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Background Need for Research
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Bioavailability (experimental projects)
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Study design — Bullet fragments in game animals
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Study design —

Before Processing
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Data evaluation

Image sequence Object analysis

.

Particle Nb. Images Wolume (mm*3) Surface (mm*2) Nb of obj. voxels Nb of surf. voxels X Y Z * P
1.201-410 0.811 6.219 72 60 1217514 763653 123014 ML @ Number
2 201410 0.259 2,974 23 19 966,565 382,696 163,913

Image Analysis

3 201410 11,089 63,449 985 661 1264,616 703,495 199,478

Data 4 411-619 0.135 1,798 12 12 948,583 418,083 31,583
5 411-619 8.848 46,051 786 470 928.178 508,317 37,328 -

(Excel) 6 411-619 0.844 6,766 75 a7 988.907 391,693 43.44 @ Volume

7 411-619 0.417 3,775 v 33 1107,189 529,622 48,973
8 411-619 2,229 12,647 198 119 1045,523 459742 59,091
9 411-619 2,071 12,705 184 111 1021.,5 454 255 60,125 XYZ-
10 411619 0.822 6,724 73 a1 938.53' 505.89_' 65,096 LN .
11 411-619 0,146 1,978 13 13 1143,385 612,231 63,308 Coordinates
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Data evaluation — Distance of fragments to wound channel
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Results — Number of fragments during meat processing
in processed parts and removed tissues

Processed Part Removed Tissues Roe deer1 Roedeer2 Roedeer3 Roe deer4

Animal Body (A.0) 199 107 43 152
Carcass (B.0) 77 22 20 11
Thoracic Organs (B.1) 74 66 12 69

Abdominal Organs (B.2) 5 9 6 41

Trimmed Carcass (C.0) 8 1 14 2
Trimmings (C.1) 101 27 7 14

Skinned Torso (D.0) 3 0 1 2

Skin, Head and Legs (D.1) 4 0 12 0

Edible Parts (E.0) 3 0 1 2

Non-Edible Tissues (E.1) 0 0 0
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Results — Size of fragments in animal bodies

Fragment volume [mm?]
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Roe deer

Mean volume 3.7145.49 mm3

40% of fragments < 1 mm3

Lower size detection limit
0.01 mm3

Kollander et al. 2017: 40-750 nm
in game meat (sp-ICP-MS)

Q000

Leontowich et al. 2022: <10 um
in gelatin (synchrotron X-ray)
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Results — Spatial distribution of fragments in roe deer bodies
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Results — Spatial distribution of fragments in roe deer bodies

Distribution of fragments in the 4 roe deer differed
significantly

Mean orthogonal distance to wound channel
6.514.6 cm

Individual fragments very distant, up to 22.2 cm

Lowest radius of distribution in the 4 roe deer
17.3 cm

95% of fragment mass in a radius of 15.9 cm
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Result — Mass balance of the bullet
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Summary and outlook

Wide distribution in animal body

Edible parts can contain fragments

Recommendations to minimise the exposure of game
consumers to lead complicated

Other measures required to minimize lead exposure
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