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Bioadhesion systems

Dr. Vivian

Lecture 1

· The term Bioadhesion describes a phenomenon in which synthetic macromolecules are able to adhere to a biological tissue.

· Bioadhesion was used in orthopedics and dentistry but now it’s also involved in preparation of pharmaceutical systems specially those of sustained release dosage forms.

· After adhesion release of the drug occurs by controlled rate which may act locally or may be absorbed.

Controlled release system applications:

1) Adhesive system for buccal cavity

2) Adhesive system for nasal cavity

3) Adhesive system for intestine

4) Adhesive system for rectum

5) Adhesive system for urinary bladder

6) Adhesive system for uterus

Mucoadhesion:

Bioadhesion to Mucin epithelial cell layer

Adhesion:

Is defined as the state in which two bodies are held together for extended period of time by interfacial forces which may be chemical or physical forces.

a. Chemical forces:

1) Primary valence forces: ionic forces and covalent bonds (Strong permanent force)

2) Secondary valence forces: H-bonding and Van der walls forces         (Intermediate strength)
(Van der walls < H-bonding)

b. Physical forces:

· Physical forces are due to molecular motion leading to entanglement and interlocking.

· Physical forces may be alone or accompanied with 2ry valence forces.

· Bioadhesion must occur in presence of water.

Physicochemical properties of mucous layer:

· The mucous layer is highly viscous product produced by Goblet cells

· It act as a coat of epithelial cell layer

Composition of mucous layer

Mucous composition mainly depend on its source (gastric mucous, Nasal mucous, ………etc )

· Gastric mucous:

Composed of:

Glycoprotein (main component 0.5-1%)
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H2O (95%)

Electrolytes (1%)

Proteins (0.5-1%)

Lipids

· Nasal mucous:

Electrolytes are more than 2% and glycoprotein is about 3%

Glycoprotein (Mucin):

· It’s responsible for mucous gel form

· It’s viscoelastic and has strong cohesive properties as long as adhesive properties

· It’s firmly bound to epithelial cell layer

· Protein part is attached to carbohydrate part by interchain bond

· Mucous gel is attached by disulphide bond (covalent bond) and Entanglement system (mechanical system) and these junctions are stabilized by 2ry valence forces.

Interchain bond: (covalent or physical + 2ry valence)

It’s formed at the backbone of protein (polypeptides) and cross links.

It may also occur as glycosidic (ether) bond which occur between OH of amino acid and carbohydrate containing OH.

Serine and Threonine are the most amino acids containing OH groups which can form glycosidic bonds.

The most important kind of sugar is Sialic acid which is a complex group of sugar acids that additionally contain substituted NH group

Sialic acid has PKa making it ionized at all physiological PH (2-6)

Note:

PKa = - log Ka

Handerson-Hasselbalch equation:

For weak acids:
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Function of mucous layer:

· In case of Gastric mucous for protection against back diffusion of HCl and pepsin by introducing regular diffusion layer

· 6 molar of urea was found to be unable to disturb lipid present in mucous

· The protection is affected by its thickness (heterogeneous thickness)

· Average mucous thickness is 80 μ

· N-acetyl cysteine is a mucolytic which breaks the disulphide bond so decrease thickness

· Mucous has PH gradient (difference in PH between 2 sides)

· If the PH gradient changes, the protective effect of mucous will decrease
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NaHCO3 increase PH of mucous, so increase PH gradient
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