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A new low elastic modulus of beta titanium alloy Ti2448 spinal pedicle screw fixation
affects thoracic stability: biomechanical analysis

Huang Xiang-wang, Liu Hong-zhe (Department of Orthopedics, Hunan Provincial People’s Hospital, Changsha
410000, Hunan Province, China)

Abstract

BACKGROUND: A new type of medical titanium alloy Ti2448 (Ti-24Nb-4Zr-7.9Sn) is by far the lowest initial
modulus of titanium alloy, with the initial modulus of about 40 GPa, the average Young’s modulus < 20 GPa, and
tensile strength of about 900 MPa; human tissue biocompatibility and mechanical compatibility are excellent.
OBJECTIVE: To investigate the biomechanical properties of a new low elastic modulus spinal pedicle screw
fixation system and compare it with Ti6Al4V pedicle screw.

METHODS: Totally 60 fresh human cadaveric thoracic vertebrae were randomly selected: on one side, pedicle
new low modulus Ti2448 pedicle screws, as the experimental group; on the other side, pedicle screw Ti6Al4V, as
control group. The maximum bending load and maximum load displacement, maximum torque and maximum axial
pulling force of the two groups were detected.
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RESULTS AND CONCLUSION: There was no significant difference in the maximum bending load, maximum load
displacement, maximum torque and maximum pulling force between the two groups. The results show that the maximum
bending strength, the maximum torque and maximum pullout force in low elastic modulus of Ti2448 pedicle screw
fixation system are consistent with the Ti6Al4V screws, which can meet the needs of internal fixation on spinal

biomechanics strength.
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Figure 1 Pedicle screw for tests
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Figure 2 Three-point
bending test

EAESHRIZETT: 60 MMEAbRA A L A7 UME ) HRBE
HUEFHARSPER A 5 HORET A EME S ARIRET e, 4
S R NBRAT, BE SR HMEIRTL “80% 11— IR ET THIE
NG FIFRHEE PR L, PIALIRET EAREREF 2.
SR SR 0 0 OME SRS, BT =TaIREA AT
BER L RN IE KR INAT i, AL THERS N A,
T TolIHEN ISR I AE A2 B MERR R AT A, i i T 1
RATRINEICEE, MBI, To-TroIBEN RIAERESR
(P R S HERR AN AT i, BERT DT 170 7K A (TSASH)
h10°-15°,  JORF(SSAS) MK T J7 AT .

HE S IRIEETAIER X BEA T 4B AEAT TG 26 U 37 NIRAT
I, A AR S S iE— SR (M KA I, BRET
7 NJE I X I AR BUE ST FT- S ME S AR~ 1AT

1ESIRAZETHI R A S %8 1 7. A bR AT
P FOR ELH R E T HERI R IR, SR A A A e AL
%, P EAESWD-10BAPRHRIGAL b, 4 [ s MR 1 £
JE, AEME S ARIRAT AR SR IR ATLR r oy 1)—25. JaAT
R ORI EAE A%, LG AR IE 1) S S e ()46 0

P.O. Box 10002, Shenyang 110180 www.CRTER.org



HRH, B BRI B £ 758 Ti2448 flE 5 IRUFET P AL 52 Wi SRR HERG A9 10 5 it

@iz oo

N
o
-
o

HE AR BE (mm)
&

45
40
30

€ 18 £ 9

&m E 8

= 14 gé( 7

mX

3= X

m 12 "E 6

£ 10 g€ 5
8 4

TiTo Ts Ta Ts Te T7 T To T1o T11 Ta2
B3 MM SRE LW ELE

Figure 3 Measurement of thoracic pedicle bone structure
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Table 1 Comparison of the mechanical strength of pedicle screws
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