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As humanity progresses toward deep space exploration and the potential settlement of other planets in the Solar System, developing reliable personal protection against space hazards becomes increasingly crucial. Protective clothing materials are essential for shielding both humans and sensitive equipment from harmful radiation and extreme cold during space missions. However, creating realistic testing conditions to assess the protective capabilities of these materials remains challenging due to the wide spectrum of solar radiation, compounded by low temperatures and pressure. There is a significant gap in methods for evaluating the performance of protective materials under conditions that closely simulate those of high-altitude and space flights. To address this gap, we propose using a high-altitude balloon to send a module above Earth's ozone layer, carrying bacterial cultures shielded by test materials. Once there, the cultures will be exposed to hard ultraviolet light, ionizing radiation, and low temperatures. After the module lands, we will evaluate how well the test materials protected the bacteria from radiation and freezing. We have developed a module prototype featuring a lightweight, thermo-insulating container made of polystyrene foam, equipped with a manipulator designed to deploy radiation-transparent containers holding cultures of bacteria or their spores covered by test materials. At a predetermined altitude, the manipulator will extend the holder for exposure and then retract it back into the container. We hypothesize that our module can deliver live bacterial cultures, shielded by the test materials, and expose them to the conditions of a near-space flight. We will test this hypothesis by (1) testing the module prototype for exposing materials at a specified altitude and (2) evaluating the feasibility of an internal heating system to maintain above-freezing temperatures inside the module. The methodologies developed through this project will be crucial in creating a device that effectively evaluates the performance of personal protective gear and apparel against electromagnetic and ionizing radiation, as well as thermal fluctuations, in the extreme conditions of near space. Our approach provides a reliable and cost-effective alternative to material testing in orbital flights. This method could establish a new industry standard for assessing the efficacy of personal protection in high-altitude flights, space travel, and interplanetary exploration.

