77th International Astronautical Congress 2026 Paper ID: 107253

IAF MICROGRAVITY SCIENCES AND PROCESSES SYMPOSIUM (A2)
Microgravity Experiments from Sub-Orbital to Orbital Platforms (3)

Author: Dr. Norah Patten
International Institute for Astronautical Sciences (IIAS), Ireland

Prof. Aaron Persad

International Institute for Astronautical Sciences (IIAS), United States
Dr. Shawna Pandya

International Institute for Astronautical Sciences (IIAS), Canada

Mrs. Kellie Gerardi

International Institute for Astronautical Sciences (IIAS), United States
Mr. Shahrukh Alavi

National Research Council, Canada

FEASIBILITY AND OBSERVATIONS OF CRACKING RAW EGGS IN REDUCED GRAVITY

Abstract

As humans endeavor for deeper and longer duration spaceflight missions, studies have indicated that
space food systems must be improved to reduce reliance on earth-prepared meals, reduce menu fatigue,
and promote crew mental and physical health by having crew actively involved in cooking and customizing
their meals. One staple food item is chicken egg, which is a versatile ingredient used to make meals from
breakfast to desserts. Fundamental to understanding how to cook eggs in space is first investigating
the behavior of eggs when cracked in near weightlessness. We hypothesize that white organic and non-
organic eggs will behave differently when cracked in weightlessness because of their different compositions
in proteins, water, fats, etc. In order to best observe how the eggs behave in space, we developed a
protocol for cracking the eggs uncontained in the cabin of the Falcon-20 reduced gravity aircraft operated
by the National Research Council of Canada as part of a flight campaign coordinated by the International
Institute for Astronautical Sciences in June 2025. The protocol was extensively tested on the ground so
as to develop a means of manually cracking the eggs consistently, while minimizing debris from egg shell
fragments. Rehearsals were also done to get the proper framing and lighting. The resulting video footage
provided fantastic visuals. When cracked, the non-organic egg whites and yolk separated from the shell,
whereas the organic egg remained adhered to their shell when cracked. Our observations are consistent
with other studies that have found organic eggs to have higher content on albumen, vitamins (A, D, E),
and Omega-3 fatty acid, which may have resulted in increased surface tension and thus adhesion to its
shell. These findings are amongst the first and only such studies to be done in near weightlessness. We
plan to expand our experiments in a follow-up June 2026 where we will observe the cracking of duck,
quail, and goose eggs. The visual nature of the experiments has led to social media engagement with the
broader public bringing awareness of human spaceflight missions and space food systems.



