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🎯 Teaching Goals

By the end of this section, you should be able to:

1. Understand the principles of drug absorption and factors that influence it.
2. Describe common routes of administration and their impact on absorption.
3. Explain the concept of bioavailability and first-pass metabolism.
4. Explore models of oral absorption (e.g., first-order, zero-order, lag time).
5. Understand the relationship between dosing, absorption rate, and plasma 

concentration.
6. Compare single vs. multiple dosing and their effects on drug levels.
7. Apply absorption and dosing concepts to optimize drug therapy.
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ADME
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ADME processes determine 
pharmacokinetics

● Absorption
● Distribution
● Metabolization
● Elimination



Administration Sites

many sites of administration

● a) artery
● b) peripheral vein (iv)
● c) muscle & subcutaneous tissue
● d) lung
● e) gastrointestinal tract (oral)
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Application Forms: Contraceptives
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Application Forms: Contraceptives

Ethinylestradiol: synthetic estrogen used in combination 
contraceptives

Mechanism of Action: inhibits ovulation by suppressing the 
hypothalamic-pituitary-ovarian axis.

Various routes of administration

● Oral: most common route, typically in combination with a 
progestin in oral contraceptive pills.

● Transdermal: patches that release ethinylestradiol and a 
progestin through the skin.

● Vaginal: vaginal rings that release ethinylestradiol and a 
progestin directly into the vaginal tissues and 
bloodstream.

● Injectable: Occasionally used in combination with a 
progestin in long-acting injectable contraceptives
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van den Heuvel MW, van Bragt AJ, Alnabawy AK, Kaptein MC. Comparison of ethinylestradiol 
pharmacokinetics in three hormonal contraceptive formulations: the vaginal ring, the 
transdermal patch and an oral contraceptive. Contraception. 2005 Sep;72(3):168-74. doi: 
10.1016/j.contraception.2005.03.005. PMID: 16102549.



Absorption

Various factors can influence drug absorption, including:

1. Route of Administration: The route of administration significantly 
impacts how a drug is absorbed. For instance, drugs administered 
intravenously bypass the absorption process as they are introduced 
directly into the bloodstream. However, orally administered drugs must 
pass through the stomach and intestines, where they are absorbed into 
the bloodstream. This can be influenced by factors such as pH levels, 
presence of food, and gastrointestinal motility.

2. Drug Formulation: The physical and chemical properties of the drug 
can influence how well it is absorbed. For example, drugs formulated in a 
liquid solution are often absorbed more rapidly than those in a tablet or 
capsule.

3. Physiological Factors: Individual characteristics like age, sex, genetic 
factors, and health status can also influence drug absorption. For 
example, certain conditions like malabsorption syndromes or diseases 
affecting the liver or kidney can alter the absorption of drugs.

4. Drug Interactions: Certain drugs can interact in the body and affect 
absorption. For instance, some medications can increase stomach 
acidity, which can affect the absorption of other drugs.
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Dissolution of Oral Medication

Dissolution: process by which a solid drug disintegrates 
and dissolves in a solvent (like gastrointestinal fluids) to 
form a solution that can be absorbed into the body.

● Dissolution is crucial for drug absorption in solid 
dosage forms.

● The dissolution rate depends on the drug's 
solubility.

● Drug formulation can significantly impact 
dissolution rate.

● The rate of dissolution can influence drug 
bioavailability.

● In vitro dissolution testing is used to estimate 
how a drug will dissolve and be absorbed in the 
body.

● Physiological conditions like pH, motility, and the 
presence of food can affect drug dissolution.

In essence, dissolution is vital in pharmaceutical science 
to ensure the drug dissolves properly for effective 
absorption and therapeutic effect.
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Example: Food Effect Dapagliflozin
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Example: Food Effect Dapagliflozin
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Absorption of Oral Medication in the Intestine
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Site-dependent Absorption

● transporters/processes specific to 
certain intestinal segments

● E.g. ABCB1
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Fig 2, Drozdzik et al. (2014)
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Bioavailability

Bioavailability

Due to losses during absorption, intestinal 
metabolism, efflux and hepatic extraction only 
a fraction of the drug appears in the systemic 
circulation.

Clinical implications

● Delays or loss of drug during 
absorption can introduce a large 
variability in drug response.

● Disease conditions and 
co-medications may profoundly affect 
the absorption of certain drugs.
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󰝊Bioavailability󰝊
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Example: oral semaglutide

● first available oral GLP-1 
agonist

● mimic the action of GLP-1, a 
hormone that enhances 
glucose-dependent insulin 
secretion, inhibits glucagon 
release, and slows gastric 
emptying

A) semaglutide is co-formulated with absorption 
enhancer SNAC

B-C) highly localized release of SNAC which 
neutralizes pH and prevents conversion of 
pesinogen → pepsin

D) SNAC weakens semaglutide self-interactions 

E-F) SNAC inserts in the mucosa membrane
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● Ozempic-Babies (Wegovy)
● possible explanations

○ weight loss and 
normalization of hormonal 
balance

○ altered stomach passage
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Example absorption models

A. first-order absorption with 
different rate of absorption

B. first-order absorption with 
different lag-times

C. Transit chain (n=3, different 
rates)

D. Transit chain (different n)
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Drug formulation
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Lappin & Seymour 2022. Clinical Pharmacokinetics From 
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Variability in Dose & Dissolution
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Angeli DG, Trezza C. Quality and stability of ramipril 
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Multiple Dosing

Multiple dosing in drug therapy refers to the 
practice of administering multiple doses of 
a drug or medication

1. Steady-state Concentration: Over time, multiple doses 
of a drug lead to a steady-state concentration in the 
blood.

2. Dosing Interval: The dosing interval is the time between 
two consecutive doses. 

3. Therapeutic Window: This is the range of drug 
concentrations in the blood that provide effective 
treatment without causing toxicity.

4. Dose and Frequency: The size of the dose and 
frequency of dosing are critical in multiple dosing 
strategies.

5. Accumulation and Elimination: When drugs are 
administered repeatedly, they can accumulate in the 
body, leading to higher concentrations than after the first 
dose.

6. Interindividual Variability: There can be a significant 
difference in how different individuals respond to the 
same drug and dosage due to genetic factors, age, 
gender, organ function, and the presence of other 
diseases or drugs.

7. Compliance: Compliance with the dosing regimen is 
essential for the success of the treatment.
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Optimal Dosing Regime & Therapeutic Window
The therapeutic window is determined by two main factors: the 
minimum effective concentration (MEC) and the maximum 
tolerable concentration (MTC).

● The minimum effective concentration (MEC) is the 
lowest concentration of a drug in the patient's 
bloodstream that still produces the desired therapeutic 
effect. If the concentration falls below this level, the drug 
may not be effective in treating the condition, leading to 
ineffective therapy.

● The maximum tolerable concentration (MTC) is the 
highest concentration of a drug that can be tolerated 
without causing significant toxic effects or side effects. If 
the drug concentration exceeds this level, the risk of 
side effects and toxicity increases.
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Controlled release medication
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󰝊Dosing Variation󰝊
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https://www.icp.org.nz/dosing-variations/dosing-by-injection 
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Compliance
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● after the end of 
first year only 
~50% continue to 
take the 
prescribed 
medication

● anti-hypertensive 
drugs


