




Company Overview



Two Related Services

Partner with academic and commercial 
vivaria

Measure and minimize environmental 
confounders

Partner with biotechnology/pharmaceutical 
companies, CROs

Evaluate effects of treatments on hearing, 
vestibular function

 



Company History
• Founded by Jeremy Turner, PhD

– 23 year’s experience in auditory research
– Masters degree and PhD with Dr. James Willott (effects of noise exposure and mapping the 

auditory neural circuitry of mice)
– Post-doctoral training with Dr. Donald Caspary (auditory pharmacology) 
– Assistant Professor (Departments of Surgery/Otolaryngology and Pharmacology at the Southern 

Illinois University (SIU) School of Medicine)

• 2013: OtoScience Labs
– Preclinical auditory testing
– Noise and vibration consulting
– Licensed technology for human tinnitus measurements from SIU (created, patented by Dr. 

Turner)

• 2017: Turner Scientific
– Preclinical auditory testing
– Laboratory environmental consulting



Location

Jacksonville, IL

Sinclair Research

Washington Univ.

CovanceSIU School of Med.

Turner Scientific has relationships with multiple regional CROs and academic institutions



Facility



Facility

• Building: 10,000 square feet
• Lab: 5,000 square feet



Executive Team

David Hicks
CEO

Annette Turner
President

Jeremy Turner, PhD
CSO

Brian Chumley
CFO



Scientific Team

Srinivasan Tupal, PhD
Senior Scientist

Jeremy Turner, PhD
CSO

Researchers

Michelle Randle
Research Technician

Lisa Cox
Research Scientist

John Manker
Research Technician

Shari Randall
Research Scientist



Scientific Team

Consultants

Brandon Cox, PhD
Histology

Alec Salt, PhD
Cochlear Drug Del.

Leonard Rybak, MD, 
PhD

Ototoxicity

Jared Hartsock
Cochlear Surgery

Rick Kopke, MD
Ototoxicity



Preclinical Hearing Research



Overview
• Auditory, ototoxicity, vestibular testing for biotechnology and pharmaceutical 

companies
– Scientific approach
– Flexible niche partner

• Partner with general CROs to offer specialty ototoxicity services
– Hearing expertise for communication with sponsors
– Study design
– Data collection and report writing

• Flexible study locations
– Preclinical laboratory, vivarium in Illinois
– Mobile sound booths: testing at client or CRO facilities

• GLP capabilities
– Non-GLP studies conducted at Turner Scientific facility
– GLP studies conducted at partner CROs (Sinclair Research, Covance, Virscio, others)



Lab Capabilities
• Behavioral audiometry
• Electrophysiology
• Histology

– Immunohistochemistry
– Otic histopathology

• Cochlear and related fluid sampling
– Perilymph
– CSF, blood

• Explant studies



Behavioral Audiometry

• Automated reflex-based behavioral 
approach

– Hearing thresholds
– Presbycusis
– Hyperacusis 
– Tinnitus

• High sensitivity and specificity
• Especially useful:

– With subtle drug treatment effects
– When assessing hearing under 

anesthesia (ABR) is not possible or 
might interact with the drug 
treatment 



Gap Detection Tinnitus Testing



Electrophysiology
• ABR

– Measure of synchronized 
electrical responses (response to 
trains of tone pips/clicks)

– Accepted by the FDA, scientific 
field as a standard “hearing” test

– GLP-trained field technicians
– Two mobile ABR systems 

• In-vivo evoked potential surface 
electrode measurements

• In-vivo single and multi-cell 
recording techniques 4 kHz 10 kHz 20 kHz
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administration at 3 doses (from TS validation study, 

May 2020)



Immunohistochemistry

• Hair cell counts
• Ribbon synapse counts
• Spiral ganglion counts 
• Specialty staining, 

imaging
• Otic histopathology 
• Quantitative 

immunohistochemistry



Otic Histopathology
• Microscopic study of multiple otic structures, such as the tympanic 

membrane, middle/inner ear, eustachian tube, and stria vascularis
• Performed by Ken Schafer, DVM, PhD

– Consultant otic pathologist at Greenfield Pathology Services 
(Greenfield, IN)

– Widely respected expert in otic histology

Chinchilla hair cells, stria vascularis – 20x



Cochlear Fluid Sampling

• Mice, rats, guinea pigs
– Performed by Jared Hartsock

• Non-human primates
– Performed by Jeremy Turner



Explant Studies

• Advantages
– Approximates in vivo conditions
– Allows for multiple test conditions to be evaluated efficiently

• Turner Scientific capabilities
– Studies done in-house at TS facility
– Neonatal mice available through TS breeding program



Research Models

• Drug administration pathways
– Oral
– Intraperitoneal
– Subcutaneous
– IV
– Direct ear administration (intratympanic, intracochlear, round window 

membrane, semicircular canal) 
• Noise exposure models

– Anesthetized or unanesthetized
– Blast/impact, sustained noise models
– Noise/chemical combination exposures

• Animals
– Small mammals (mice, rats, guinea pigs, chinchillas)
– Larger mammals (minipigs, non-human primates)



Ototoxicity Testing

• Ototoxicity: predictor of general toxicity (“canary in a coalmine”)
• FDA recommends ABRs, cytocochleograms for any compound that reaches the 

inner ear:
– “If the drug product is expected to reach the middle or inner ear during clinical use or is 

introduced directly to those regions, evaluation of the auditory brainstem response, as well as 
microscopy of relevant otic tissue, including a cytocochleogram, should be included in acute and/or 
repeat-dose studies conducted by intratympanic administration.” (FDA Guidance Statement, 
October 2015, page 6)

• Society of Toxicologic Pathology recommendations (2003): 42 core tissues to be 
tested histopathologically in repeat-dose toxicity and carcinogenicity studies

– Auditory structures are not included in this list
– Guidance document proposal submitted to FDA – “Ototoxicity: Nonclinical 

Evaluation During Drug Development”


