Appendix A. Cases Provided to students:
Case 1: Introducing PK-SIMple with Benzylpenicillin (Learning Outcomes 5 and 8)
Sources: https://doi.org/10.1016/j.ejps.2014.04.004 , https://assets.hpra.ie/products/Human/39718/Licence_PA2059-085-002_06102025124547.pdf 
A GP gives an 80kg patient 1200mg of benzylpenicillin sodium as an IV bolus for severe community-acquired pneumonia. Calculate the exposure (AUC) to benzylpenicillin over 4 hours given the following:
· Molecular weight of benzylpenicillin: 334.4 g/mol
· Molecular weight of benzylpenicillin sodium: 356.4 g/mol
· Volume of distribution: 0.35 L/kg
· Half-life: 30 minutes
55% of benzylpenicillin is plasma protein bound.
· Given that the total volume of distribution is known, estimate the fraction unbound in tissue with the slider. Use the default plasma and tissue volumes.
Benzylpenicillin is predominantly eliminated unchanged renally (80%).
· Assuming a GFR of 100 mL/min, calculate the renal clearance before tubular secretion or reabsorption is added.
· Benzylpenicillin shows extensive renal secretion by organic anion transporters (OATs) in the renal tubules. Set the secretion slider to 400 mL/min.
· Change the intrinsic clearance (Clint) value such that approximately 80% is cleared renally. Is the new calculated half-life roughly the same as before?
Probenecid inhibits the OATs responsible for benzylpenicillin secretion. 
· If secretion is reduced by 95%, how does this change the half-life? Does this change the AUC?
Would giving an IV infusion over 2 hours change the AUC?
Case 2: Developing New Antiviral Drugs (Learning Outcomes 3 and 4)
Source: https://doi.org/10.2165/00003088-199936001-00001
A Phase I clinical trial of zanamivir aimed to establish its absolute oral bioavailability (AUCoral/AUCiv). Use the following parameters to calculate the two AUC values (over 24 hours) and thereby its absolute oral bioavailability:
· Dose: 500mg in both cases
· Half Life: 2 hours (Global Parameter option)
· Volume of Distribution: 16 L
· Fraction absorbed: 5%
· Fraction escaping gut wall metabolism: 95%
· Absorption rate constant: 1 hr-1
What is the Tmax and Cmax of the orally administered zanamivir?
Read the clinical trial report for zanamivir. Was the bioavailability from the intranasal and inhalation routes better or worse than the oral bioavailability: https://doi.org/10.2165/00003088-199936001-00001 
Case 3: Formulation, Food Effect, and Enzyme Inhibition (Learning Outcomes 1, 3, 7)
Sources: https://doi.org/10.1039/C6RA28676C , https://assets.hpra.ie/products/Human/34058/LicenseSPC_PPA1596-034-001_23092013095045.pdf 
Celecoxib, an orally administered BCS II drug, has the following pharmacokinetic properties:
· Oral (fasted) bioavailability: 20%
· Volume of Distribution: 400 L
· Absorption rate constant: 0.7 hr-1
· Fraction excreted unchanged in urine: 0%
· Clearance by metabolism:
· CYP2C9: 20 L/h
· CYP2C19: 3 L/hr
· CYP3A4: 3 L/hr
· CYP2C8: 3 L/hr
Simulate 10 doses in the following situations:
· 200mg given once every half life
· 200mg given much more frequently than the half life
· 200mg given much less frequently than the half life
Compare the AUC from a single dose over 72 hours to the following situations:
· The patient is a 2C9 poor metaboliser (reduce the 2C9 clearance to 3 L/hr)
· CYP2C9 is inhibited by fluconazole (reduce the 2C9 clearance to 1 L/hr) 
· What is being missed by the model in the above two cases?
· The drug is given with a high-fat meal. Increases its bioavailability to 40% but reduce its absorption rate constant by half (i.e. delays the absorption).
· A nanoparticle formulation increases the bioavailability to 55% and doubles the absorption rate constant.
· By what mechanisms do the above situations improve bioavailability?
Appendix B. PF3015 Learning Outcomes
1. Explain the impact of physicochemical properties, the dosage form/formulation and route of administration on the clinical drug levels in patients.
2. Understand the molecular basis of drug metabolism.
3. Predict the drug properties which will influence their absorption, distribution and elimination characteristics.
4. Provide experience in calculating the primary pharmacokinetic parameters of a drug following a single oral dose.
5. Predict an optimal dosage regimen on the basis of the primary pharmacokinetic variables and the target therapeutic response.
6. Predict patient-specific dosage regimen adjustments for special patient populations, e.g. percentage renal failure.
7. Discuss the importance of pharmacokinetics of drugs in the context of drug development, bioequivalence, brand-switching and inter-patient variability.
8. Apply pharmacokinetic principles in clinically relevant scenarios.

