Drug Dissolution
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Solvates: If the drug is able to associate with solvent molecules to produce
crystalline forms known as solvates.

Hydrates: drug associates with water molecules.

- The greater the solvation of the crystal, the lower are the solubility and
dissolution rate in a solvent identical to the solvation molecules.
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Drug Dissolution

- The faster-dissolving anhydrous form of ampicillin was absorbed
to a greater extent from both hard gelatin capsules and an
agueous suspension than was the slower-dissolving trihydrate
form.
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D- Drug stability and hydrolysis in GIT

- Drugs that are susceptible to acidic or enzymatic hydrolysis in the GIT,
suffer from reduced bioavailability.

- How to protect drugs (erythromycin) from degradation in gastric fluid ??

1- Preparing enteric coated tablets containing the free base of erythromycin.
The enteric coating resists gastric fluid but disrupts or dissolves at the less
acid pH range of the small intestine. : -

2- The administration of chemical derivatives of the parent drug. These
prodrugs (erythromycin stearate) exhibit limited solubility in gastric fluid,
but liberate the drug in the small intestine to be absorbed.
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E- Complexation

- Complexation of a drug may occur within the dosage form and/or in the
gastrointestinal fluids, and can be benefecial or deterimental to absorption.

1- Intestinal mucosa (mucin) + Streptomycin = poorly absorbed complex
2- Calcium + Tetracycline = poorly absorbed complex (Food-druginteraction)

3- Carboxyl methylcellulose (CMC) + Amphetamine = poorly absorbed
complex (tablet additive — drug interaction)

4- Lipid soluble drug + water soluble complexing agent = well-absorbed water
soluble complex ( cyclodextrin)



sl e 5SS Sae COMplexation J .complexation Jf iie LS Gaie 4.
= o e COMpIexation Jaas s s0KAY ol gull a8 055 ) (e s Basto
Antestine Ji I cas MUCOSA JL .MUCUS JL 34550 (JSYL 35 50 Liins 3ule

sobaial G JI8 L] (Sae L3LE oo sOKAY (Leeas fOrmulation Jb eay oL sasase
mucin 4 sa intestinal mucosa .examples I ;e sae Laie 4 o 5ull

% daliaiol pias i,y Streptomycin i ..

= calcium ) .l palaisl 4 b o oo COMPlEXation fstae 13 jas I sy
tetracycline Il s culs oy aaly o Wis asa 0l calCIUM 1 tetracycline
1) .o cOMplexation susie jums calCium JG (aia ¢ L alias 7, Lo

uaian Ly tetracycline

Jias sla o LS .@amphetamine 11 .. CMC < carboxymethylcellulose
polymer ;e 5,Le 11 sl s 1all ula o yeaa BT 13) Lalins cdas (olaio¥] (y

o Y Joua Leadii 13) o SIs additive < ysase fOormulation o ta ) cusassi,
s L solubilization «a L sokay .53 <o drug Lrelease I« fsuay oaa
il Ly cOMplexation Jae

aaled cide (e Y 6K (Kang wide (550 (Sae Lial LSa dnfacialyl sa U1 aaly AT
cyclodextrin. Jlysas lipid soluble drugs sa U1 aaly ST o< m,& | sl<
lipid-soluble drugsi ce ssase cyclodextrih water-soluble polymer
a3y L) Solubilization 11 o, a5 Juls L) solubilization Sai < U

o sbe (6S5 (Sae 065 (Sae COMIPIEXALION Ul s abias ey sOKAY. oliaisY]
‘e e cdabe e Buaie (60 el b L2



F- Adsorption

- Certain insoluble susbstances may adsorbed co-administrated drugs leading
to poor absorption.

* Charcoal (antidote in drug intoxication).

* Kaolin (antidiarrhoeal mixtures)

* Talc (in tablets as glidant)
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Ill Formulation Factors Affecting Oral Absorption

- In

The role of the drug formulation in the delivery of drug to the site of
action should not be ignored.

Since a drug must be in solution to be absorbed efficiently from the G-I
tract, you may expect the bioavailability of a drug to decrease in the
order solution > suspension > capsule > tablet > coated tablet.

Solution dosage forms:

most cases absorption from an oral solution is rapid and complete,
compared with administration in any other oral dosage form.
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Ill Formulation Factors Affecting Oral Absorption

- Some drugs which are poorly soluble in water may be:

1- dissolved in mixed water/alcohol or glycerol solvents
(cosolvency),

2- given in the form of a salt (in case of acidic drugs)

3- An oily emulsion or soft gelatin capsules have been used for
some compounds with lower aqueous solubility to produce
improved bioavailability.
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Ill Formulation Factors Affecting Oral Absorption

B. Suspension dosage forms:

- A well formulated suspension is second to a solution in terms of
superior bioavailability.

- A suspension of a finely divided powder will maximize the
potential for rapid dissolution.

- A good correlation can be seen for particle size and absorption
rate.

- The addition of a surface active agent will improve the
absorption of very fine particle size suspensions.



Ill Formulation Factors Affecting Oral Absorption

Absorption of drugs from aqueous suspensions
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Ill Formulation Factors Affecting Oral Absorption

C. Capsule dosage forms: &

- The hard gelatin shell should disrupt rapidly and allow the
contents to be mixed with the G-I tract contents.

- If a drug is hydrophobic a dispersing agent should be added to
the capsule formulation. These diluents will work to disperse the
powder, minimize aggregation and maximize the surface area of

the powder.

- Tightly packed capsules may have reduced dissolution and
bioavailability.



Ill Formulation Factors Affecting Oral Absorption

D. Tablet dosage forms:
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Ill Formulation Factors Affecting Oral Absorption

- The tablet is the most commonly used oral dosage form.

- It is also quite complex in nature. E/ &=

1-Ingredients o o P Ei=ion
T o™

Drug : may be poorly soluble, hydrophobic Disintegration

Lubricant : usually quite hydrophobic

Granulating agent : tends to stick the ingredients together
Filler: may interact with the drug, etc., should be water soluble
Wetting agent: helps the penetration of water into the tablet
Disintegration agent: helps to break the tablet apart
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