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Abstract: Oral transmucosal drug delivery can be defined as the administration of drug through the oral mucosa
to achieve systemic effects. It has the advantages of high bioavailability and rapid drug response. In this review, we
introduce the physiology of oral mucosa, and analyze the factors affecting the pharmacokinetic properties of oral
transmucosal drug delivery in detail, such as physiological barriers, different administration sites, physicochemical
properties of drugs, dosage forms, and formulation strategies. In addition, we describe the methods to evaluate the
pharmacokinetic properties of this delivery systems, including in vitro permeability studies, buccal absorption stud-
ies, in vivo pharmacokinetic studies and physiologically based pharmacokinetics (PBPK) modeling, which pro-
vide methods and reference for the development of oral transmucosal drug delivery systems.
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Table 1 Comparison of properties between buccal and sublingual mucosa

Property Buccal mucosa Sublingual mucosa Reference

Location Inner cheek Under the tongue [8]
Type of epithelium Non-keratinized Non-keratinized [8]
Thickness 500-800 um 100-200 pm [9]
Number of cell layers 40-50 cell layers 8-12 cell layers [5]
Turnover time 5-7 days 20 days [1,5]
Degree of vascularization Moderate vascularization High vascularization [1]
Blood flow rate 2.4 mL-min? 1.0 mL-min*t

Absolute rate of water penetration (579 + 16)x10”7 cm-min‘* (973 £ 16)x107 cm-min* [5]
Absolute rate of ovalbumin penetration (178 + 9)x10~" cm-min™! (426 £ 53)x107 cm-min* [5]
Surface area 50.2 cm? 26.5 cm? [10]
Application advantages Sustained drug delivery and systemic therapy; Rapid drug onset for acute treatment; [5,8]

high tolerance to potential allergens, irreversible  drugs for short delivery period

irritation or damage
Problems

mucosa

Saliva wash-out effect; involuntary swallowing;
lower bioavailability compared with sublingual

requirements
Saliva wash-out effect; involuntary [8]
swallowing; device placement difficulty
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Figure 1

Diagrammatic representation of pathways for drug
delivery through the oral mucosa
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Table 2 Part of commercially available oral transmucosal drug delivery systems

. Commercial Therapeutic N
Generic name o Pharmacokinetic property
name indication

Fentanyl buccal tablets Fentora™ Cancer pain The absolute bioavailability is 65%.
Approximately 50% of the total dose administered is absorbed transmucosally and
the remaining half of de total dose is swallowed.

Fentanyl citrate oral ACTIQ® Cancer pain The absolute bioavailability is 50%.

transmucosal lozenge Approximately 25% of the total dose administered is absorbed transmucosally and
the remaining 75% of the total dose is swallowed.

Fentanyl sublingual tablets ~ ABSTRAL®  Cancer pain The absolute bioavailability is 54%.
Absorption of fentanyl from ABSTRAL sublingual tablets is mainly through the
oral mucosa.

Fentanyl sublingual spray SUBSYS™  Cancer pain The absolute bioavailability is 76%.

In a study, maximum plasma concentration (C,.,) of SUBSYS™ is 34% greater

max.

than that of ACTIQ® and systemic exposure (AUC, ) is 38% greater.

BELBUCA®  Pain
SAPHRIS®

Buprenorphine buccal film
Asenapine sublingual

The absolute bioavailability of BELBUCA ranged from 46% to 65%.
Schizophrenia  The absolute bioavailability is 35%.

tablets The absolute bioavailability is < 2% with an oral tablet formulation.

Selegiline hydrochloride ZELAPAR™  Parkinson's

The absolute bioavailability is unable to get.

orally disintegrating tablets disease Approximately 30% of the total dose administered is absorbed transmucosally.
Zolpidem tartrate oral Zolpimist Insomnia The pharmacokinetic profile of zolpimist is characterized by rapid absorption from
spray the oral mucosa and gastrointestinal tract, and a short t,, in healthy subjects.
Zolpidem tartrate EDLUAR® Insomnia EDLUAR® result in a pharmacokinetic profile characterized by rapid absorption.

sublingual tablets

Buccolam® Acute
seizures

Midazolam oromucosal
solution

The absolute bioavailability of oromucosal midazolam is about 75% in adults. This
is in contrast to the 30%-50% expected after oral dosing.
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Table 3 Comparison of buccal mucosa of different mammals

Buccal membrane thickness/um

Permeability constant for tritiated water/cm-min-

Model Tissue structure (mean + SD) (mean  SD)
Human Non-keratinized 580 + 90 (579 £ 122)x107
Dog Non-keratinized 126 + 20 (1045 £ 37)x107
Hamster Keratinized 1153+ 115 /

Pig Non-keratinized 772 £ 150 (634 + 60)x10”
Rabbit Partially keratinized 600 /

Rat Keratinized / /
Monkey Non-keratinized 271 £50 (1025 + 154)x107
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Pre-warm the EpiOral assay medium (provided)
to 37 °C and pipet the medium into each well of
the sterile 24-well or 6-well plates (provided).

Data analysis
* Determine flux versus time.
* Determine steady state, average flux.

= Calculation of permeability coefficient.

Figure 3 Permeability experiments procedures

Acceptor
compartment
I I l _ PermeaPad"
Barrier
Donor
compartment
[ 4 —

Figure 4 Schematic diagram of Franz diffusion cell and Permea-
Pad® Barrier

Cover

Insert-plate

Bottom plate

Figure 5 Schematic diagram of PermeaPad® Plate
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Similarly move the tissures after
1.5, 2.0 and 2.5 h of total elapsed time

Equilibration of EpiOral tissues.
Place the plates in 37 °C, 5% CO: incubator for | hour.

i

Move the cell culture inserts to the 0.5 h wells
and pipet the donor solution onto the tissue. Donor solution

|

G

Return the plates to the incubator.
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