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Treatment method for autoimmune diseases such as diabetes, multiple sclerosis, atherosclerosis, and rheumatoid arthritis 
using skin application of a vitamin D analog where topical treatment leads to systemic immunoregulation.  

Desired partnerships
• License or Co-development

State of Development
• Mouse models of type I diabetes (NOD mouse)
• Multiple sclerosis (EAE mouse model)
• Atherosclerosis (ApoE KO mouse model)
• Rheumatoid arthritis (serum-induced arthritis)

Intellectual Property
• PCT Pending  WO2016149382

LEARN MORE
Lina Axanova

axanova@upenn.edu
215-573-3445

Problem
Immunomodulatory drugs are typically administered systemically and often lead to severe side effects. Moreover, 
intravenous injections of such drugs are burdensome for patients and drive additional cost and risks. Whenever treatment 
involves biological compounds it further increases the cost and requires special storage, shipping, and handling.   

Solution
Many inflammatory diseases are mediated by inappropriately activated T cells. Regulatory T cells (Tregs), on the other hand, 
limit such inappropriate T cell activation, and prevent inflammatory diseases. Dr. Kambayashi has discovered that topical 
administration of a vitamin D3 analog MC903 leads to the release of keratinocyte-derived thymic stromal lymphopoietin 
(TSLP) by skin cells into circulation, which then systemically increases the number of Tregs. He further has shown that 
this Treg expansion leads to attenuation of inflammatory diseases such as type I and type II diabetes, multiple sclerosis, 
atherosclerosis, and rheumatoid arthritis in mouse models. Thus use of transdermal patch delivering MC903 provides a 
promising approach for treatment autoimmune and inflammatory diseases.

Inventor: Taku Kambayashi, M.D, Ph.D.

Topical Treatment for Autoimmune Disorders

Reference Media 
• Leichner et al. J Autoimmun, 2017 May, 79: 39-52. 

Advantages
• Topical treatment producing systemic effect
• MC903 has limited systemic absorption and half-life preventing systemic 

toxicities
• MC903 is used for psoriasis treatment (expired patent, available generics)

Application
• Patch or other method of transdermal delivery

Docket #15-7433

https://www.google.com/patents/WO2016149382A2
http://pathology.med.upenn.edu/department/people/448/taku-kambayashi
https://www.ncbi.nlm.nih.gov/pubmed/28126203


Vitamin D-Mediated Stimulation of Skin for Treatment of Autoimmunity 
 

 -Novel Vitamin D3 analog MC903 leads to a large expansion of peripheral Tregs 

Dr. Taku Kambayashi is an Associate Professor of Pathology and Laboratory Medicine with University of 
Pennsylvania. He has an expertise in regulatory T cells and natural killer cells. Based on prior 
observations that thymic stromal lymphopeitin (TSLP) might have immunomodulatory effects by 
augmenting Tregs in the periphery, Dr. Kambayashi suspected the production of TSLP from 
keratinocytes might represent a mechanism by which the skin can modulate the systemic immune 
responses of Tregs. 
 
He developed a vitamin D3 analog MC903 which is the subject of this patented technology. The data 
demonstrate that topical treatment decreased the incidence of disease in the non-obese diabetic mouse 
model of T1D. This is the first data set to propose the concept that skin-derived TSLP can have systemic 
immunomodulatory effect by expanding Tregs. There is a great potential to leverage the skin to produce 
the intermediary cytokines needed for altering both local and systemic immune responses in lieu of 
traditional oral and IV modes of administration. Psoriasis may be another potential indication to pursue. 
 
Dr. Kambayashi is seeking a CEO to assemble a development strategy and secure funding for the vitamin 
D3 analog patented patch technology. 

https://www.med.upenn.edu/apps/faculty/index.php/g20000320/p6554889

