ABSTRACT

Over 17 million people die annually from preventable infectious diseases. While
science has developed amazing, life-saving antibiotics, these medications require
constant refrigeration that is unavailable in underdeveloped countries that lack the
technology to support this “cold chain.” When better antibiotic stabilization techniques
are developed, millions of lives will be saved.

My review of literature identified preliminary research indicating that silk fibroin
from the Bombyx mori silkworm has properties that could stabilize antibiotics from heat.
My study bridged the gap between this preliminary finding and real world conditions that
would occur during antibiotic transport to underdeveloped countries.

When antibiotics are trapped inside silk's 3-sheet structures, the antibiotic
molecules are stabilized and do not degrade. This physical reaction combines with silk's
robust mechanical strength and renders the medication heat stable.

My research tested if silk stabilization properties would protect tetracycline
against UV light, a common climatic condition. The results indicate that while the silk
stabilized antibiotics during heat exposure, UV degraded antibiotic potency. In fact,
greater/longer UV exposure caused decreased potency.

The research findings will enable us to utilize silk fibroin in the field. We are now
one step closer to making the cold chain a method of the past.



