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Bioprotective effects of novel polyurea materials on lung blast injury after simulated

open-field explosion
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[ Abstract | Objective To detect, verify and screen novel polyurea ( PUR) materials with better
protective efficacy against blast wave by testing their bioprotective effects and peak pressure of shock waves so
as to provide theoretical and material support for preparation of protective equipment against blast wave.
Methods A 7 kg TNT explosive ball in a open field was exploded, and the changes in the peak pressure of
shock waves to a human torso model were observed, which was covered with a series of PUR materials and
located at 3. 8 and 5. 8 m from the explosion center respectively. According to the molecular structure and
compositions ( molecular structure modification, and volume fractions of micron glass particles ), and
combination with ultra high molecular weight polyethylene ( PE, bulletproof material used in active service) or
not, the first part of experiment was divided into PE, PUR1+PE, PUR1G20+PE, PUR1G30+PE, PUR2+
PE, PUR2G20+PE, PUR2G30+PE, and PUR3+PE groups. Each type of material was tested once at 3. 6
and 5. 8 m respectively. Based on the results of above experiment, the selected PUR material with good blast

mitigation was chosen and then used to prepare a goat chest mold to detect its anti-blast effect. Then 24 goats
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were randomly divided into the unprotected, PE, PUR, and PUR+PE groups. They were placed in a open
field at the distance of 3. 6 and 3.8 m from the explosion center (7 kg TNT air explosion). The chest wall

acceleration, vital signs, and severity of lung injury were observed and compared among the groups. Results

At 3.8 and 5. 8 m from the explosion center, the attenuation effects of new PUR groups on shock waves

were increased by 23% ~35% and 25% ~ 50%, respectively, when compared with the PE group. At the
distance of 3.6 and 3.8 m, the chest wall acceleration was preferably lower by 55. 56% and 65.20% in the
PUR + PE group than the unprotected group, respectively. The lung injury was significantly alleviated
compared with the PE group, and the injury was reduced by 2 levels. Conclusion The new PUR material

has ideal protective effects against pulmonary blast injury by attenuating shock waves.
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