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Rheology of Mucous layer

Dr.Vivian

Lecture: 2

· Rheology is the science of flow

· Glycoprotein gives the gel structure of mucous at conc. 20 mg/ml

· Gel is dispersion of liquid in solid

Turnover of mucous layer (Desquamation of epithelial layer) by:

1) Friction due to ingested food
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Proteolyticeffect on the stomach (Pepsinolysis)

3) Presence of bacteria and enzymes in GIT

Bioadhesive bonds depend on:

1) Surface of the tissue

2) Interface

3) Bioadhesive layer

In Bioadhesion:
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There mustn’t be space (air) in between
b) There must be affinity between the surface of tissue and bioadhesive material

c) Roughness of surface affects adhesion
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It indicates insignificant roughness and tissue is suitable for all kinds of bioadhesion

If

It indicates significant roughness so tissue is suitable for all kinds of bioadhesion (liquid, semisolid, viscous solution) but not for solid form

d) Viscosity must be relatively low as high viscosity makes spreading difficult
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The net charge on the surface of mucous layer is usually –ve and it’s found that bioadhesives of the same charge (-ve) have better attraction to the surface due to:
a) Ca ions on the surface
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Van der walls force of attraction

c) H-bonding

DLVO theory

Two surfaces although negatively charged, may attract each other by long range force created by atomic and molecular vibrations

At long distance of separation (> 10μ) there is a neutral attraction but at shorter distance the forces of attraction are very strong
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The net result potential energy curve:
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Wetting Theory

It’s a physical theory that explains physical interaction between dosage forms and mucous membrane

It states that:

1) Contact angle should be zero or near to zero

2) Viscosity should be relatively low

3) Entrapped air must be absent

Surface tension: is the force per unit length

And

Work = force X length

So

Specific work of adhesion (WA) is the work per unit length

WA between bioadhesive system and tissue is equal to:

WA = γ t + γ b – γ tb
Where:

WA: specific work of adhesion

γ b: surface tension of the bioadhesive material

γ t: surface tension of tissue

γ tb: surface tension of the interfacial tissue between the bioadhesive material and biological tissue

As γ tb decrease WA increase thus bioadhesion is better

So decreasing γ tb is our target

γ tb depends on the difference between γ b and γ t     ↑difference → ↑ γ tb

g = gastric fluid

b = bioadhesive material

t = gastric tissue
γ (gamma)= control angle

Assume that we want a material to bioadhere to stomach

The stomach itself contains gastric fluid which form a layer on the surface of stomach and we want to replace it with the bioadhesive material

So at equilibrium:
γ tg = γ bt + γ bg COS γ
Consider γ is nearly zero

So → COS γ =1
γ tg = γ bt + γ bg

So for spontaneous wetting:

a) γ tg must be larger than (γ bt + γ bg)

And this is done by:

1) Don’t take the preparation with food so as to keep  γ tg large

2) Add S.A.A to the preparation so as to decrease γ bg and γ bt
b) The spreading coeff. Must be +ve

