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Horizon Pharma STEM Challenge 2018-19 

 

About Horizon Pharma 

 

Founded in 2008 as a small biopharmaceutical startup with only a handful of employees, 

Horizon Pharma has evolved into a global biopharmaceutical company with more than $1 billion 

in net sales* and over 1,000 employees in less than a decade. 

 

Horizon Pharma plc is focused on researching, developing and commercializing innovative 

medicines that address unmet treatment needs for rare and rheumatic diseases.  By fostering a 

growing pipeline of medicines in development and exploring all potential uses for currently 

marketed medicines, we strive to make a powerful difference for patients, their caregivers and 

physicians. For us, it’s personal: by living up to our own potential, we are helping others live up 

to theirs. 

 

 

The Horizon Pharma Challenge  

 

Part of Horizon’s mission, is to help patients with rare diseases with “orphan” medicines. 

Though the potential usage of orphan drugs may mean a smaller patient population, the 

development and approval of these drugs can alleviate suffering for people who are afflicted by 

these disorders.  

 

Graves’ Orbitopathy, also known as thyroid eye disease (TED) is a rare autoimmune disease 

that is active for up to three years. During active TED, the insulin-like growth factor 1 receptor 

(IGF-1R) is overexpressed on the key orbital cells, resulting in local inflammation and tissue 

expansion, which can in turn lead to proptosis, or bulging of the eye. This can result in stiffness 

of the muscles, displacement of the eyes so they are no longer in line with each other, and/or 

the eyelids are unable to close.  The inability for people living with active TED to close their 

eyelids can lead to corneal ulcerations and potential blindness, and many also endure 

challenges with double vision, known as diplopia.   

 

Approximately 90 percent of people living with TED have hyperthyroidism or an overactive 
thyroid. Treatment for hyperthyroidism has little effect on TED. An estimated 5 percent of people 
living with TED have euthyroidism or hypothyroidism. As TED is closely associated with 
hyperthyroidism caused by Graves’ disease many patients assume the TED is simply eye 
symptoms and challenges associated with Graves. 
 

TED only has a patient population of approximately 16,000 patients in the U.S., who are 

typically adults 35+. It is also more prevalent in smokers and in females. The current therapy is 

steroids for inflammation and a surgery or surgeries once the disease is no longer active. 

Teprotumamub, Horizon’s investigational medicine,  is administered through an IV, and is 

designed to help attack the disease itself and reduce proptosis, potentially avoiding surgery(ies). 

The IV bag comes with saline, and a syringe prefilled with the powdered medication 
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Predicted Problem Statement  

 

Horizon Pharma is challenging you to understand the patient journey of those living with 

thyroid eye disease - the symptoms, the treatment, and the challenges associated with 

both - to develop an innovation that will improve the patient journey for this disease. The 

solution should be an app or a physical prototype.  

 

Horizon Pharma would like you to select from the following focus areas to inform your 

solution: 

 

 

1. The symptoms of the disease itself. This disease has symptoms that are very physical 

since it shows up in the appearance of the eyes. All patients want to live normal lives, 

and this symptom is an intrusion on that, so think through ways to bring some normalcy 

amid the treatment of the disease. Are there innovations that can improve the quality of 

life from a physical perspective?  

 

2. How treatment occurs. How do the patients get to the point of diagnosis and 

treatment? Is it through an ophthalmologist, a specialist, a regular physician? What are 

some of the challenges associated with going to many doctors to get a diagnosis? What 

innovations could improve this overall experience? How can Horizon Pharma collect this 

data to make improvements?  

 

3. The patient journey itself. What is the overall experience of the patient? Is there a way 

for patients of this disease to connect to each other? From symptoms to diagnosis to 

treatment - what does that look like for those suffering from thyroid eye disease? How 

can Horizon collect data on this to make improvements? How can patients support one 

another? How can this be diagnosed earlier?  

 

Phase I: Research   

● Learn about rare diseases, including thyroid eye disease, and other orphan drugs that 

are used to treat them 

● Gain insight about the needs of patients - the symptoms, the treatment 

● Consider the differing needs of patient populations 

● What are existing methods for delivering the medication? 

 

● What are the FDA regulations in place for how this medication is administered and 

where it can be administered, and why? 

● What limitations exist with Horizon’s saline solution and powdered medication?   
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● Understand the challenges with the symptoms showing up in physical appearance, in 

the medication being delivered via IV, and in this being such a small patient population  

 

Phase II: Development & Engineering   

● Based on your research, develop innovative methods that you believe will improve the 

focus area you’ve selected   

● Consider the constraints of the drug and your ideas. For example, how will your methods 

account for: 

○ Materials  

○ Meeting regulations, (ie.US FDA, regulations in other countries)  

○ A home vs. hospital setting - given the regulations is there flexibility in this 

○ Patient journey  

○ Availability of and access to the drug  

● Pitch your idea! Before moving onto the next phase, get the feedback of your mentors, 

and incorporate changes.  

 

Phase III: Prototype and Iterate   

● Wireframe and design your solution - whether it be an app or prototype.  

● The best ideas aren’t necessarily the first idea. Work with your mentors and teacher to 

iterate on your proposed solution. 

● Workshop your idea with many types of people – try to consider (and if possible, 

interview) different user groups like physicians, patients, and treatment providers. 

● Remember to keep in mind what you learned in your initial research phase, and be sure 

to integrate those findings as you finalized your project.  

 

Phase IV: Present your idea 

 

You will have a designated amount of time to design, program, and/or prototype your idea. 

Make sure you are ready to do this by having your design finalized before moving forward. 

Create a visual, interactive presentation in a way that allows the audience to see what it looks 

like to use your app or solution, and how it is helping your selected focus area. 

 

This phase is important - no matter how innovative your solution, you need to be able to 

communicate it to others, so allow enough time to refine, practice, and become confident in this 

stage.  
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Suggested Resources: 

 

● FDA Regulations: US Food and Drug Administration (FDA) – Developing Products for 

Rare Diseases & Conditions 

● Information about Teprotumumab: 

https://www.horizonpharma.com/medicines/development-programs/teprotumumab/ 

 Graves’ Disease and Thyroid Foundation - https://www.gdatf.org/ 

 https://www.thyroid.org/graves-eye-disease/ 

 https://www.nejm.org/doi/full/10.1056/NEJMoa1614949 

 One patient’s experience: https://www.youtube.com/watch?v=EwxL7FNrobI&t=6s 

 

https://www.fda.gov/ForIndustry/DevelopingProductsforRareDiseasesConditions/ucm2005525.htm
https://www.fda.gov/ForIndustry/DevelopingProductsforRareDiseasesConditions/ucm2005525.htm
https://www.fda.gov/ForIndustry/DevelopingProductsforRareDiseasesConditions/ucm2005525.htm
https://www.horizonpharma.com/medicines/development-programs/teprotumumab/
https://www.gdatf.org/
https://www.thyroid.org/graves-eye-disease/
https://www.nejm.org/doi/full/10.1056/NEJMoa1614949
https://www.youtube.com/watch?v=EwxL7FNrobI&t=6s

