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Centre for Human Drug Research

Full service CRO, established in 1987 as foundation

focus on integrated early phase clin phar programs

healthy volunteers and patients

method development

training site (PhD, clinical pharmacology)

Close collaborations with Universities & Medical Centers

50+ early phase clinical trial projects per year for big pharma & biotech



Modern early phase drug development



Intravenous LPS challenge

Zhang, Medicine 2015



Intravenous LPS challenge
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Intravenous LPS challenge
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FIH study TLR4 mAb

Ex vivo PD



FIH study TLR4 mAb

In vivo PD

Clin Pharmacol Ther. 2017;101(2). doi: 10.1002/cpt.522 

Ex vivo PD



Clinical translation iv LPS - disease



Clinical translation iv LPS - disease

- Redundancy of TLR signaling in RA? (TLR2, 4, 5, 7)
- ‘TLR4 is likely not a relevant target in RA patients with inadequate response to MTX’
- Systemic LPS-driven inflammation vs pathophysiology of RA



Tissue-based inflammation model

J  Path: Clin Res 2016;2:154–165

Intradermal injection of 
UV-killed E. coli



Intradermal LPS challenge

Br J Clin Pharmacol. 2022;88(2):680-690. doi: 10.1111/bcp.14999 



Intradermal LPS challenge

Br J Clin Pharmacol. 2022;88(2):680-690. doi: 10.1111/bcp.14999 



Intradermal LPS challenge

Br J Clin Pharmacol. 2022;88(2):680-690. doi: 10.1111/bcp.14999 



Suction blisters



Intradermal LPS challenge – blister fluid

Br J Clin Pharmacol. 2022;88(2):680-690. doi: 10.1111/bcp.14999 



Intradermal LPS challenge
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LPS response suppression by corticosteroids
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Topical imiquimod challenge

Front. Immunol. 2020. doi.org/10.3389/fimmu.2020.00724



Topical imiquimod challenge

Clin Transl Sci. 2018;11(6):607-615. doi: 10.1111/cts.12563 

Front. Immunol. 2020. doi.org/10.3389/fimmu.2020.00724



Tissue injury models

Exp Dermatol. 2023 Apr 13. doi: 10.1111/exd.14808

Wound healing following skin punch biopsy

UV-B irradiation

2x MED UV-B



Study design, example

IRAK4 inhibitor A vs B vs prednisolone vs placebo Methodology

Whole blood challenge

Topical imiquimod

Intravenous LPS



Study design, example

IRAK4 inhibitor A vs B vs prednisolone vs placebo Methodology

Whole blood challenge

Topical imiquimod

Intravenous LPS

Ten Voorde et al., ISID Tokyo 2023
Manuscript in preparation



Neoantigen challenge (Keyhole Limpet Hemocyanin immunization)

Br J Clin Pharmacol. 2021;87(4):1953-1962. doi: 10.1111/bcp.14588

- Metalloprotein from hemolymph of the giant keyhole limpet (mollusk)

- Immucothel®: KLH subunit, for non-invasive bladder cancer



Neoantigen challenge (Keyhole Limpet Hemocyanin immunization)

Br J Clin Pharmacol. 2021;87(4):1953-1962. doi: 10.1111/bcp.14588

- Metalloprotein from hemolymph of the giant keyhole limpet (mollusk)

- Immucothel®: KLH subunit, for non-invasive bladder cancer



FIH OX40L blocker – POM based on KLH challenge

Clinical Reviews in Allergy & 
Immunology 50, 312–332 (2016)

World Congress of Dermatology 2019, Saghari et al.



FIH OX40L blocker – POM based on KLH challenge



FIH OX40L blocker – POM based on KLH challenge



Teamwork
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