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BACKGROUND

The Drug Discovery & Delivery Core (DDDC) at the Creighton Translational Hearing
Center has established a state-of-the-art drug discovery and development pipeline to
support research projects both within and outside the Center. This core comprises four
laboratories: (1) the Drug Design, Synthesis and Validation Laboratory, (ii) the ADMETox
Laboratory, (iil) the Zebrafish Laboratory, and (iv) the Cell Culture and Tissue Laboratory.
With substantial support from Creighton University and neighboring institutes, the DDDC
accomplished the essential equipment setup and an appropriate expertise to lead the
Drug discovery projects.

The DDDC at Creighton employs contemporary, innovative chemical synthesis to modify
chemical structures systematically to design and develop novel pharmacophore(s) ,
optimizing the efficacy and bioavailability of candidate ototherapeutic drugs while
minimizing toxicity. At the DDDC we provide efficient and accurate analytical services,
ensuring confidence in the structural integrity, purity, and stability of molecular syntheses.

Drug Design, Synthesis and Validation Lab
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CEM Liberty 2.0 microwave-assisted Shimadzu Nexera HPLC

automated peptide synthesizer

® CEM Liberty Blue 2.0 peptide synthesizer is equipped with a microwave reactor, 27
amino acid positions, and an integrated reaction vessel camera.
® Shimadzu Nexera HPLC is equipped with a system controller, degassing unit, fraction

LABCONCO freeze dryer
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Additionally, lead compounds can undergo pre-formulation studies for enhanced
characterization, paving the way for further preclinical and clinical testing.

collector, UV-VIS detector, column oven, autosampler, and solvent delivery module. L
® LABCONCO 2.5L Freezone freeze dryer is equipped with eight ports drying manifold. Structure-Activity Relationships (SAR)

Addressing the global challenge of identifying researchers capable of supporting - e ﬁ: N B . L ® Core Med Chem
significant research investments, the DDDC aims to ensure its pipeline of graduate N === ® Optimize the therapeutic potential *
trainees, understands the research challenges in both academia and industry, fostering e . - StopFotetion ana biopkalmdaceltical Rropertics

.. : . . . : ® Optimize liabilities - Potency, solubility, toxicity, etc..
opportunities for academic and industry-academic collaborations. With a proven track
record in advancing drug discovery, synthesis and initiating research projects on time and
within budget, we continue to broaden our expertise and invest in a knowledge-based
drug discovery core at a dedicated academic medical center.

DDDC can develop quick, scalable, safe, and cost-effective processes for
customer compounds.

PREFORMULATION STUDIESP

DDDC offers medicinal chemistry services for the discovery of small molecules.

DESIGN SYNTHETIC ROUTE

Applications of the UPLC methods

Parameter N2

Aqueous saturation solubilityat 37°-C 0.16+0.02 uyg/mL  0.17 £0.03 pg/mL
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fraction collector.
® The Rotary evaporator can be used for evaporation, distillation, and solvent recovery.
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Synthesis route provided by the customer
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DDDC provides an optimized route In terms of time, amount of by-products,
environmental impact, yield, purification, or other parameters.
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« The initial concentration in the donor compartment (N =9) was 69.9 +0.2 uM for N2 and

Auto-Scaled Chromatogram
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analyzer with a mass range up to m/z 2,000, an Electrospray lonization (ESI) ion source, - o B £ — -
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@® Biosafety Cabinets: Four Labconco Axiom type and diode array detector. | -
C1, NUAIRE Laminar Flow — ok

. @ CO, Incubators: Four PHCbi Cell-IQ series
Incubator in the cell culture room, Heracell VIOS 160i
' and Forma Steri-cycle incubators in the tissue culture
room
® Countess 3 FL Automated Cell counter with
Brightfield, DAPI, GFP and RFP filters
® Microscopes: Leica DMi1 inverted phase contrast
@, microscope, Leica S9D stereo microscope

. @ Centrifuges: Sorvall ST8R, Sorvall Legend X1R
refrigerated centrifuges
® Otherequipment: Thermo Scientific Precision
GP15D dry baths, microcentrifuges, refrigerator for
media storage.
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ADMETox Lab
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|dentifying researchers with the necessary abilities to support large research
Investments is a major challenge for academia and industry worldwide. At the
DDDC, we seek to ensure that the pipeline of graduate trainees understand the
research problems in academia and industry. We see opportunities for both
academic and for industry-academic engagement. We have established a track
record of advancing drug discovery/synthesis and launching new research
Initiatives on time and within budget. We continue to expand our skillsets and to
Invest In a knowledge-based drug discovery core within a dedicated academic
medical center.
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The DDDC is supported by NIGMS CoBRE Award P20GM139762.

Reduce overall costs in drug development due to ntensity
reduced attrition
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