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Introduction

• Dr. Derendorf received his B.S. (1976) and Ph.D. (1979, summa cum laude) in Pharmacy from the 
University of Münster, Germany. He then joined the University of Florida (UF), first as a Postdoctoral 
Fellow (1981/82) and later (1983) as a faculty member, teaching Biopharmaceutics, Pharmacokinetics 
and Clinical Pharmacokinetics. 

• He expected to stay in Gainesville two years, but he fell in love with UF and met the love of his life, his 
wife, Kerry, ’82. She was pursuing her own Ph.D. in pharmaceutical sciences. They raised two sons, 
Kevin, BSME '08, (Ph.D. from Washington University in St. Louis) and Karsten, MACC '13, who also went 
on to graduate from the University of Florida. Hartmut would proudly refer to them as “a Gator family.”

Meet Dr. Derendorf

• Hartmut was among an elite group of faculty at UF to be awarded the title of Distinguished Professor 
and spent over three decades serving the college, including more than 25 years as chair of the 
Department of Pharmaceutics. 

https://www.youtube.com/watch?v=5L9UobNDwV4


The Scientist

• Over 500 publications, with an h-index (Scopus) of 61, over 900 presentations at meetings throughout the world.
• Editor (or Associate Editor) of the Journal of Clinical Pharmacology, International Journal of Clinical Pharmacology & 

Therapeutics, International Journal of Antimicrobial Agents and Die Pharmazie, and served on the Editorial Board of 
several other Journals.

• Ten textbooks published in English and German. 
• His research interests included the pharmacokinetics and pharmacodynamics of corticosteroids, analgesics and 

antibiotics as well as drug interactions. He is considered one of the fathers of modern pharmacokinetics and 
pharmacometrics. 

• Prof. Derendorf served as President of ACCP (American College of Clinical Pharmacology) in 2006/08 and President 
of ISAP (International Society of Anti-infective Pharmacology) in 2004/06.  

• He was a fellow of ACCP and the American Association of Pharmaceutical Sciences (AAPS) and ACCP and a former 
review panel member of the NASA Human Research Program. He also served as an advisor to FDA and an expert 
consultant to the pharmaceutical industry, and as the PK/PD modeling Chair for ISSX. 

• Hartmut was a pioneer for studying tissue concentrations of antibiotics in humans and animals using microdialysis, 
and held a patent (Issued 2005) for Microdialysis Probes and Methods of Use. 
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Clearance
Quantifies Elimination

CL = Q·E
Q Blood Flow
E Extraction Ratio

CL  is the volume of body fluid cleared per time unit (L/h, mL/min)
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High-extraction drugs

Low-extraction drugs
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Volume of Distribution

• Quantifies DISTRIBUTION

• Relates drug concentration (Cp)
to amount of drug in the body (X)

• Gives information on the amount of
drug distributed into the tissues

Vd = X / Cp
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Bioavailability (F)

F is the fraction of the administered dose
that reaches the systemic circulation

- quantifies ABSORPTION
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Rate and extent to which an active compound is absorbed from a drug 
product and becomes available at the site of action



Bioavailability
First-Pass Effect

High- and low-extraction drugs, oral administration
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Contributions to Pharmacology
Protein Binding

“Free, active concentrations should 
be measured in the test system 

instead of correcting for literature 
protein binding values.”



Protein Binding

• reversible vs. irreversible
• linear vs. nonlinear
• rapid equilibrium

The free (unbound) concentration
of the drug at the receptor site
should be used in PK/PD 
correlations to make predictions 
for pharmacological activity



Contributions to Pharmacology
Tissue Distribution

• Early 1980s: Drug concentrations  in saliva as a proxy of free tissue concentrations and analgesic efficacy 
• Late 80s-90s: Target tissues: joints, brain, and local treatment strategies (pulmonary delivery via inhalation)
• 1990s: Technological breakthrough achieved by adopting microdialysis technique to access unbound 

concentrations in the tissue interstitial space  
• 1990s-2000s: • Application of microdialysis to measure free extracellular concentrations at various target sites in 

combination with a target based pharmacokinetic pharmacodynamic (PK/PD) modeling and 
simulation in various tissues, in animals and humans 

• Microdialysis for large molecules
• Regulatory impact 

“Dr. Derendorf’s work…led to an 
entirely new understanding of 
tissue PK principles,  with major 
impact in clinical pharmacology.”
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The Street Light Effect
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Contributions to Pharmacology
Microdialysis

“Microdialysis has opened the door 
for the experimental measurement 
of extracellular drug concentrations, 
both in humans and in animals.”

Patent for Microdialysis probes and methods of use
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Microdialysis



Contributions to Pharmacology: 
PK/PD modeling for Rational Dose Selection 

“Refinement of dosages and 
dosing schedules will benefit from 

a PK/PD modeling approach”



MIC
The Current Paradigm

MIC is poison for the mind.

H. Mattie (1994), after a long after-dinner discussion
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Cefpodoxime PK
(400 mg oral dose, n = 6)
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Chart1

		0		0		0		0		0

		0.33		0.25		0.33		0.1767976789		0

		0.67		0.75		0.67		0.4844427474		0.2668948113

		1		1.25		1		0.6949468191		0.4731204177

		1.5		1.75		1.5		0.8036394445		0.5305614003

		2		2.25		2		0.8199891936		0.7722447859

		2.5		2.75		2.5		0.8100142978		0.8628117987

		3		3.25		3		1.135927596		0.8091765714

		3.5		3.75		3.5		1.3815782985		0.8011808089

		4		4.25		4		1.4682591099		0.873243954

		5		4.75		5		1.361511584		0.8557890354

		6		5.25		6		1.0510636536		0.9106340361

		7		5.75		7		0.8207693345		0.6584760706

		8		6.25		8		0.6466370719		0.5866093026

				6.75						0.5038095622

				7.25						0.4418217972

				7.75						0.4152884825
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Concentration (mg/L)

0
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0.3089373265

0.7758315865

0.520745958

0.5818736899

1.8395916926

1.1284756667

1.3796937695

2.7274088906

1.6988418189

2.0455566679

3.1727997588

1.9543393926

2.3795998191

3.6355518107

2.2329064132

2.726663858

3.5166443005

2.2228588249

2.6374832254

3.4137012544

2.1182097558

2.5602759408

2.7624107793

2.0083807678

2.0718080844

2.1573206729

1.9306599397

1.6179905047

1.5992518187

1.6076391997

1.199438864

1.2430424012

1.4290684349

0.9322818009

1.3143130562

1.1168969773

0.9757955024



Plasma-AUC-inf

		Cefpodoxime proxitel tablets (400 mg)

		Plasma						Volunteers

		Time (h)		1		2		3		4		5		6		Mean		SD		CV		Min		Max		Median

		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0%		0.00		0.00		0.00

		0.33		0.26		0.00		0.43		0.00		0.00		0.12		0.14		0.18		131%		0.00		0.43		0.06

		0.67		1.00		0.00		0.97		0.00		0.00		0.50		0.41		0.48		118%		0.00		1.00		0.25

		1.00		1.34		0.22		1.61		0.08		0.16		1.25		0.78		0.69		90%		0.08		1.61		0.74

		1.50		1.92		2.81		2.10		0.72		1.05		2.43		1.84		0.80		44%		0.72		2.81		2.01

		2.00		2.51		4.11		2.13		1.75		2.90		2.97		2.73		0.82		30%		1.75		4.11		2.70

		2.50		2.36		3.91		2.52		2.47		4.16		3.61		3.17		0.81		26%		2.36		4.16		3.07

		3.00		2.20		4.50		3.06		2.72		4.26		5.08		3.64		1.14		31%		2.20		5.08		3.66

		3.50		1.96		3.99		2.19		3.15		4.14		5.67		3.52		1.38		39%		1.96		5.67		3.57

		4.00		1.85		3.89		2.05		2.87		4.06		5.76		3.41		1.47		43%		1.85		5.76		3.38

		5.00		1.32		2.89		1.63		2.21		3.52		5.00		2.76		1.36		49%		1.32		5.00		2.55

		6.00		1.12		2.38		1.15		1.79		2.61		3.90		2.16		1.05		49%		1.12		3.90		2.09

		7.00		0.86		1.50		0.82		1.44		1.94		3.03		1.60		0.82		51%		0.82		3.03		1.47

		8.00		0.73		1.13		0.59		1.15		1.45		2.40		1.24		0.65		52%		0.59		2.40		1.14

		ke [h-1]		0.23		0.31		0.32		0.22		0.30		0.25		0.27		0.04		16%		0.22		0.32		0.27

		n		5		5		5		4		4		4

		t1/2 [h]		3.03		2.22		2.18		3.20		2.35		2.82		2.63		0.44		17%		2.18		3.20		2.59

		AUC[mg/ml*h]		14.69		23.63		14.43		18.92		25.08		37.84		22.43		8.74		39%		14.43		37.84		21.28

		AUMC[mg/ml*h2]		81.73		120.99		66.25		127.16		143.43		242.10		130.28		62.02		48%		66.25		242.10		124.07

		MRT [h]		5.56		5.12		4.59		6.72		5.72		6.40		5.68		0.79		14%		4.59		6.72		5.64

		Cmax [mg/ml]		2.51		4.50		3.06		3.15		4.26		5.76		3.87		1.20		31%		2.51		5.76		3.70

		Tmax [h]		2.00		3.00		3.00		3.50		3.00		4.00		3.08		0.66		22%		2.00		4.00		3.00

				AUC and AUMC values: integrated from zero to infinity  (AUC0-inf and AUMC0-inf)





Muscle-original

		Cefpodoxime proxitel tablets (400 mg)

		Muscle dialysate						Volunteers

		Time (h)		1		2		3		4		5		6		Mean		SD		CV		Min		Max		Median

		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0%		0.00		0.00		0.00

		0.25		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0%		0.00		0.00		0.00

		0.75		0.07		0.00		0.14		0.00		0.00		0.00		0.03		0.06		170%		0.00		0.14		0.00

		1.25		0.13		0.06		0.25		0.00		0.00		0.06		0.08		0.09		113%		0.00		0.25		0.06

		1.75		0.15		0.38		0.32		0.05		0.04		0.10		0.17		0.15		84%		0.04		0.38		0.12

		2.25		0.14		0.63		0.40		0.11		0.11		0.12		0.25		0.22		86%		0.11		0.63		0.13

		2.75		0.21		0.74		0.43		0.16		0.12		0.11		0.29		0.25		85%		0.11		0.74		0.18

		3.25		0.19		0.72		0.42		0.22		0.13		0.19		0.31		0.23		72%		0.13		0.72		0.21

		3.75		0.21		0.68		0.41		0.20		0.13		0.21		0.30		0.21		68%		0.13		0.68		0.21

		4.25		0.18		0.65		0.37		0.17		0.13		0.21		0.29		0.20		69%		0.13		0.65		0.20

		4.75		0.15		0.60		0.31		0.19		0.13		0.21		0.26		0.18		67%		0.13		0.60		0.20

		5.25		0.13		0.53		0.27		0.17		0.16		0.20		0.24		0.15		61%		0.13		0.53		0.18

		5.75		0.12		0.43		0.26		0.14		0.12		0.16		0.21		0.12		58%		0.12		0.43		0.15

		6.25		0.09		0.37		0.24		0.15		0.10		0.15		0.18		0.11		58%		0.09		0.37		0.15

		6.75		0.11		0.33		0.21		0.14		0.08		0.14		0.17		0.09		53%		0.08		0.33		0.14

		7.25		0.08		0.29		0.16		0.12		0.07		0.12		0.14		0.08		57%		0.07		0.29		0.12

		7.75		0.08		0.23		0.13		0.10		0.06		0.11		0.12		0.06		48%		0.06		0.23		0.11

		ke [h-1]		0.17		0.31		0.28		0.15		0.32		0.20		0.24		0.08		32%		0.15		0.32		0.24

		n		6		6		6		5		5		5

		t1/2 [h]		4.06		2.23		2.43		4.66		2.14		3.43		3.16		1.05		33%		2.14		4.66		2.93

		AUC[mg/ml*h]		1.00		3.27		2.13		0.93		0.67		1.02		1.50		1.00		67%		0.67		3.27		1.01

		AUMC[mg/ml*h2]		3.93		13.75		8.25		4.32		3.09		4.64		6.33		4.05		64%		3.09		13.75		4.48

		MRT [h]		3.93		4.21		3.88		4.66		4.58		4.57		4.31		0.35		8%		3.88		4.66		4.39

		Cmax [mg/ml]		0.21		0.74		0.43		0.22		0.16		0.21		0.33		0.22		68%		0.16		0.74		0.22

		Tmax [h]		2.75		2.75		2.75		3.25		5.25		4.25		3.50		1.04		30%		2.75		5.25		3.00

		Notations:		0.00		= lower than the limit of quantification





Muscle-AUC-inf

		Cefpodoxime proxitel tablets (400 mg)

		Muscle						Volunteers

		Time (h)		1		2		3		4		5		6		Mean		SD		CV		Min		Max		Median

		Recovery		12.7%		20.2%		27.2%		12.0%		5.9%		6.8%

		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0%		0.00		0.00		0.00

		0.25		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0%		0.00		0.00		0.00

		0.75		0.52		0.00		0.52		0.00		0.00		0.00		0.17		0.27		155%		0.00		0.52		0.00

		1.25		1.04		0.32		0.91		0.00		0.00		0.86		0.52		0.47		91%		0.00		1.04		0.59

		1.75		1.19		1.89		1.18		0.41		0.67		1.43		1.13		0.53		47%		0.41		1.89		1.19

		2.25		1.08		3.09		1.48		0.93		1.84		1.76		1.70		0.77		45%		0.93		3.09		1.62

		2.75		1.65		3.66		1.58		1.29		1.96		1.58		1.95		0.86		44%		1.29		3.66		1.62

		3.25		1.49		3.58		1.55		1.84		2.18		2.76		2.23		0.81		36%		1.49		3.58		2.01

		3.75		1.63		3.37		1.50		1.64		2.16		3.04		2.22		0.80		36%		1.50		3.37		1.90

		4.25		1.43		3.22		1.36		1.38		2.20		3.12		2.12		0.87		41%		1.36		3.22		1.82

		4.75		1.22		2.96		1.13		1.55		2.10		3.08		2.01		0.86		43%		1.13		3.08		1.83

		5.25		0.99		2.60		0.98		1.38		2.70		2.93		1.93		0.91		47%		0.98		2.93		1.99

		5.75		0.97		2.10		0.97		1.12		2.06		2.43		1.61		0.66		41%		0.97		2.43		1.59

		6.25		0.72		1.84		0.89		1.23		1.64		2.25		1.43		0.59		41%		0.72		2.25		1.44

		6.75		0.85		1.62		0.77		1.16		1.37		2.11		1.31		0.50		38%		0.77		2.11		1.27

		7.25		0.66		1.45		0.60		1.03		1.24		1.72		1.12		0.44		40%		0.60		1.72		1.13

		7.75		0.66		1.12		0.49		0.85		1.05		1.67		0.98		0.42		43%		0.49		1.67		0.95

		ke [h-1]		0.17		0.31		0.28		0.15		0.32		0.20		0.24		0.08		32%		0.15		0.32		0.24

		n		6		6		6		5		5		5

		t1/2 [h]		4.06		2.23		2.43		4.66		2.14		3.43		3.16		1.05		33%		2.14		4.66		2.93

		AUC[mg/ml*h]		11.78		19.75		9.56		13.39		14.57		23.25		15.38		5.15		33%		9.56		23.25		13.98

		AUMC[mg/ml*h2]		83.97		107.58		49.87		118.13		87.08		173.69		103.39		41.67		40%		49.87		173.69		97.33

		MRT [h]		7.13		5.45		5.22		8.83		5.98		7.47		6.68		1.38		21%		5.22		8.83		6.55

		Cmax [mg/ml]		1.65		3.66		1.58		1.84		0.85		3.12		2.12		1.05		50%		0.85		3.66		1.75

		Tmax [h]		3.75		4.75		6.25		7.25		5.75		6.25		5.67		1.24		22%		3.75		7.25		6.00

		F		0.80		0.84		0.66		0.71		0.58		0.61		0.70		0.10		15%		0.58		0.84		0.68

		Protein binding		0.20		0.20		0.20		0.20		0.20		0.20

		F'		1.00		1.04		0.83		0.88		0.73		0.77		0.88		0.13		15%		0.73		1.04		0.86

				0.00		= lower than the limit of quantification										AUC and AUMC values: integrated from zero to infinity

				F = AUCtissue,free/AUCplasma,     F' = AUCtissue,free/AUCplasma,free
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		Cefpodoxime proxitel tablets (400 mg)

				Holger		Edgar		Dave		Adam		Toby		Sriks

		Plasma		1		2		3		4		5		6		Mean		SD		Cplasam,free

		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0

		0.33		0.26		0.00		0.43		0.00		0.00		0.12		0.14		0.18		0.1

		0.67		1.00		0.00		0.97		0.00		0.00		0.50		0.41		0.48		0.3

		1		1.34		0.22		1.61		0.08		0.16		1.25		0.78		0.69		0.6

		1.5		1.92		2.81		2.10		0.72		1.05		2.43		1.84		0.80		1.4

		2		2.51		4.11		2.13		1.75		2.90		2.97		2.73		0.82		2.0

		2.5		2.36		3.91		2.52		2.47		4.16		3.61		3.17		0.81		2.4

		3		2.20		4.50		3.06		2.72		4.26		5.08		3.64		1.14		2.7

		3.5		1.96		3.99		2.19		3.15		4.14		5.67		3.52		1.38		2.6

		4		1.85		3.89		2.05		2.87		4.06		5.76		3.41		1.47		2.6

		5		1.32		2.89		1.63		2.21		3.52		5.00		2.76		1.36		2.1

		6		1.12		2.38		1.15		1.79		2.61		3.90		2.16		1.05		1.6

		7		0.86		1.50		0.82		1.44		1.94		3.03		1.60		0.82		1.2

		8		0.73		1.13		0.59		1.15		1.45		2.40		1.24		0.65		0.9
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Plamsa-AUC

		Cefixime tablet (400 mg)								below LOQ

		Plasma																		AUC

		Time		1		2		3		4		5		6		Mean		SD		1		2		3		4		5		6

		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		0.33		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		0.67		0.00		0.00		0.05		0.00		0.00		0.00		0.01		0.02		0.00		0.00		0.01		0.00		0.00		0.00

		1		0.23		0.00		0.66		0.00		0.00		0.00		0.15		0.27		0.04		0.00		0.12		0.00		0.00		0.00

		1.5		1.06		0.00		1.61		0.00		0.46		0.00		0.52		0.68		0.32		0.00		0.57		0.00		0.12		0.00

		2		1.76		0.11		2.82		0.00		0.71		0.00		0.90		1.16		0.70		0.03		1.11		0.00		0.29		0.00

		2.5		2.85		0.68		3.69		0.20		1.60		0.43		1.58		1.42		1.15		0.20		1.63		0.05		0.58		0.11

		3		3.05		0.87		4.12		0.74		2.41		1.35		2.09		1.34		1.48		0.39		1.95		0.24		1.00		0.44

		3.5		2.73		1.65		5.00		1.07		2.46		1.96		2.48		1.37		1.45		0.63		2.28		0.45		1.22		0.83

		4		3.02		3.04		4.74		1.16		3.78		2.02		2.96		1.26		1.44		1.17		2.44		0.56		1.56		0.99

		5		2.30		2.86		4.28		1.57		3.90		2.83		2.96		1.00		2.66		2.95		4.51		1.36		3.84		2.42

		6		1.67		1.93		3.93		1.86		4.38		2.49		2.71		1.16		1.99		2.39		4.10		1.71		4.14		2.66

		7		1.20		2.14		2.78		2.04		2.73		2.56		2.24		0.59		1.43		2.04		3.35		1.95		3.55		2.52

		8		1.14		1.72		2.77		1.97		1.36		1.83		1.80		0.57		1.17		1.93		2.78		2.01		2.04		2.19

																				Cplasma, free

		ke [h-1]		0.2449		0.1423		0.1646		-0.0781		0.3639		0.1276						0.00

		n		4		4		4		4		4		4						0.00

		t1/2 [h]		2.83		4.87		4.21		-8.87		1.90		5.43						0.00

		C0 [mcg/ml]		0.00		0.00		0.00		0.00		0.00		0.00						0.05

		AUC[mcg/ml*min]		13.82		11.73		24.85		8.34		18.35		12.17						0.18

		AUMC[mcg/ml*min2]		143.84		182.27		350.67		168.96		132.80		293.62						0.32

		MRT[min]		10.41		15.54		14.11		20.27		7.24		24.13						0.55

		Vc [ml/g]																		0.73

		Vdss [ml/g]		7.53																0.87

		Vdarea [ml/g]		2.95																1.04

		CL [ml/min/kg]		723.57																1.03

																				0.95

																				0.78

																				0.63
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		Cefixime tablet (400 mg)

		Muscle		1		2		3		4		5		6		Mean		SD

		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		0.25		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		0.75		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		1.25		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		1.75		0.05		0.00		0.07		0.00		0.00		0.00		0.02		0.03

		2.25		0.07		0.00		0.20		0.00		0.00		0.00		0.04		0.08

		2.75		0.12		0.00		0.33		0.00		0.07		0.00		0.09		0.13

		3.25		0.16		0.06		0.36		0.00		0.10		0.05		0.12		0.13

		3.75		0.18		0.10		0.38		0.00		0.17		0.07		0.15		0.13

		4.25		0.15		0.10		0.38		0.00		0.25		0.09		0.16		0.14

		4.75		0.14		0.14		0.40		0.00		0.32		0.12		0.19		0.15

		5.25		0.16		0.12		0.35		0.05		0.29		0.13		0.18		0.11

		5.75		0.12		0.14		0.34		0.08		0.39		0.16		0.21		0.13

		6.25		0.11		0.11		0.41		0.07		0.36		0.18		0.21		0.14

		6.75		0.10		0.10		0.37		0.08		0.35		0.18		0.20		0.13

		7.25		0.11		0.10		0.32		0.09		0.35		0.16		0.19		0.12

		7.75		0.08		0.09		0.30		0.09		0.41		0.16		0.19		0.13

		ke [h-1]		0.1679		0.2151		0.1090		-0.1857		0.3000		0.132

		n		6		6		7		7		7		7

		t1/2 [h]		4.13		3.22		6.36		-3.73		2.31		5.25

		C0 [mcg/ml]		0.0		0.0		0.0		0.0		0.0		0.0

		AUC[mcg/ml*min]		0.00		0.92		4.76		-0.30		2.77		1.80

		AUMC[mcg/ml*min2]		10.20		7.85		56.07		0.14		23.06		21.84

		MRT[min]		0.00		8.55		11.78		-0.48		8.32		12.11

				below LOQ





		Cefixime tablet (400 mg)

		Recovery		24.5%		11.1%		38.1%		16.8%		46.0%		25.2%						AUC

		Muscle		1		2		3		4		5		6		Mean		SD		1		2		3		4		5		6

		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		0.25		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		0.75		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		1.25		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		1.75		0.22		0.00		0.18		0.00		0.00		0.00		0.07		0.10		0.05		0.00		0.05		0.00		0.00		0.00

		2.25		0.27		0.00		0.53		0.00		0.00		0.00		0.13		0.22		0.12		0.00		0.18		0.00		0.00		0.00

		2.75		0.50		0.00		0.88		0.00		0.15		0.00		0.25		0.36		0.19		0.00		0.35		0.00		0.04		0.00

		3.25		0.67		0.57		0.93		0.00		0.22		0.20		0.43		0.35		0.29		0.14		0.45		0.00		0.09		0.05

		3.75		0.74		0.87		1.00		0.00		0.36		0.29		0.54		0.38		0.35		0.36		0.48		0.00		0.15		0.12

		4.25		0.59		0.87		1.00		0.00		0.55		0.35		0.56		0.36		0.33		0.43		0.50		0.00		0.23		0.16

		4.75		0.58		1.26		1.06		0.00		0.69		0.47		0.68		0.44		0.29		0.53		0.51		0.00		0.31		0.20

		5.25		0.66		1.11		0.92		0.31		0.62		0.52		0.69		0.29		0.31		0.59		0.49		0.08		0.33		0.25

		5.75		0.50		1.28		0.90		0.45		0.85		0.63		0.77		0.31		0.29		0.60		0.46		0.19		0.37		0.29

		6.25		0.44		1.00		1.08		0.43		0.78		0.71		0.74		0.27		0.23		0.57		0.50		0.22		0.41		0.33

		6.75		0.42		0.92		0.97		0.46		0.75		0.71		0.71		0.23		0.21		0.48		0.51		0.22		0.38		0.36

		7.25		0.43		0.89		0.84		0.53		0.76		0.64		0.68		0.18		0.21		0.45		0.45		0.25		0.38		0.34

		7.75		0.33		0.79		0.78		0.56		0.88		0.62		0.66		0.20		0.19		0.42		0.41		0.27		0.41		0.32

		ke [h-1]		0.1679		0.1481		0.2246		-0.1857		0.118		0.132

		n		5		4		4				3		3

		t1/2 [h]		4.13		4.68		3.09		-3.73		5.86		5.25

		C0 [mcg/ml]		0.0		0.0		0.0		0.0		0.0		0.0

		AUC[mcg/ml*min]		3.09		4.58		5.34		1.23		3.09		2.42

		AUMC[mcg/ml*min2]		41.60		102.51		68.50		0.85		138.38		86.64

		MRT[min]		13.47		22.39		12.83		0.69		44.83		35.82

		Vc [ml/g]

		Vdss [ml/g]		43.61

		Vdarea [ml/g]		19.28

		CL [ml/min/kg]		3237.69

		F'		0.22		0.39		0.21		0.15		0.17		0.20		0.22

		PB		0.70		0.60		0.70		0.70		0.70		0.70

		F'		0.74		0.98		0.72		0.49		0.56		0.66
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Kill Curves



Time-kill curves

PK/PD Simulations
Unbound Tissue Concentrations

Immediate Release

Modified Release



Contributions to Pharmacology
NASA Human Research Program

“The interest of the scientific and medical 
community in space keeps growing, and the 
technology is there. 
It is time to harness space for identifying new 
drug targets, generate novel formulations, 
and even produce drugs in space.”



The Professor

• Mentored over 70 graduate students and 40 postdoctoral fellows from several 
different countries. 

• Teaching awards: UF Teaching Improvement Award, HHMI Distinguished Mentorship 
Award, UF Research Foundation Professorship, CVS Pharmacy Endowed 
Professorship, International Educator of the Year Award and UF Doctoral 
Advisor/Mentoring Award.  

• UF Alumni Association’s 18th Distinguished Alumni Professor (2015) 

• More than 900 national and international presentations. 

• Established the Global Gators Symposium in 1997. 



The Professor

Global Gators Düsseldorf 2017



The earlier tmax, the faster the absorption

Pitfalls in Drug Development or…
Don’t Judge Too Quickly!



Absorption half-life 4h



Don’t Judge Too Quickly

Link to video: Don’t Judge Too Quickly #1

https://www.youtube.com/watch?v=MmiwbRXIWvs


Wikipedia 2010

Drug-Drug Interactions Due to Protein 
Binding Displacement Are Common

Pitfalls in Drug Development or…
Don’t Judge Too Quickly!



Warfarin-Phenylbutazone
1+1=2 ?

1 Phenylbutazone decreases warfarin plasma protein binding, 
increasing warfarin’s unbound fraction.

1 When co-administered, phenylbutazone causes bleeding in 
otherwise well-controlled patients on warfarin. This is clearly a 
clinically relevant drug interaction.

1+1 The mechanism of the phenylbutazone-warfarin drug 
interaction is displacement of warfarin from plasma proteins, 
leading to increased unbound warfarin concentrations.

Is this true ?
Hint: Warfarin is a low-extraction drug



Warfarin-Phenylbutazone
A change in protein binding for a low-extraction drug changes the
fraction unbound by a change in the total concentration. The 
unbound concentration, and therefore the pharmacological effect, do 
not change significantly.

Hence, displacement from protein binding sites cannot explain this 
interaction.

There is something else going on: Phenylbutazone inhibits warfarin 
metabolism, decreasing intrinsic clearance.

Enzyme inhibition is the mechanism for the clinically observed drug 
interaction between warfarin and phenylbutazone



Don’t Judge Too Quickly

Link to video: Don’t Judge Too Quickly #2

https://www.youtube.com/watch?v=2t4zJH29n40


Right on target  

Link to video: Right on Target

https://www.youtube.com/watch?v=3wAjpMP5eyo


The Human  

• Teacher, Mentor, Colleague, 
Friend 

• Citizen of the world
• Avid traveler 
• Inclusive  and welcoming
• Family Man
• Soccer Fan  
• Music lover
• Car aficionado



Dr. Derendorf’s Pearls of Wisdom,
never expressed in words… all by example!

Courtesy of Sriram Krishnaswami

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj3waetqPrgAhVDnOAKHWaNALYQjRx6BAgBEAU&url=https%3A%2F%2Fwww.cms-connected.com%2FOur-Blog%2FFebruary-2016%2FCustomer-Journey-Mapping&psig=AOvVaw1wmzdFWJoe5EkG98BOLMQ0&ust=1552401457792050


A Pharmacokinetic-Pharmacodynamic First-
and Last-Generation Model to Characterize 
Circadian Variations and Non-linear Binding 
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Hartmut Derendorf, PhD
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1. Be a learner, always…



2. Work hard to create safe spaces for risk taking !



3. Build Networks
Collaborative problem solving is the only way!



4. Take your work seriously ….

But not yourself….



5. Welcome Everyone



6. Care – Be available over the long haul



7. There is 
no problem 
too big !
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