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Investigation of the Hounsfield number of drugs in stomach using computed
tomography in vitro

Kouichirou Nishi", Youichi Yanagawa", Tomonori Imamura®, Naoto Matsumoto®, Toshihisa Sakamoto"
YDepartment of Traumatology & Critical Care Medicine, National Defense Medical College (NDMC) Hospital
? Department of Pharmacy, National Defense Medical College (NDMC) Hospital

——Summary- (Jpn J Clin Toxicol 2011 ; 24 : 217-221)

(Background) A high density area (HDA) that may represent ingested drugs was detected in the
stomach of a patient with a drug overdose (OD) by computed tomography (CT). However, there is no
prior evidence that drugs can be visualized as an HDA by abdominal CT.

(Purpose] We investigated whether drugs can be imaged as an HDA by CT.

(Methods) Ten tablets, 5 tablets, 1 tablet and 0.1 tablet of either Solanax® (0.4 mg) or Depas®
(0.5mg) or Tryptanol® (10 mg) or Paxil® (10 mg) or Wintermin® (25 mg) or Phenobal® (30 mg) or
Hiberna® (25 mg) were each added to 10 ml of artificial gastric juice. We then measured the
Hounsfield numbers immediately after mixing, 1 hour later and 7 hours later using CT images.

(Results] All of the drugs precipitated in the artificial gastric juice and these precipitations were
imaged as HDAs over 100 Hounsfield units. Moreover, the drugs maintained high Hounsfield numbers
after 7 hours although there was a trend to decrease sequentially.

(Conclusion) We demonstrated that the precipitated drugs in the artificial gastric juice could be
imaged as HDAs by CT.
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Fig. 1 Method of measurement of Hounsfield number
Hounsfield numbers were measured by horizontal view in
precipitates and supernatants(the range of interest was 25 mm?)
— : supernatant, A : precipitation, ® : ROI

Table 1 Selected drugs, content/weight, ratio of content and picture of drugs

dru content/ content icture
° weight (me) (%) P
Solanax®
(alprazolam) 0.4/130 0.3 m
®

(etizolam)
Tryptanol ®
(amitriptyline hydrochloride) 10/140 7.1 m
Paxil®
(paroxetine hydrochloride hydrate) 107178 5.6 I . I
Wintermin®
(chlorpromazine phenolphthalinate) 25/120 20.8
Phenobal ® —
(phenobarbital) 30/120 25.0 o o
Hiberna®
(promethazine hydrochloride) 25/220 1.4 m
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Fig. 2 CT images of each drug after 7 hours
All of the drugs precipitated even after 7 hours and there was visual contrast between the precipitate and supernatant fluid for all
drug samples except 0. 1 tablet/10 mL samples of Tryptanol ®, Paxil® and Phenobal ®
@10 tablets/ 10mL, @5 tablets/ 10 mL, 3 1 tablet/10 mL, @ 0.1 tablet/ 10 mL

2a : Solanax®, 2b : Depas®,
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Table 2 Amount of each drug and changes in the Hounsfield number over time

precipitate supernatant
drug amount

0hr 1hr 7hrs 0hr 1hr 7hrs
Solanax® 10T 150.1 152.6 147.3 53.1 59.6 71.0
5T 149.3 103.1 126.8 49.7 57.4 52.2
1T 47.7 37.6 35.3
0.1T 48.3 27.0 24.6
Depas® 10T 209.5 202.2 148.4 30.3 40.3 46.8
5T 199.8 142.6 133.1 37.5 443 45.2
1T 41.1 44.9 42.0
01T 43.5 47.2 41.9
Tryptanol ® 10T 950.5 862.0 1143.9 45.9 62.8 60.8
5T 789.2 811.8 639.2 49.8 63.5 55.3
1T 46.2 51.1 49.4
0.1T 42.2 31.6 29.6
Paxil® 10T 966.1 931.1 891.7 35.5 35.7 48.2
5T 915.1 773.9 975.9 41.6 45.1 53.5
1T 43.2 54 59.1
0.1T 41.8 47.1 49.2
Wintermin® 10T 528.0 559.4 355.6 45.1 63.5 74.8
5T 509.1 343.1 226.3 47.8 53.2 56.9
1T 42.0 44.0 40.3
0.1T 41.4 34 32.8
Phenobal ® 10T 188.3 118.7 97.5 39.5 55.9 61.3
5T 129.5 70.1 83.9 39.8 46.1 50.0
1T 39.7 36.2 38.2
01T 33.2 30.8 26.7
Hiberna® 10T 390.1 403.7 287.1 40.1 65.5 83.1
5T 352.8 332.3 213.0 46.8 65.1 65.3
1T 42.4 52.6 48.9
01T 42.5 43.6 37.1

Contorol
magnesium citrate 136.5 119.5 134.3 141.8 143.6 137.6
magnesium citrate+activated charcoal 157.8 140.8 183.0 171.2 186.3 177.8
H,O 20.6 21.6 21.8 27.8 32.5 27.9
artificial gastric juice 31.0 32.3 23.3 35.0 40.4 33.6

T : tablet (s)
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