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Grant Application
Today’s Date Name of 501 (c)(3) Organization
07/04/2025 The Trustees of the University of Pennsylvania
Federal Tax-Exempt ID#
23-1352685
Year Established Amount Requested
1740 $ 30,950

Name of Executive Director

Elizabeth Peloso - Office of the Vice Provost For Research Director

Mailing Address
3541 Walnut St Franklin Bldg. 5th Floor

City State ZIP
Philadelphia PA 19104-6205

Email Address Work Phone #
PENNAORS@lists.upenn.edu 215-898-7293

Organization’s Website
https://researchservices.upenn.edu

Copy and paste the link to your organization’s most recent filed IRS Financial Statements (#990):

IRS Financial Statements (#990) link:
https://www.finance.upenn.edu/financial-reports/

Note: all other supporting documents, along with your completed application, email to: office @terfusa.org

Farm/Facility Name
Department of Clinical Studies, New Bolton Center, School of Veterinary Medicine

City State ZIP
Kennett Square PA 19348

Work Telephone Work Fax
610-925-6320
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Email Address Website Address
antes@vet.upenn.edu www.vet.upenn.edu

Mailing Address
382 West Street Road

City State zP
Kennett Square PA 19348

Contact Name and Title
Dr. Claire Underwood, Clinical Assistant Professor, Clinical Studies-New Bolton Center

Work Telephone Email Address
610-925-6138 underwoo@upenn.edu

Provide a response to each question below:

1. Brief mission statement and describe the distinguishing features of your organization that supports the
mission of TERF and the relevance to this proposal.

This project supports TERF’s mission by improving the soundness, safety, and welfare of
Thoroughbreds through objective, non-invasive imaging of their tendons and ligaments. Our
collaborative equine imaging initiative is committed to enhancing the welfare, soundness, and
long-term career prospects of Thoroughbred racehorses with advanced diagnostic tools. We
focus on applvina non-invasive musculoskeletal imaaina—specificallv shear wave elastoaraphv

2. Briefly outline 3-5 goals for the requested funds and how these goals support your mission.

1. Apply SWE and MVFI to clinical tendon injuries to generate a pathology-focused dataset that
documents changes that occur with acute injury and during tendon healing.

2. Gather preliminary data to identify imaging biomarkers of reinjury risk, particularly in
suspensory ligament branches (SLBs) and superficial digital flexor tendons (SDFT).

3. Correlate imaging findings with recovery outcomes with the end goal of creating a predictive
model for soundness and return-to-training readiness.

4. Develop educational reference tools (case studies, decision trees) to improve injury triage in
sales, training, and clinical settings.

3. Provide a detailed description of the proposed project, how it is related to the mission of TERF and how it
will impact the health and welfare of the horse. (Note: research applications should be understandable to a
non-scientific audience and include sufficient detail and rigor for the scientific reviewers).

Tendon and ligament injuries are among the most common causes of lost training time, sale
failures, and early retirement in Thoroughbred racehorses. These injuries often begin subtly,
without overt lameness, and can progress to catastrophic breakdowns if undetected. Our end
mission is to use advanced ultrasound modalities—SWE and MVFI— to detect and
characterize these early-stage injuries. This current study forms a key step in that process-
documenting the SWE and MVI characteristics of acute injury, the healing process and
correlating these with return to work.

Building on foundational work that defined baseline values in sound horses, we now shift focus
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4. Provide a timeline detailing the expected progress of the project and specific milestones.

5. Provide a detailed budget for the projected use of the funds. (Note: no funds will be provided for
administrative overhead or capital spending; TERF reserves the right to modify funding based on
foundation requirements). Attach budget to submitted proposal as needed.

Philips Elastography Software license $9,000
-One-time cost to enable SWE and MVI tools on EPIQ Elite system

Sonographic evaluation of bilateral metacarpal or metatarsal region $13,500
- $150/ scan, 6 scans / horse x 15 horses

Veterinary coordination, sedation & records: Clinical exam, sedation, and tracking for pathology
cases $4,950
- $55/ visit, 6 visits x 15 horses

Educational tool development: Imaging guides, CE materials, conference attendance for
abstract presentation $2,000

Open access manuscript submission fee $1,500

Total requested $30,950
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6. Provide a list of all other sources of funding and the amount(s) received.

Esaote/MyVet — $10,000 (in-kind loan)

Provided temporary access to SWE/MVFI-enabled ultrasound systems during the normative
data collection phase. This support laid the groundwork for imaging protocol development but
is not used in the current project phase.

Access to a newly acquired Philips EPIQ Elite ultrasound system, including staff training and
veterinary oversight, offered through New Bolton Center. This contribution supports project
implementation but is not direct funding.

7. Briefly summarize your charity’s past public education research efforts.
This project team has actively contributed to public education and translational research
focused on equine musculoskeletal health and soundness. The ongoing tendon imaging study
—supported in part by the Firestone/Tamworth/Raker-Tulleners Grant—has already produced
a scientific abstract accepted for presentation at the 2025 ANZCVS Scientific Meeting, with
plans for publication and broader educational outreach. Collaborators have also contributed to
continuing education initiatives, veterinary training, and radiology research with direct
application to clinical equine practice. The team is committed to sharing results through CE
materials and publications aimed at improving early injury detection and long-term welfare of
Thoroughbreds.
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8. If you received funding from TERF previously, describe how these funds were used and outcomes
achieved. Include any relevant publicity your charity received relating to the funding. (l.e.: media coverage,
such as news articles, scientific publications, provide links to copies, as appropriate).

This is our first application for funding from TERF.

While we have not previously received support from TERF, our team has successfully
managed grant funding through the Firestone/Tamworth/Raker-Tulleners Equine Research
Grant and institutional partnerships. These funds have supported the development and
implementation of advanced musculoskeletal imaging protocols in Thoroughbreds, including
shear wave elastography and microvascular flow imaging. We are committed to delivering
measurable outcomes, scientific dissemination, and educational value that align with TERF’s
mission and standards for research impact.

9. List other organizations or major contributors that have provided funding to your organization in the last
calendar/fiscal year. For research grants, provide a list of all current funding relating to your current
proposal.

Firestone/Tamworth/Raker-Tulleners Equine Research Grant

Amount: $13,623

Awarded: January 2025

Purpose: Supports imaging protocol development and Timepoint 1 acquisition using 18F-FDG

PET, shear wave elastography (SWE), and microvascular flow imaging (MVFI) in clinically

sound Thoroughbreds.

Esaote / MyVet Imaging
Contribution: In-kind loan of MyLabX8 ultrasound platform with SWE and MVFI capability
Purpose: Core imaging equipment for both baseline and follow-up tendon assessments.

University of Pennsylvania — New Bolton Center

Contribution: In-kind support including access to Philips EPIQ Elite ultrasound system and
veterinary imaging infrastructure

Purpose: Technical oversight and image acquisition
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10. Name a responsible person with whom TERF may communicate regarding specific questions and who
will be responsible for follow-up information regarding the project.

Dr. Claire Underwood MA VetMB PhD

11. Provide appropriate references to support the proposed research.

References:

1.  Plevin S, McLellan J. The effect of insertional suspensory branch desmitis on racing
performance in juvenileThhoroughbred racehorses. Equine Veterinary Journal
2014;46:451-457.

2. Singer ER, Barnes J, Saxby F, et al. Injuries in the event horse: Training versus
competition. The Veterinary Journal 2008;175:76-81.

3. Mitchell RD, Dasilva DD, Rosenbaum CF, et al. Ultrasound findings in tendons and
ligaments of lame sport horses competing or training in South Florida venues during the winter
seasons of 2007 through 2016. Equine Veterinary Education 2021;33:306-309.

4. Marr CM, McMillan |, Boyd JS, et al. Ultrasonographic and histopathological findings
in equine superficial digital flexor tendon injury. Equine Veterinary Journal 1993;25:23-29.

5. Ehrle A, Lilge S, Clegg PD, et al. Equine flexor tendon imaging part 1: Recent
developments in ultrasonography, with focus on the superficial digital flexor tendon. Vet J
2021;278:105764.

6. Merkel MFR, Hellsten Y, Magnusson SP, et al. Tendon blood flow, angiogenesis, and
tendinopathy pathogenesis. Translational Sports Medicine 2021;4:756-771.

7. Aziz MU, Eisenbrey JR, Deganello A, et al. Microvascular Flow Imaging: A State-of-
the-Art Review of Clinical Use and Promise. Radiology 2022;305:250-264.

8. Lacitignola L, Rossella S, Pasquale L, et al. Power Doppler to investigate superficial
d|g|tal flexor tendlnopathy in the horse. Open Vet J 2020;9:317-321.
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12. List the names and titles of your organization’s executive staff and Board of Director’'s
names and affiliations. (If needed use #14 Additional Items and Notes)

Name
Director Names & Affiliations----> please follow this link for a detailed list of UPenn Trustees: https://upenn.app.box.com/s/mksbtjp9wkkkdwtoyzzoed1bObdyxoj9
City State ZIP
Philadelphia PA 19104-6303
Work Telephone Home Telephone

215-898-7005

Name

City State ZIP
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Work Telephone

Home Telephone

Name

City

State

ZIP

Work Telephone

Home Telephone

Name

City

State

ZIP

Work Telephone

Home Telephone

Name

City

State

ZIP

Work Telephone

Home Telephone

13. List names and, briefly, the duties of volunteers and paid employees in your organization.
Also, provide salaries paid to directors and employees if applicable. (If needed use #14

Additional Items and Notes)

Name Salary
Duties
Name Salary
Duties
Name Salary
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Duties
Name Salary
$
Duties
Name Salary
$
Duties
14. Additional Information and Notes: . . . o
Loﬁlls azzare TI RWE) wﬁl aa as a collaborator on this project he is a Consultant radiologist,
Vice Chairman, Department of Radiology, Lawrence and Memorial Hosital, Yale New
Haven Health, Division Head. General. Contrast Enhanced and Musculoskeletal Imaaina

*Applicants should refer to the instructions for additional information required for grants to
support education or summits/meetings.

Please print completed document, scan it, and email along with supporting documents to:
office@terfusa.org.
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	Todays Date: 07/04/2025
	Name of 501 c3 Organization: The Trustees of the University of Pennsylvania
	Federal TaxExempt ID: 23-1352685
	Year Established: 1740
	Amount Requested: 30,950
	Name of Executive Director: Elizabeth Peloso - Office of the Vice Provost For Research Director
	Mailing Address: 3541 Walnut St Franklin Bldg. 5th Floor
	City: Philadelphia
	State: PA
	ZIP: 19104-6205
	Email Address: PENNAORS@lists.upenn.edu
	Work Phone: 215-898-7293
	Organizations Website: https://researchservices.upenn.edu
	IRS Financial Statements 990 link: https://www.finance.upenn.edu/financial-reports/
	FarmFacility Name: Department of Clinical Studies, New Bolton Center, School of Veterinary Medicine
	City_2: Kennett Square
	State_2: PA
	ZIP_2: 19348
	Work Telephone: 610-925-6320
	Work Fax: 
	Email Address_2: antes@vet.upenn.edu
	Website Address: www.vet.upenn.edu
	Mailing Address_2: 382 West Street Road
	City_3: Kennett Square
	State_3: PA
	ZIP_3: 19348
	Contact Name and Title: Dr. Claire Underwood, Clinical Assistant Professor, Clinical Studies-New Bolton Center 
	Work Telephone_2: 610-925-6138
	Email Address_3: underwoo@upenn.edu
	1 Brief mission statement and describe the distinguishing features of your organization that supports the mission of TERF and the relevance to this proposal:  This project supports TERF’s mission by improving the soundness, safety, and welfare of Thoroughbreds through objective, non-invasive imaging of their tendons and ligaments. Our collaborative equine imaging initiative is committed to enhancing the welfare, soundness, and long-term career prospects of Thoroughbred racehorses with advanced diagnostic tools. We focus on applying non-invasive musculoskeletal imaging—specifically shear wave elastography (SWE) and microvascular imaging (MVI)—to improve the early detection and clinical management of tendon and ligament injuries.
SWE provides both qualitative and quantitative assessment of tissue stiffness, offering an objective tool for identifying abnormal mechanical properties in injured tendons and ligaments. MVI provides high-sensitivity qualitative imaging of microvascular perfusion, enabling clinicians to visualize subtle changes in vascular activity that may signal active injury or incomplete healing.
What sets our work apart is the direct application of these technologies in clinical Thoroughbred populations, building a bridge between research insights and practical care. Having already characterized normal tissue profiles, we now shift focus to pathology, developing tools that can inform real-time decisions in sales, training, and rehabilitation. This mission directly aligns with TERF’s goals to improve equine safety, performance, and post-racing outcomes.

	2 Briefly outline 35 goals for the requested funds and how these goals support your mission: 
1. Apply SWE and MVFI to clinical tendon injuries to generate a pathology-focused dataset that documents changes that occur with acute injury and during tendon healing.

2. Gather preliminary data to identify imaging biomarkers of reinjury risk, particularly in suspensory ligament branches (SLBs) and superficial digital flexor tendons (SDFT).

3. Correlate imaging findings with recovery outcomes with the end goal of creating a predictive model for soundness and return-to-training readiness.

4. Develop educational reference tools (case studies, decision trees) to improve injury triage in sales, training, and clinical settings.

	3 Provide a detailed description of the proposed project how it is related to the mission of TERF and how it will impact the health and welfare of the horse Note research applications should be understandable to a nonscientific audience and include sufficient detail and rigor for the scientific reviewers: Tendon and ligament injuries are among the most common causes of lost training time, sale failures, and early retirement in Thoroughbred racehorses. These injuries often begin subtly, without overt lameness, and can progress to catastrophic breakdowns if undetected. Our end mission is to use advanced ultrasound modalities—SWE and MVFI— to detect and characterize these early-stage injuries. This current study forms a key step in that process- documenting the SWE and MVI characteristics of acute injury, the healing process and correlating these with return to work.
Building on foundational work that defined baseline values in sound horses, we now shift focus to Thoroughbreds with suspected or early tendon pathology. XXX Thoroughbred horses with acute (< 1 month duration) SDFT,  deep digital flexor tendon (DDFT) or SLB injuries in the metacarpal or metatarsal region will be enrolled in the study. B mode, SWE and MVI sonographic images of both the affected and non-affected contralateral limb will be acquired at presentation, 1 month, 3, 6, 9 and 12 month’s post injury. Lameness examinations, rehabilitation protocols, and general physical examination data will also be gathered at each timepoint. Follow-up information will be gathered up to 2 years post -presentation do document return to work and racing performance indices. 
This work will provide information on the B-mode, SWE and MVI findings that occur during acute tendon injury. Preliminary data will be provided for correlation of imaging findings and return to work, acting as a pilot for further studies to investigate sonographic biomarkers for early injury detection, healing and return to work. This will directly inform rehabilitation strategies, sale assessments, and clinical intervention decisions. The ultimate goal is to reduce undiagnosed injuries that compromise horse welfare and performance longevity.
How this supports TERF’s mission: This project improves the welfare and safety of Thoroughbreds by giving veterinarians and horsemen tools to recognize injuries earlier, tailor rehabilitation more precisely, and reduce the risk of silent, career-ending tendon damage. Ultimately, this empowers more sustainable and humane management of the racehorse throughout its career and beyond.


	4 Provide a timeline detailing the expected progress of the project and specific milestones: 09/2025-09/2027: Ethics application, planning and trainer recruitment.  Recruit thoroughbreds with SDFT, DDFT, SLB pathology, based on clinical examination and B mode sonographic imaging. Perform shear wave elastography (SWE), microvascular imaging (MVI) at baseline, 1, 3, 6, 9 and 12 months post injury. Due for the need for enrollment as injuries occur,  9-12 months is a conservative esitmate of the time needed to enroll 15 acute injuries. A 12 month period of imaging is required post enrollment resulting in the 2 year window for this portion of the study.
Year 2-3 09/2027-09/2029: Analyse imaging data, gather performance records 24 months post injury,  prepare continuing education (CE) materials and a manuscript for submission to a peer-reviewed veterinary journal.


	5 Provide a detailed budget for the projected use of the funds Note no funds will be provided for administrative overhead or capital spending TERF reserves the right to modify funding based on foundation requirements Attach budget to submitted proposal as needed: Philips Elastography Software license $9,000
-One-time cost to enable SWE and MVI tools on EPIQ Elite system

Sonographic evaluation of bilateral metacarpal or metatarsal region $13,500
- $150/ scan, 6 scans / horse x 15 horses

Veterinary coordination, sedation & records: Clinical exam, sedation, and tracking for pathology cases $4,950
- $55/ visit, 6 visits x 15 horses

Educational tool development: Imaging guides, CE materials, conference attendance for abstract presentation $2,000

Open access manuscript submission fee $1,500

Total requested $30,950














	6 Provide a list of all other sources of funding and the amounts received: 
Esaote/MyVet – $10,000 (in-kind loan)
Provided temporary access to SWE/MVFI-enabled ultrasound systems during the normative data collection phase. This support laid the groundwork for imaging protocol development but is not used in the current project phase.
Access to a newly acquired Philips EPIQ Elite ultrasound system, including staff training and veterinary oversight, offered through New Bolton Center. This contribution supports project implementation but is not direct funding.




	7 Briefly summarize your charitys past public education research efforts: This project team has actively contributed to public education and translational research focused on equine musculoskeletal health and soundness. The ongoing tendon imaging study—supported in part by the Firestone/Tamworth/Raker-Tulleners Grant—has already produced a scientific abstract accepted for presentation at the 2025 ANZCVS Scientific Meeting, with plans for publication and broader educational outreach. Collaborators have also contributed to continuing education initiatives, veterinary training, and radiology research with direct application to clinical equine practice. The team is committed to sharing results through CE materials and publications aimed at improving early injury detection and long-term welfare of Thoroughbreds.
	8 If you received funding from TERF previously describe how these funds were used and outcomes achieved Include any relevant publicity your charity received relating to the funding Ie media coverage such as news articles scientific publications provide links to copies as appropriate: This is our first application for funding from TERF.

While we have not previously received support from TERF, our team has successfully managed  grant funding through the Firestone/Tamworth/Raker-Tulleners Equine Research Grant and institutional partnerships. These funds have supported the development and implementation of advanced musculoskeletal imaging protocols in Thoroughbreds, including shear wave elastography and microvascular flow imaging. We are committed to delivering measurable outcomes, scientific dissemination, and educational value that align with TERF’s mission and standards for research impact.
	9 List other organizations or major contributors that have provided funding to your organization in the last calendarfiscal year For research grants provide a list of all current funding relating to your current proposal: Firestone/Tamworth/Raker-Tulleners Equine Research Grant
Amount: $13,623
Awarded: January 2025
Purpose: Supports imaging protocol development and Timepoint 1 acquisition using 18F-FDG PET, shear wave elastography (SWE), and microvascular flow imaging (MVFI) in clinically sound Thoroughbreds.

Esaote / MyVet Imaging
Contribution: In-kind loan of MyLabX8 ultrasound platform with SWE and MVFI capability
Purpose: Core imaging equipment for both baseline and follow-up tendon assessments.

University of Pennsylvania – New Bolton Center
Contribution: In-kind support including access to Philips EPIQ Elite ultrasound system and veterinary imaging infrastructure
Purpose: Technical oversight and image acquisition
	10 Name a responsible person with whom TERF may communicate regarding specific questions and who will be responsible for followup information regarding the project: Dr. Claire Underwood MA VetMB PhD
	11 Provide appropriate references to support the proposed research: 
References:
	1.	Plevin S, McLellan J. The effect of insertional suspensory branch desmitis on racing performance in juvenileThhoroughbred racehorses. Equine Veterinary Journal 2014;46:451-457.
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	14 Additional Information and Notes: Louis Mazzarelli, MD will act as a collaborator on this project he is a Consultant radiologist, Vice Chairman, Department of Radiology, Lawrence and Memorial Hosital, Yale New Haven Health,  Division Head, General, Contrast Enhanced and Musculoskeletal Imaging

Consultant Role & Background Statement: Dr. Mazzarelli is an experienced diagnostic radiologist with over 18 years of practice, including leadership roles in molecular imaging and advanced ultrasound. He has pioneered the application of contrast-enhanced ultrasound (CEUS), shear wave elastography (SWE), and microvascular flow imaging (MVFI) in both human and equine settings, with a specific focus on musculoskeletal and soft tissue applications. As a consultant to this project, Dr. Mazzarelli will support protocol development, assist with optimization of SWE/MVI acquisition parameters, and provide technical guidance on image acquisition and interpretation of serial suspensory ligament exams in thoroughbreds. He brings prior experience in collaborative imaging research and translational technology development.


