Homicide with Aluminum phosphide; utility of Nano-sensor for detection of phosphine besides routine standard tests
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Abstract 
[bookmark: _GoBack]Aluminum phosphide (ALP) is extremely lethal and ingestion of ALP is usually suicidal in intent, uncommonly accidental and homicidal. Here, we aim to present two cases of homicide with ALP which were detected based on clinical, para clinical and forensic findings as well as a using novel Nano sensor kit. Two cases of 70 and 32 years old women with clinical signs of acute poisoning such as vomiting, diarrhea, low consciousness, low blood pressure, metabolic acidosis, low Hb levels and, severe coagulation disorders were admitted to hospital and in spite of performed treatments, they died after 24 and 48 hours. Cyanosis, brain and lung congestion and edema, congestion of the gastric mucosa, slight sub arachnoid hemorrhage, mild necrosis of the kidney tissue were autopsy and pathologic finding in two cases. Biological samples including visceral organs such as heart, lung, kidney, liver, brain, blood, bile, and gastric contents from victims were referred to forensic pathology and toxicology laboratories. In 70 years old woman’s samples, phosphine was detected in gastric content and food sample using silver nitrate and head space Gas chromatography mass spectroscopy with NPD detector. In organ tissue samples phosphine was not detected by silver nitrate and GC-NPD. About 32 years old woman, also phosphine was detected in gastric contents and food sample with silver nitrate and HS-GC-NPD detector; however, in blood sample, organ tissue samples, phosphine was not detected. Besides routine toxicology methods, Nano sensor kit for detection of phosphine was applied and could detect the phosphine in tissue and food samples of the victims. Novel Nano detector of phosphine detected phosphine in visceral organs, blood and food sample of 32 years old woman and also in food sample of 70 years old woman. The strength point of this novel Nano kit was very fast detection as well as high sensitivity for phosphine. Same as previous trials of this Nano kit, it cloud detect the availability of phosphine in mentioned samples in early seconds of exposure. In this trial study we found the strength and fast response of Nano sensor for detection of phosphine compatible with the results of gold standard method of HS-GC-NPD and silver nitrate method. Finally, based on clinical and Para clinical findings of the victims as well as autopsy, pathologic and forensic toxicology results, the cause of death for these two victims were reported fatal poisoning with ALP.
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