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INTRODUCTION 

In recent years many drugs have been shown to achieve 

good systemic bioavailability through nasal route 

administration that called is nasal route drug delivery 

system. Nasal therapy has been apperceived form of 

treatment in the Ayurvedic systems of Indian medicine. it 

is additionally called ―NASAYA KARMA‖ (Chien YW 

et al., 1989). Nasal drug distribution – which has been 

practiced for thousands of years has been given an 

incipient lease of life. One of the reasons for the low 

degree of absorption of peptides and proteins via the 

nasal route is expeditious kineticism away from the 

absorption site in the nasal cavity due to mucociliary 

clearance mechanism (Mahalaxmi R et al.2007). The 

nasal route circumvents hepatic first pass elimination 

associated with the oral distribution it is facilely 

accessible and opportune for self-medication. Drug 

candidates ranging from diminutive metal ions to sizably 

voluminous macromolecular proteins have been tested in 

sundry animal models (Chien YW et al., 1989). It has 

been documented that nasal administration of certain- 

hormones and steroids have resulted in a more 

consummate absorption (Hussain AA. et al., 1979; 

Hussain AA et al. 1981). This betokens the potential 

value of the nasal route for administration of systemic 

medications as well as utilizing this route for local 

effects. 

 

 
Figure-1: Intranasal. 

 

Nasal therapy withal called ‗Nasya karma‘ has been 

apperceived form of treatment in the Ayurvedic system 

of Indian medicines.
[1]

 The early 1980s optically 

discerned the exordium of nasal route as a promising 

systemic distribution alternative to other conventional 

drug distribution routes.
[2]

 Nasal route is facility 

accessible convenient and reliable with porous 

endothelial membrane and highly vascularised 

epithelium that provides an expeditious absorption of 

compounds into the systemic circulation evading the 

hepatic first pass elimination. In advisement intranasal 

drug distribution enables dose truncation expeditious 

procurement of therapeutic blood levels more 

expeditious onset of pharmacological activity and fewer 
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ABSTRACT                                                                                                                                  

Intranasal distribution is non-invasive essentially painless does not require sterile preparation and is facilely and 

yarely administered by the patient or a medico in an emergency setting. The utilization of the nasal route for the 

distribution of challenging drugs such as diminutive polar molecules vaccines hormones peptides and proteins has 

engendered much interest in nowadays. Due to the high permeability high vasculature and low enzymatic 

environment of nasal cavity and avoidance of hepatic first pass metabolism are well felicitous for systemic 

distribution of drug molecule via nasal discerner. Additionally the applications of nasal route for distribution of 

peptides and proteins, non-peptide drugs, vaccines and drug molecules to CNS have been summarized in depth. 

This review sets out to discuss some intra Nasal Route Distribution systems, Barriers to drug convey from nasal 

perceiver to encephalon, dosage forms, preparation and evaluation, application. 

 

KEYWORDS: Intra Nasal Route Delivery systems, Barriers to drug transport from nose to brain, dosage forms, 

preparation and evaluation. 
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side effects.
[3-4]

 Intranasal drug distribution is now 

apperceived to be a utilizable and reliable alternative to 

oral and parenteral routes.
[5]

 The nasal distribution seems 

to be an auspicious way to circumvent the obstacles for 

blood brain barrier (BBB) the direct drug distribution in 

the bio phase of central nervous system (CNS) active 

compounds. It has additionally been considered to the 

administration of vaccines.
[6-7]

 In advisement intranasal 

absorption escape the gastrointestinal and hepatic pre 

systemic metabolism enhancing drug bioavailability in 

comparison with obtained after gastrointestinal 

absorption.
[8-9] 

 

THE NASAL ANATOMY 
The nasal septum divides the human nasal perceiver into 

two equal symmetrical moieties. The posterior part of the 

nasal cavity is called nasopharynx and it symmetrical 

half opens to the environment. Both moieties of the nasal 

cavity consist of the following four regions.
[10-11] 

 

 
Figure-2 The nasal anatomy. 

 

Vestibule: is not very highly vascularised and 

permeability of the drugs via this region is very 

impecunious. 

 

Atrium: vascularisation in the component of nasal cavity 

is low which results in moderate permeability of drugs. 

 

Respiratory Region: this component of the nasal cavity 

is highly vascularised and consequently the permeability 

of drugs from this region is good. 

 

Olfactory Region: is highly vascularised which results 

in high permeability of drug. This region is withal 

reported as a potential site for nasal discerner-encephalon 

convey of drugs. 

 

BARRIERS TO DRUG CONVEY FROM NASAL 

PERCEIVER TO ENCEPHALON 

Physico-Chemical Properties of the Drug 

Molecular weight, lipophilicity, and degree of 

dissociation are the primary properties of the drug that 

dictate to what rate and extent drugs will convey from 

the nasal mucosa to the encephalon.  

 

Regarding relative molecular weight there have been 

studies in which the effect of molecular weight was 

studied and it was optically canvassed that as the 

molecular weight of drug administered via the nasal 

route incremented the concentration of drug in the 

encephalon decremented. The concentration of drug in 

the cerebrospinal fluid were evaluated following iv 

administration and it was found there were no 

fluorescent labelled dextrans detected in the CSF. Most 

diminutive molecular weight (<400 Da) drug molecules 

get absorbed facilely and are good candidates for convey 

to the encephalon via the nasal mucosa. Molecular 

weights higher than 1000 Da show poor competency to 

get absorbed in to the encephalon via the nasal mucosa. 

Immensely colossal molecules such as peptides and 

proteins have withal been evaluated for their capability 

of getting absorbed via the nasal cavity.
[12]

 

 

Regarding lipophilicity lipophilic drugs are kenned to 

show high absorption via the nasal mucosa. This nasal 

epithelium is kenned to comport as a lipid sieve which 

makes the lipophilic drugs perforate the nasal mucosa. It 

is withal visually examined that there subsists a linear 

correlation between the drugs oil dehydrogenate 

monoxide distribution coefficient and its absorption rate 

constant.
[13]

 Lipophilic drugs such as sulphonamides 

have been tested in animal models in which the drug 

concentration in the CSF incremented as a result of direct 

nasal discerner to encephalon convey following nasal 

administration. All lipophilic nature drugs such as 

alprenolol and propranolol were well absorbed from the 

nasal mucosa when compared with the hydrophilic drug 

metoprolol.
[14] 

 

Regarding degree of dissociation the drug concentration 

is inversely proportion to the degree of dissociation. 

Diltiazem HCl and paracetamol have been utilized as 

model compartment drugs to study the physicochemical 

properties of the drug in cognation with nasal absorption. 

The results of this study concluded that there subsists a 

quantitative relationship between the partition coefficient 

and the nasal absorption constant.
[15] 

 

Drug Concentration Dose & Volume of 

Administration 
The concentration of drug dose and volume of dose 

administered are all paramount factors that can affect 

nasal drug distribution to the encephalon. Nasal drug 

absorption concentration of drug increases at the site of 

administration. This is why it becomes paramount to 

realize that the nasal cavity has inhibited capacity and 

ergo the dosage for nasal administration must be 

relatively low (25 to 200μl).
[16] 

 

Mucociliary Clearance 

One of the consequential functions of the nasal cavity is 

the abstraction of dust, allergens, and bacteria as a 

component of mundane physiological function. For drugs 

to maintain the desired concentration and distributed 

volume following nasal administration so that the 
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therapeutic dose can get absorbed, it is consequential the 

drugs exhibit protracted residence time within the nasal 

cavity. Different dosage forms have been used to 

increment the residence time in the nasal cavity. These 

include gelatin, emulsions, unguents, liposomes, 

microspheres, and nanoparticles prepared utilizing ion 

exchange resin methods. Bioadhesive preparations, 

starch microspheres, and chitosan-predicated 

formulations have been extensively studied, which 

resulted in amended bioadhesive properties and 

incremented residence time on the nasal epithelial 

surface.
[17] 

 

Presence of Enzymatic Activity 

The presence of enzymes in the nasal cavity can 

compose an enzyme barrier that is kenneds to affect the 

stability of drug in the nasal cavity. Proteins and peptides 

are prone to degradation by proteases amino peptidase 

within the nasal cavity. Albeit it is not exact as the first-

pass effect that drugs undergo following oral 

administration the enzymatic activity in the nasal cavity 

can result in decremented therapeutic effects. The 

presence of P450 enzymes are much higher in the nasal 

mucosa when compared to the respiratory mucosa.
[18]

 

 

Barriers To Nasal Absorption 

Nasal drug distribution system is considered has a 

remuneratively lucrative route for the formulation 

scientist because it has facile and simple formulation 

strategies. Intra nasal administered drug products 

therapeutic efficacy and toxicities are influenced by 

number of factors. Following factors are barriers to the 

absorption of drugs through nasal cavity- 

 

1. Low bioavailability Lipophilic drugs are generally 

well absorbed from the nasal cavity compared to 

polar drugs. The pharmacokinetic profiles of 

lipophilic drugs are often identified to these obtained 

after an intravenous injection and bioavailability 

approaching 100%. A good examples of this is the 

nasal administration of Fentanyl where the T max 

for both intravenous and nasal administration have 

been shown to be very expeditious (7 min or less).  

the bioavailability for nasal anterior part of the nasal 

cavity can decrement clear administration was near 

80% (Striebel HW et al., 1993). The most 

consequential factor inhibiting the nasal absorption 

of polar drugs and especially immensely colossal 

molecular weight polar drugs such as peptides and 

proteins is the low membrane permeability. Drugs 

can cross the epithelial cell membrane either by the 

transcellular route exploiting simple concentration 

gradients by receptor mediated or vesicular convey 

mechanisms, or by the paracellular route through the 

tight junctions between the cells. More 

astronomically immense peptides and proteins have 

been shown to be able to pass the nasal membrane 

utilizing an endocytotic convey process but only in 

low amounts (Inagaki M et al., 1985). 

 

2. Low membrane convey Another paramountcy factor 

is low membrane convey is the general expeditious 

clearance of the administered formulation from the 

nasal cavity due to the mucociliary clearance 

mechanism. This is especially the case for drugs that 

are not facilely absorbed across the nasal membrane. 

It has been shown that for both liquid and powder 

formulations that are not mucoadhesive 

formulations. the moiety life of clearance in the 

order of 15–20 min. It has further been suggested 

that the deposition of a formulation in the anterior 

part of the nasal cavity can decrement clearance and 

promote absorption as compared to the nasal cavity 

(Harris AS et al 1986). Most nasal sprays of sundry 

makes have been shown to distribute the formulation 

to a circumscribed area in the anterior part of the 

nasal cavity as opposed to nasal drops which will be 

distributed to a more astronomically immense area 

further back in the nasal cavity. The utilization of 

bioadhesive excipients in the formulations is an 

approach to surmount the expeditious mucociliary 

clearance. The clearance may withal be minimized 

by depositing the formulation in the anterior less 

ciliated part of the nasal cavity thus leading to 

ameliorated absorption (Kublik H et al., 1998; 

Harris AS et al., 1986).  

 

3. Enzymatic Degradation Another contributing (but 

mundanely considered less paramount) factor to the 

low convey of especially peptides and proteins 

across the nasal membrane is the possibility of an 

enzymatic degradation of the molecule either lumen 

of the nasal cavity or during passage across the 

epithelial barrier. which can assail internal peptide 

bonds (Lee VHL 1988). The utilization of enzyme 

inhibitors and/or saturation of enzymes may be 

approaches to surmount this barrier (Morimoto K et 

al., 1995). 

 

ADVANTAGES OF INTRA NASAL DRUG 

DELIVERY SYSTEM- 
1) Drug degradation is observed in the gastrointestinal 

tract is absent.  

2) Hepatic first pass metabolism is avoided.  

3) Rapid drug absorption and give onset of action can be 

achieved.  

4) The bioavailability of highely drug molecules can be 

improved by means of absorption enhancer other 

approach.  

5) The bioavailability of nasal drug delivery is good for 

smaller drug molecules. 

6) Drugs are orally not absorbed can be delivered to the 

systemic circulation by nasal drug delivery. 

7) In Study carried out indicate that the nasal route is an 

alternate to parenteral route especially for protein and 

peptide drugs.  

8) Conventional for patients especially for those on long 

term therapy when compared with parenteral medication.  

9) Drugs possessing stability in GIT fluids are given by 

nasal route.  
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10) Polar drug or compounds exhibiting poor oral 

absorption may be particularly suited for this route of 

delivery. 

 

NASAL DRUG DELIVERY SYSTEM DOSAGE 

FORMS  
The selection of dosage form depends upon the drug 

being used proposed indication patient population and 

last but not last marketing preferences. Four basic 

formulations must be considered i.e. solution, 

suspension, emulsion and dry powder systems.  

 

Liquid nasal formulations  
Liquid formulations are the most widely used dosage 

forms for nasal administration of drugs. They are mainly 

based on aqueous state formulations. Their humidifying 

effect is convenient useful since many allergic and 

chronic diseases are often connected with crusts and 

drying of mucous membranes. The decrease chemical 

stability of the dissolve drug substance and the short 

residence time of the formulation in the nasal cavity are 

major disadvantages of liquid formulations (Illum L et 

al., 1987; Hardy JC et al., 1985).  

 

The many types of dosage form available in liquid 

formulation are described below 

1. Instillation catheter: The catheters are used to deliver 

the drops to a specific region of nasal cavity easily. It is 

the formulation in the tube and kept tube one end was 

positioned in the nose and the solution was delivered into 

the nasal cavity by blowing through the other end by 

mouth (Hughes BL et al., 1993; Harris AS et al., 1986). 

Dosing of catheters is determined by the filling prior to 

administration and accuracy of the system and this is 

mainly used for experimental studies only. 

 

2. Compressed air nebulizers: Nebulizer is a device 

used to administer medication in the most inhaled into 

lungs. The compressed air is proper filling into the 

device so it is called compressed air nebulizers. The 

technical person for all nebulizers is used but   either use 

oxygen compressed air or ultrasonic power. Nebulizers 

are accepting medicine in the form of a liquid solution is 

found loaded into the device upon use. Corticosteroids 

and Bronchodilators such as salbutamol are often use 

sometimes in combination with itopratropium.  

 

3. Squeezed bottle: Squeezed bottles are mainly used as 

nasal delivery device for decongestants. It includes a 

smooth plastic bottle (HDPE) with a simple jet outlet. 

While pressing the plastic bottle air inside the container 

is pressed out of the small nozzle thereby atomizing a 

certain volume. Than it is releasing the pressure again air 

is drawn inside the bottle. This procedure given results in 

contamination of the liquid by micro organisms and 

nasal secretion sucked inside.  

 

4. Metered dose pump sprays:  It is the most of the 

pharmaceutical nasal preparations on the market 

containing solutions emulsions or suspensions are 

delivered by metered dose pump sprays. Nasal sprays are 

used for the nasal delivery of a drug. The drugs either 

locally to generally alleviate cold or allergy symptoms 

such as nasal congestion or systemically see nasal 

administration.  

 

Powder dosage forms  
Powders dosage forms are less frequently used in nasal 

drug delivery. Major advantages of this dosage form are 

the lack of preservatives and improved stability of the 

formulation powder dosage.  

 

EVALUATION 
[19-23]

 

IN VITRO NASAL PERMEATION STUDIES 

Ussing chamber (Hans Using) Chamber consist of U-

shaped tubing system usually made of glass filled with 

experimental solution. Barrier are used excised nasal 

mucosa from rats or rabbits. Drug solution is introduced 

into the mucosal side in the chamber and samples were 

collected from receiver chamber.  

 

IN VIVO NASAL ABSORPTION STUDIES  

Rat model- The rat is anaesthetized by intraperitoneal 

injection of sodium pentobarbital. An incision is made in 

the neck and trachea is cannulised with a polyethylene 

tube.  The passage of the nasopalatine tract is sealed 

because the drug solution is not move from the nasal 

cavity through the mouth. The blood samples are 

collected from the vein. 

 

Rabbit model- Rabbits anaesthetized by intramuscular 

injection of a combination ketamine and xylazine. The 

rabbits head is held in an upward right position and the 

drug solution is administered by nasal spray into each 

nostril. The blood samples are collected by an individual 

catheter in the marginal ear vein or artery. 

 

Dog model- The dog is anaesthetized by I.V injection of 

sodium thiopental and the anesthesia is maintained with 

sodium Phenobarbital. A positive pressure pump insert 

through a cuffed end tracheal tube gives the ventilation. 

The blood sample is carried out from the vein. 

 

APPLICATION OF NASAL DRUG DELIVERY 

SYSTEMS
[24-25]

 

Delivery of non-peptide pharmaceuticals 

E.g. Progesterone, estradiol, propranolol, nitroglycerin, 

sodium chromoglyate, etc. 

 

Delivery of peptide-based pharmaceuticals  
E.g. Insulin, Calcitonin, Pituitary hormones etc. 

 

Delivery of Diagnostic Drugs 

 Phenolsulfonphthaline- For diagnosis of kidney 

functions 

 Secretin- For diagnosis of pancreatic disorders  

 Pentagastrin- For diagnosis of secretion functions 

of gastric acid. 

 Cerulin- For diagnosis of Gallbladder function  
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 Vital dyes- Try pan blue and Evans blue (it cannot 

enter in cranium because they cannot pass through 

sheath). 

Delivery of drugs to Brain:    

 For Treatment of Parkinson‘s disease, Alzheimer 

disease. 

Delivery of Vaccines:   

 Nasal mucosa is the first site of contacts with 

inhaled pathogens Creation of both mucosal and 

systemic immune responses 

 Nasal passages are rich in lymphoid tissue   

Non injectable Examples:  
Nasal vaccines are prepared for measles pertussis 

meningitis and influenza virus because these 

pathogens enter into the body through nasal mucosa. 

Intra nasal drug delivery of vaccines produces both 

local and systemic immune response. 

 

CONCLUSION 

In recent years many drugs have been shown to achieve 

good systemic bioavailability through nasal route 

administration that called is nasal route drug delivery 

system. This delivery system is beneficial in conditions 

like Parkinson‘s disease Alzheimer‘s disease or pain 

because it requires rapid and specific targeting of drugs 

to the brain and it is a suitable route to produce immune 

response against various diseases like anthrax influenza 

etc by delivering the vaccines through the nasal drug 

delivery. The successful application of these attributes 

requires careful design of characteristics of both the drug 

formulation and delivery device and a clear 

understanding of the ways in which they impact on each 

other. 
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