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Cytotoxicity and Genotoxicity of 3D — Printed Porous Tantalum Extract in Vitro
JIANG Bo',ZHANG Ling',ZHANG Pei' ,PENG Lan’,YANG Liu',WANG Yi',ZENG Rongrong’
(1. Chongqing Institute for Food and Drug Control,Chongqing ,China
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401121; 2. Chongqing Medical and Pharmaceutical College ,Chongqing,
China  401331)
Abstract: Objective The 3D —

printed porous tantalum extract was prepared according to GB /T 16886.12 standard. The cytotoxicity of the sample extract was

To investigate the cytotoxicity and genotoxicity of 3D — printed porous tantalum extract. Methods

detected by the MTT assay. The genotoxicity of the sample extract was detected by the in vitro mammalian chromosome aberration
test, bacteria reverse mutation test (Ames test) and mammalian bone marrow micronucleus test in vivo. Results After the sample
extract was treated on mouse fibroblast 1929 cells,the cell survival rate was more than 75% and the cytotoxicity was grade one.
After the sample extract was treated on Chinese hamster lung(CHL) cells,the chromosome aberration rate of cells did not increase
under activated (with S9 reagent,the same below) and non activated conditions. The polar and non - polar sample extract did not
increase the number of revertant colonies of five test strains (TA979,TA98,TA100,TA102,TA1535) under activated and non activated
conditions, and the polar and non - polar sample extract did not raise the rate of micronucleus in bone marrow polychromatic
erythrocytes (PCE) in mice. Conclusion 3D — printed porous tantalum extract has no cytotoxicity and genotoxicity. The relevant
evaluation methods can provide a reference for the biological evaluation of medical additive medical devices.
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Tab.1 Results of the cytotoxicity test (n=6)
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Tab.2 Results of the chromosome aberration test of CHL cells
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Tab.3 Number of revertant colonies of strains in the Ames tests (X +s,n=3)
a5 9 Pk P
TAYTa TA98 TA100 TA102 TA1535 TA97a TA98 TA100 TA102 TA1535
TOABA - IT1.3+70 31332 17.311.9 215.0£9.6 12.0£1.0 160.013.5 37425 180.0£5.3 264.3£11.0 12.7:3.1
+ 1187104 30.7+3.2 182.3£8.0 299.0£12.8 13.3£2.5 176.711.1 35.743.2 189.015.9 M4.0+£11.5 13.7¢1.5
BASBIA - 17272112 31.0£2.0 169.0+10.8 27.7+15.1 14.7£2.5 159.3£10.4 31.0£4.0 175.7¢11.4 29.7+17.5 13.3£2.5
+166.0£4.6 33.3:4.0 174.0£19.3 292.749.7 12.7+3.1 171.3£19.5 37447 171.749.5 285.0£22.3 13.0£2.6
BAAB2A - 16334102 30.7:23 178.0£9.2 265.7£15.0 12.3£1.2 167.3£16.4 30.7+3.5 178.711.7 V17220 12315
+169.7£10.0 32.0:4.6 164.7£7.1 298.3£13.7 13.34.2 179.712.7 31.3+2.5 170.3£14.7 20.7£17.2 13.3£3.2
A4 - 18L0£15.7 37449 168.7:6.8 205.0£12.1 16.3£3.1 164.0£10.1 $B.7+4.9 11.713.2 286.3£22.5 14.7:3.1
+ 1727495 3B.0£1.0 170.7¢11.6 M.0£7.9 13.3£2.9 174.0£10.4 30.7+3.8 182.0£17.1 292.7+£11.5 15,315
B4 - 173116 31.3£2.5 175.015.1 267.0£9.8 14.3£2.5 169.010.0 3.7+3.8 173.710.3 12.0£17.3 15.0£3.0
+169.7£17.6 317449 178.06.0 M3.0£14.5 13.3:1.2 175.0£8.5 32.0:4.4 186.08.5 29.7£17.8 13.7£2.1
MESBIA - 663.3:40.4°  1816.7 1416 892.7+79.0"  1460.0+156.2"
B - 1950.757.7" 12743+ 145.8" 1970.7+133.47  1217.3+77.4°
B - 1039.7+94.7° 1267.5+142"
BESRAA o+ 986.7+70.5°  946.0+111.6°  1168.3£66.7°  845.0+95.8" 850.7£ 24,47 1260.0£180.0"  2302.7+167.8"  748.7+3%6"
BASBRSA 4 629.0117.8" 098 £72.1"

x4 NRBEMLLBER (X 5,0 =20000)

Tab.4 Results of the bone marrow micronucleus test in mice
(X +5,n=20000)

283 wmEH B E (%) PCE / (NCE + PCE)
T AR 14 45 2.25+0.59 0.55 +0.06
B4 39 2.05+0.90 0.53 +0.09
A 41 1.95+0. 69 0.52+0.06
B4 36 1.80+0. 63 0.57+0.07
P S R 2 381 19.05 +2.73" 0.50 +0. 06
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