considered. Numerous drugs
have been investigated for oral transmucosal dsljve
yet few have become commercially available. Clihica
need, and in many cases new indications, is ofien t
driving force for developing an alternative drug
delivery form. It thus belongs to an innovativesslaf
oral delivery systems that have the potential, Ha t
hope of providing a promising drug delivery system.
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Table 1: Formulation of polar lingual sprays™

Iltem

Examples

Activeingredients

cardiovascular  agents,
antidiabetic,analgesics,
dysfunction,anti migrain

neuroleptics,
antillergics, and

cardiovasculagents,
drugs r foerectile

solvents Purified water, ethanol

Antioxidants Ascorbic acid, Amino acids

Flavouring agent Atrtificial fruits flavors

Sweeteners Neotame,aspartame,mannitol, Sodium Saccharin

Preser atives Phenol, benzoic acid,m-cresol, Methylparaben, Hpgpgben, Sodium
Benzoate, Cetylpyridinium Chloride

Buffers Citrate, acetate and phosphate buffers,sodiumagholi

Co-solvents Propylene glycol,ethyl alcohol ,glycerine,PEG, sogd, PEG-60

Hydrogenated Castor Qil

*Hydr ophilic polymer

Xanthan Gum, Sodium Carboxymethylcellulose

*used in formulation of artificial saliva sprays

Table 2: Formulation of Non-polar lingual sprays®

Item

Examples

Active ingredients

cardiovascular  agnets,
antidiabetic,analgesics,
dysfunction,anti migrain

neuroleptics,
antillergics, and

cardiovasculagents,
drugs r foerectile

solvents

Ethanol,butanol, P-11,P-12,P-114P-143A,P-227, ail,esoya oll

Flavouring agent

Lemon oil

Table3: Propellants used in oral formulation®

Sr.No. Propéllant Examples No.
1 Chlorofluorocarbon (CFC) Trichloromonofluorometiea 11
Dichlorodifluoromethane 12
Dichlorotetrafluoroethane 114
2 Hydrochlorofluorocarbons Trifluoromonofluoroethane 134a
(HCFC) and| Heptafluoropropane 227
Hydrofluorocarbons (HFC)

Table4: Marketd oral sprays!04-42434546:47:48,49)

D

Formulation Generic name | Commercial | Manufacturer or Indication/descriptio | Special technology or
name mar keting n properties
company
Buccal Mist Insulin  mouth Oral-lyn™ Multiple international Treatment of Type | RapidMist™ spray doseé
spray spray marketing companies and technology
Type Il diabetes from Generex
Biotechnology Corp.,
Sublingual Spray Glyceryl Glytrin Multiple, international| CFC free, Metered dose spray
solution trinitrate Spray® companies Prevention and relie
sublingual e.g. Sano.-aventis, Surry,of
spray UK; angina attacks
Ayrton Saunderg
Ltd.,Wirral,
UK; AFT Pharmaceuticals
Ltd., Aukland, NZ
Throat spray Flurbiprofen | Benactiv® Marketed in Italy by Symptomatic
throat spray Reckitt Benckiser H.C| treatment of
S.p.a. inflammatory and

postsurgical
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oropharyngeal pain

Mouth spray Nicotine Nicotrol® Pharmacia and Upjohn, Tobacco cessation Despite the name this
inhalation Inhaler Pfizer, product delivers
system New York, NY, USA via the oral transmucosal
route. Most
of the nicotine is
deposited in the
mouth with less than 5%
reaching the
lower respiratory tract.
Lingual Spray Zolpidem Zolpimist NovaDel short-term treatment | NovaMist™ delivery
of insomnia Technology
Sublingual Isosorbide Linitral spray
dinitrate Spray
Sublingual Isosorbide Isocard spray Treatment and Metered dose aerosol.
dinitrate prophylaxis of angina.
sublingual spray nitroglycerin | Nitromist NovaDel to treat or preventNitromist
sublingual attacks of chest pain
spray (angina).
oral/buccal/subling| nitroglycerin Nitrolingual, to treat or preven
ual/spray Nitroquick, W Lambert—P Davis— attacks of chest pain
Nitrostat P.zer Pharmaceuticals (angina).
Buccal spray delta-9- Sativex GW Pharmaceuticals, AS adjunctive
tetrahydrocann PLC treatment for the
abinol and symptomatic relief of
cannabidiol neuropathic pain ir
multiple sclerosis
lingual spray Sumatriptan NovabDel treatment of migraine| New Drug Application
oral spray headaches (NDA) for this compound
with the FDA in 2008.
Oral spray Aqwet Spray  Cipla Limited as a replaeetior
natural saliva
Oral Spray Cobroxin Oral XenaCare Chronic Pain
Spray
Throat Spray Herbal Throat Kiwiherb Sore or irritated throaf Herbal product
Spray Dry or hoarse throat
Bad breath
Oral Spray hyoscyamine kaiserpermanente used to treat stomach
Oral Spray and bladder problems
Buccal Spray Oral- Shreya Life Sciences Pytfor the treatment of collaboration with the
Recosulin Ltd type-1 and type-2 US-based Genere
diabetes Biotechnology
Corporation
Oral spray Nitrilingual | First Horizon | For angina
pump spray | Pharmaceutical corporation
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