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Abstract—

The current article is focused on ideal characteristics, patented technologies, significant features and formulating methods including the use of
superdisintegrants, which achieve rapid onset of action, better patient compliance and increased bioavailability. Sublingual tablets dissolve
instantaneously, releasing the drug, within a few seconds without the need of water and chewing. The objective behind this review was to
summaries the benefits of sublingual formulation, mechanism of action, advantages of route of administration, factors affecting permeability of
drug, various in vitro evaluation parameters and commercially available sublingual dosage forms. Different sublingual technologies address
pharmaceutical industries and patient needs to enhanced lifecycle and appropriate dosing for pediatric, geriatric, psychiatric patients also
patients with dysphagia. Consequently, many scientific techniques including freeze drying, molding, spray drying, sublimation, direct
compression, mass extrusion, melt granulation method etc. have been employed for development of sublingual tablets. Due to its better stability
and bioavailability, the sublingual route could be considered as a promising alternative to oral and parenteral routes.

Index Terms—: Parenteral route; Patient compliance; Scientific techniques; Sublingual formulation; Sublingual tablets;

% INTRODUCTION

To acquire the best outcomes, a formulation must be developed through extensive research and experimentation. Drugs can be
delivered sublingually to bypass first-pass metabolism and enter the systemic circulation quickly. Sublingual administration may
present a compelling substitute administration method. Sublingual medication delivery has the advantage of allowing the
medicine to enter the systemic circulation immediately, avoiding the breakdown of enzymes in the liver and stomach. These
formulations are especially helpful for elderly and pediatric patients. Furthermore, the sublingual mucosa and the sublingual
region's abundant blood supply enable superior drug penetration, resulting in a high plasma drug concentration and a quick
beginning of action [1]. Oral mucosal medication delivery is an alternate systemic drug delivery technique. Due to the oral
mucosa's high vascularization, medications absorbed through it bypass the gastrointestinal tract and the liver's first-pass
metabolism, instead entering the systemic circulation [2]. Sublingual, which literally translates to "under the tongue," describes a
technique for delivering drugs through the mouth so that they are quickly absorbed by the blood vessels beneath the tongue as
opposed to the digestive tract. [3] Sublingual drug delivery is used in medicine for certain barbiturates, enzymes, hormones, and
cardiovascular medications. Numerous vitamins and minerals that are proven to be easily and completely absorbed by this method
are administered in this emerging sector [4].

+ The following is how the medication is absorbed.

Factors affecting the sublingual absorption are:

Lipophilicity of drug,

Solubility in salivary secretion,

pH and pKa of the saliva,

binding to oral mucosa,

Thickness of oral epithelium and Oil-to-water partition coefficient. [6-9]
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+» Sublingual Glands

The floor of the mouth, beneath the tongue, contains sublingual glands, also known as salivary glands, which aid in the
production of saliva and generate mucin. The inner part of the mouth is kept lubricated by these gland secretions, which is crucial
for chewing and swallowing food. As food is chewed, salivary enzymes are secreted, which makes the food slick and simple to
swallow. Food that has been chewed can easily pass into the throat and digestive tract due to its salivary content [1,3]. Because
the sublingual route has a rich blood supply and high permeability, it can effectively administer drugs with short or irregular
dosage regimens. This route results in a rapid onset of action, improved bioavailability, and patient compliance.
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Sublingual
Gland

With regard to fluid volume, pH, and composition, saliva secretion significantly influences the physiological environment and
principle of the oral cavity. The three main salivary glands—the parotid, submaxillary, and sublingual glands—have been shown
to stimulate saliva production. By preserving the pH and enzyme activity of the mouth, salivary enzymes control the oral
microbial flora. While parotid and submaxillary glands produced watery secretions, sublingual glands are recognized for their
viscous saliva and enzymatic activity. Saliva makes swallowing easier and stops the teeth's chemical response. On average, these
glands release between 0.5 and 2.0 liters of saliva. However, compared to the GIT, saliva has a comparatively low fluid volume
and a constant volume of about 1.1 ml, which results in a low drug release from the mouth.

¢ Delivery of Sublingual Drugs

The term "sublingual region" refers to the area behind the tongue, commonly known as the “pharmacological route of
administration,” via which medications permeate the sublingual tissues and enter the bloodstream. Through this pathway,
medications come into direct touch with the mouth mucosa, entering the systemic circulation and improving the formulation's
permeability and bioavailability. Dysphagia, or difficulty swallowing, is a frequent problem that affects people of all ages.
Children and older people who are uncooperative or who consume less liquids have trouble swallowing, among other things.

It's a potential method for solving this kind of issue. The drug's first pass metabolism in the liver increases the medication's
bioavailability. Sublingual medication administration is a viable solution to these issues. The amount of medicine that is absorbed
by this region is five to ten times greater than that of other delivery methods, and it is simple to surpass hypodermic injection.
Thus, low saliva is mostly suitable, which leads to tablet shattering in this region. Thus, after overcoming presystemic drug
clearance, veins return from this area and enter the systemic circulation [1,3]. The bulk density, hygroscopicity, compressibility,
solubility, crystal shape, and particle size of the majority of pharmaceuticals are characteristics that undoubtedly affect how well
sublingual treatments work.

X3

¢

Drug Suitability for Sublingual Tablet Preparation :

i. No taste of bitterness.

ii. A dosage below 50 mg.

iii. Molecular weight: small to moderate.

iv. Good water and saliva stability.

v. Not entirely ionized at the pH of the oral cavity.

vi. Sublingual dose forms are appropriate for drugs that undergo considerable first pass metabolism, which
results in poor bioavailability.
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vii. Medication not administered parenterally.

viii. It ought to be less bioavailable.

7/

*» Mechanism of Drug Absorption

Certain medications are absorbed through the submucosal region, which increases as the pH of the carrier increases (more acidic)
and decreases when the pH of the mouth decreases (more alkaline). Drugs can be absorbed by the cells of the epithelium and
epidermis through endocytosis, which is the ingestion of particles by a cell itself, or by engulfing particles, which is typically a
vast region of absorption. The degree of drug penetration across a membrane can be affected by a number of factors, including the
drug's lipid solubility, degree of ionization, pKa, pH, presence of saliva, membrane quality, and molecular weight in relation to
drug quantity. However, medications can have drawbacks, such as hepatic first-pass metabolism and gastrointestinal tract
enzymatic degradation. These elements also increase the interest by boosting therapeutic compounds via several transmucosal
pathways, which aids in delivering a therapeutic dosage of the medication to the intended location in order to reach and sustain
the appropriate level of concentration in the body. Although sublingual administration provides a quick beginning of action, the
submucosal region is challenging to insert because it reduces the barrier of smooth muscles or no mobile mucosa and is constantly
cleansed by some amount of saliva. Furthermore, the heavy vascular lining of the mouth prevents hepatic first pass metabolism by
allowing the drug to pass through the sublingual or buccal capillaries and veins from the jugular veins and superior vena cava
straight into the heart and arterial circulation [1,3].

+«* Sublingual Formulation
+«+ Fast Disintegrating Sublingual Tablets

For elderly patients or small children who have trouble swallowing, as well as in situations when drinkable liquids are
unavailable, tablets that dissolve quickly in the mouth of the patient are useful. A fast-dissolving tablet is a solid medication
delivery system that dissolves quickly beneath the tongue without the need for water. The medication was absorbed in the
sublingual area after being released, disintegrated, and distributed into the saliva. It is often favored over traditional solid oral
dose forms and provides greater convenience. For several patients, sublingual tablets resulted in a significant improvement over
existing treatment alternatives. According to the European Medicines Agency's Committee on Medicinal Products for Human Use
(CHMP), sublingual pills are very beneficial for kids. Taste, size, and disintegration time all have a significant impact on
economic potential.

++ Bioadhesive Sublingual Films

The newest idea for a sublingual film is based on a combination of bioadhesive polymer and a water-soluble carrier coated in tiny
particles. This can be used to reduce the drug's bioadhesiveness in the oral cavity and achieve a quick disintegration.

+»* Sublingual Spray

This formulation involves dissolving or dispersing the medication in a solvent, then filling the container with a metered valve. A
proper dosage of the drug is then supplied through the valve to the sublingual area upon deposition.

+«+ Lipid Matrix Sublingual Tablets

In contrast to other conventional oral drug delivery methods, lipid matrix sublingual tablets use advancements in sublingual and
liposomal technologies to provide a treatment that offers quicker and more thorough absorption. For many medications taken
orally, this dosing form is rapid, easy, and reliable.

¢ Sublingual Vitamin Tablets

Vitamin B12 (cyanocobalamin) is the sublingual vitamin that all physicians prescribe. Only when taken orally, vitamin B12 is
incredibly beneficial to our body's metabolism.

7

+» Sublingual immunotherapy

This kind of immunotherapy uses sublingual delivery of liquid drops containing allergen extracts. Seasonal allergic conjunctivitis
[SAC] and perennial allergic conjunctivitis [PAC], which are more common in industrial workers, can be effectively treated with
sublingual immunotherapy. Allergen Specific Immunotherapy [SIT], which involves monthly vaccinations for three years and has
adverse effects like anaphylactic reactions, is also beneficial for patients with severe allergic conjunctivitis or asthma.
+» Advantages [1,3]

o Unlike other methods, it achieves a rapid commencement of effect.

o The formulation must be eliminated if the necessary therapy is no longer needed.

o The middle gastrointestinal tract's digestive enzymes surpass the liver and provide protection against acid

attack.
o Improve patient compliance as a result of the injections' related pain being eliminated.
o Simple to deliver to patients—such as pediatric, elderly, and psychiatric patients—who are incapable of

swallowing a tablet.
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o This dosage form's primary benefit is that it shields the medication from deterioration brought on by the GIT's
pH and digestive enzymes.

o Low dosage reduces the chance of adverse effects while providing great efficacy.

o This dosage form's primary benefit is that it shields the medication from destruction brought on by the GIT's pH
and digestive enzymes.

o Drug delivery in patients who are incapable or in a stupid state; this is a better method of administration than
other treatments.

o Rapid and thorough medication absorption is provided by the large contact surface area. Therefore, in cases of
urgency, such as asthma, prompt action is required.

o They also have the benefit of quickly dissolving or disintegrating in the mouth without the need for chewing or
water.

o Fast absorption and elevated blood levels because of the region's high vascularization, which makes it primarily
useful for antianginal medication delivery.

+»* Factors influencing the absorption beneath the tongue :

Drug solubility in lipids

pH and pKa of saliva

length of the oral epithelium
Coefficient of partition

+»+ Techniques for Preparation of Sublingual tablets can be made using the following techniques.

Method of Direct Compression
Molding by compression
Drying by freezing

+» The direct compression technique

This is a straightforward and cost-effective technique that is frequently used to prepare sublingual dosage forms. For medications
that are heat labile, the direct compression method works well. Directly compressible and soluble components, lubricant, a
superdisintegrant (such as Crospovidone, Microcrystalline cellulose, etc.), dry binder, sweeteners, and flavors are all used in this
process [22-24].

+* Molding by compression

The tablets made using this process will dissolve and break up quickly (between 4 and 11 seconds). Tablets with low mechanical
strength are a drawback of this approach; binders are added to the formulation blend to address this issue.

+* Drying by freezing

This process results in tablets with low mechanical strength and is more expensive and time-consuming than direct compression.
The resulting tablets will disintegrate immediately and have a high porosity. Drugs that are sensitive to heat can be used with this
technique.

«* Evaluation Tests
% Hardness test

Hardness testers such as the Monsanto and Electro Lab hardness testers were used to measure the tablets' hardness. Under storage
conditions, the tablets should not break easily.

®

% Time of in-vitro dispersion

50 milliliters of phosphate buffer (pH 6.8) is used for this test. Three tablets are tested from each batch, and the dispersion time is
noted.
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% Wetting time
Place the tablet in the middle of a piece of absorbent paper that has been placed within a petridish. Once the paper has been
thoroughly moistened with refined water, the excess water has been completely removed from the dish. A stopwatch was then
used to record how long it took for the water to permeate the entire tablet from the wet retentive paper.

¢ Friability
To determine the friability, one can use the Roche friabilator. After determining the pills' weight, they were placed in a friabilator
and rotated for at least four minutes. After the test tablets were cleaned and reweighed, the weight of the tablet was determined to
be a measure of friability.
Friability is calculated in percentage using following equation
% Friability =( Loss in weight - Initial weight ) x 100

®

¢ In-vitro disintegration test

Distilled water served as the medium for this test, which can be carried out using a USP disintegration device. It was noted how
long it took for all of the tablets to completely dissolve.

R/

% Test of in-vitro dissolution

Using USP dissolution test apparatus type I, this test can be carried out. 500 ml of distilled water was used as the dissolution
medium, samples were taken at prearranged intervals, and HPLC was wused to analyze the samples.

< Repose angle

In order to create a pile, the powder mixture was gradually passed through a funnel that was mounted at a height of 2 cm above
the plane surface. A circle was drawn around the mound, and the powder's radius was measured.

Then angle of repose calculated from the following formula :

0 = tan-1 (h/r)

where,

0 = angle of repose, h = height of pile, r = average radius of the powder cone.

< Bulk density

A 100 ml graduated cylinder was filled with a powder mixture as part of the procedure. It has been remarked how much space the
sample takes up.

Bulk density was calculated using the following formula, which says that bulk density (g/ml) is equal to the taped density weight
of the sample volume that the sample occupies.

% Tapped density

After pouring the powder mixture, it was tapped for a minute in a tapped density apparatus.
After that, the tapped density and tapped volume were recorded using the following formula:

Tapped density (g/ml) = weight of sample/ Tapped volume.

0,

% Hausner’s ratio

To ascertain the flow property, Hausner's ratio is calculated using the tapped density and bulk density as follows: The Hausner to
taped density/bulk density ratio

@

s Test of weight fluctuation

According to Indian pharmacopoeia, it is carried out. One by one, twenty tablets were weighed, and the average weight was
calculated. The average weight of the tablet was then used to calculate its percentage deviance.

R/

% Thickness

Each tablet's diameter was measured using a Vernier Caliper. Simply inserting the tablet between the verniar caliper's jaws and
sliding the scale arm to push the tablet against the stationary arm allowed for measurement, and the reading that appeared was
recorded.

R/

< Carr’'s Index (Cl)

Calculated by this formula
Cl=(TD-BD) x100/ TD.
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% Test of wetting time

Ten milliliters of distilled water were poured to the tissue paper, which had been folded twice and put in the petri dish above the
tablet. It was measured how long it took to get the tablet totally wet.

Ratio of water absorption

This procedure involved weighing the tablet and placing it in a petri dish with folded tissue paper. Ten milliliters of water were
poured, and the tablet was left completely saturated. Next, the moist tablet is weighed and absorption ratio calculated by
following formula.

Water absorption ratio = ((Wa—Wb)/ Wb) x100

Where, Wa — weight of tablet after absorption & Wh — weight of tablet before absorption.

% Drug content homogeneity

The Indian Pharmacopoeia is followed when using this procedure. In a 100 ml volumetric flask, two pills were crushed and
introduced to 30 ml of 0.1M NaOH. The tablets were then sonicated to dissolve them, diluted with acetonitrile, and filtered. The
filtrate was then diluted with a mixture of three volumes of 0.1M NaOH and seven volumes of acetonitrile. UV spectroscopy was
used to measure absorbance at 284 nm [29].

Studies on in vitro dissolution was investigated. 900 cc of phosphate buffer pH 6.8 was used as the dissolving medium, which
was kept at 37 + 0.5°C, using a USP dissolution apparatus Type-Il (Electrolab Mumbai). To keep the sink condition, 5 ml samples
were taken out every 2 minutes for a total of 10 minutes, and the same volume was then added back in. UV spectroscopy was
used to analyze the samples at a wavelength of 284 nm.

0

% Conclusion

Many drugs have been defined via sublingual medication conveyance, which has the potential benefit of rapid drug release and
quick commencement of action. Sublingual devices were created to help children, elderly, and mental health patients with
dysphagia who struggle to swallow regular tablets. Sublingual absorption is generally faster and more efficient than commonly
used tablets, cases, and other oral measuring formats. As a result, sublingual tablets are a recognized method for drug
administration throughout the body.

®
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