
Rom J Leg Med [22] 117-118 [2014]
DOI: 10.4323/rjlm.2014.117
© 2014 Romanian Society of Legal Medicine            

117

Titanium in stomach contents – does it provide useful information for forensic 
diagnosis?
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 _________________________________________________________________________________________
 Abstract: We applied energy-dispersive X-ray fluorescence spectrometry (EDX) in a case of drug overdose. Gas 
chromatography-mass spectrometry and headspace gas chromatography analysis showed that concentrations of levomepromazine, 
promethazine, and ethanol in femoral blood were 3.74 µg/ml, 8.24 µg/ml, and 1.18 mg/ml, respectively. We concluded that the 
cause of death was central nervous system depression resulting from the combined effects of levomepromazine, promethazine, 
and ethanol. Elemental analysis by EDX identified a high peak for titanium in the stomach contents. This titanium seems to be 
derived from pharmaceutical additives in the ingested tablets. Our results indicate that screening of stomach contents by EDX 
provides useful information for forensic diagnosis.
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 Energy-dispersive X-ray fluorescence 
spectroscopy (EDX) offers an easy and 

convenient method to determine the presence of various 
elements without special sample preparation. Application of 
this technique in the field of forensic toxicology for detecting 
various toxic or specific elements such as mercury, bromine, 
sulfur and silicon has thus been reported [1-3]. Diagnosis 
of drug overdose can sometimes be difficult in the absence 
of suggestive information, and rapid screening for drugs or 
chemicals is important in forensic practice [2, 3]. Here we 
report the application of EDX for toxicological screening of 
stomach contents in a case of suspected drug overdose. 

CAse reporT

 A Japanese man in his thirties (height, 173 cm;  

weight, 107 kg) was found dead on a roadside. His car 
was found nearby. Subsequent investigation by the 
authorities revealed that the deceased had been prescribed 
psychotropic drugs, and empty packets of Levotomin® 

(levomepromazine) and other drugs, as well as a bottle of 
vodka, were found in his car. Medico-legal autopsy revealed 
abrasions and contusions to the head, elbows, and knees, 
but these were not considered contributory to the cause of 
death. No findings of natural disease were observed. The 
left and right lungs weighed 552 g and 663 g, respectively, 
and both were moderately congested. The heart weighed 
415 g and contained 450 ml of blood with a small amount of 
coagulum, and the brain weighed 1405 g without any injury. 
The volume of stomach contents was approximately 300 g 
and contained granules. 
 Toxicological analysis was performed using a 
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6890N gas chromatograph combined with a 5973 MS 
mass spectrometer (Agilent Technologies, Santa Clara, 
CA) (GC/MS), and identification and quantification of 
levomepromazine and promethazine were performed 
according to previous reports [4, 5]. Ethanol was quantified 
using head-space gas-chromatography (HS-GC).
 We also applied elemental analysis by EDX to the 
stomach contents of the victim. An EDX instrument (Rayny 
EDX-720; Shimadzu, Kyoto, Japan) was used [3]. Operating 
conditions for EDX were as follows: target, Rh anode; 
operating voltage, 50 kV; X-ray path, vacuum; detector, 
Si (Li); and measurement time, 100 s. We used 100 µl of 
sample, dripped onto ST-30 filter paper with a paraffin circle 

(Shimadzu, Kyoto, Japan). The sample on filter paper was 
then dried at room temperature. Following drying of the 
filter paper, EDX analysis was performed. 

resulTs And disCussion

 Toxicological analysis using GC/MS and HS-
GC showed that concentrations of levomepromazine, 
promethazine, and ethanol in femoral blood were 3.74 µg/
ml, 8.24 µg/ml, and 1.18 mg/ml, respectively. Since the 
concentration of levomepromazine in stomach contents was 
6.8 mg/g, approximately 2.0 g of levomepromazine was left 
in the stomach.
 Both levomepromazine and promethazine are 
prescribed as psychotropic drugs, and overdoses of these 
agents may cause coma and respiratory depression [6]. 
Since blood levels of levomepromazine and promethazine 
over 4.1 µg/ml and 2.4 µg/ml, respectively, are considered 
fatal [7], postmortem blood concentrations of those 
drugs in the present case were within the lethal ranges. 
In addition, ethanol causes dose-dependent depression 
of the central nervous system (CNS) [8]. Based on the 
toxicological findings, we concluded that the cause of death 
was CNS depression resulting from the combined effects of 
levomepromazine, promethazine, and ethanol.
 Figure 1 shows the spectrum of stomach contents 
from the victim and a control sample using EDX. A relatively 
high concentration of titanium was identified in the stomach 
contents of the victim. The results of EDX analysis support 
the evidence of ingestion of titanium-containing products. 
Titanium dioxide has been considered physiologically inert 
[8] and is used as a pharmaceutical additive for coloring or 
shielding [9]. Since levomepromazine tablets (Levotomin®) 
contain titanium dioxides as additive for coloring or shielding 
[10], the relatively high peak of titanium in stomach contents 
provided additional information about the drug ingestion.
 EDX allows rapid, simultaneous multi-element 
analysis without any special sample preparation. This 
technique may offer useful information for forensic 
diagnosis in cases of unnatural death.
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Figure 1. The EDX spectrum of stomach contents from the 
present case (a: titanium is identified) and control stomach 
contents (b).


