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The Analysis of Continuous Impact Dynamics of Knee and Evaluation and Design of Knee
Orthoses & Prophylactic Knee Brace Regarding to Shock Absorption Capability

ﬁ%ﬁ@ﬁ NSC 90— 2314— B —002— 365
FhiFHAPL: 90 F 08 5] 01 [ 1% 91 7 10 k] 31 |!

- ﬁj‘ IS
F[lzv;ﬁgj]‘egl
ﬁﬁgiiw WA e T
[FJFIJJ s ((/[WFH? EHE[@F“ (= —-
B pUElfe e - R Flgﬁjrliﬁuls_il
[i&iﬁ %pq’ﬁﬂ FIp }J’Fp;l L T =
st - ma%ﬁ%‘ﬁ“ﬁﬂ %%ﬁ
AR AT I JD (S| T*‘%w EH,
: F*EE [ (Knee Orthoses, KO) $l. 4ﬁ
, %ﬁ‘“ UI%':‘?M w'ﬁﬁﬁ%ﬁﬁﬁ‘“ﬁw&ﬁﬁ%
RS 1R Figﬁ‘“% ( Prophylactic Knee
Brace, PKB) de@ﬁ EEIES @ﬁ{ijéﬂﬁﬁ g

HERD S EEEAE S o BETRG ]~ == 7
*&\&*ﬁm =P NIORY %ﬁ@%’*?ﬁﬂﬂ“l

J[lrﬁa‘fﬂ,&[ﬂ E‘H[E"J[HJF'H'@’EW@ o [
B RS P SRR - S fRE
PR o IR - GRS M)
1 o EIFEERR > — A ;;];é%% eszgzgw— =
FSE o I S ] s o TR
@%flﬁw%ﬁWF%’ﬁ N N
Pl 1 % o Y =5 P R E“Eﬁ
(IRICT T e
‘}%ﬁrgﬁ‘“ FIJE}“FFF
Abstract
The knee joint is under all kinds of loading
such as static loading (e.g., standing), and
dynamic loading (e.g., walking and running)
during daly activities. It is wdll
acknowledged that the degenerated knee
disease is the results of stress fracture and
repetitive impact. The knee orthoses (KO)
IS hence designed to provide the stability of
injured knee joint, while the prophylactic
knee brace (PKB) is designed to protect the
athletes from sports injury. Although the
user and application are both different, the
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basic principle of KO and PKB is the same,
i.e., to enhance the support of the knee in the
sagittal and lateral direction. Nevertheless,
the shock absorption capability of devices
was rardly wel  thought-out. The
biomechanical experiment of KO and PKB
includes the static and dynamic test. The
focus of the static study is the stiffness test,
while the dynamic study is the kinetic or
kinematic test. The study of the effect of
shock absorption is also rarely seen in
literature. Therefore we proposed to study the
shock absorption behaviour of knee joint, and
the protection provided by KO and PKB.
With the experience we build, we can design
a better KO and PKB devices in respect to
the function of shock absorption.
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Table 1: The linear regression equations of
maximum value of dependent variables
(InpFaxial, Faxial, Fpost, Flex, FemurSag,
TibiaSag, FemurLat, TibiaLat) with respect
the impact Mass (M, kg), Height (H, mm),
Contact Time (C, ms), and Knee Posture (KP,
KP=1 for 10 degree flexion, KP=2 for full

extension)

InpFaxial(N)= -239 +581M +17.0H -154C +326KP
Faxial(N) = -165 +57.8M +194H -142C +431KP
Fpost(N) = 106 +4.18M +227H -411C +24.1KP
Flex(Nm) = 790 +396M +200H -147C -47.3KP
FemurSag(g) = 142 +0.741M +0.415H -0.636C +1.07 KP
TibiaSag(g)=  -105 +1.80M +0.766H -0.425C -6.32KP
FemurLat(g) = 203 +0.530M +0.241H -0.274C +0.21 KP
Tibial at(g) = 200 +0.861M +0.211H -0.239C -2.80 KP

All equations’ p-values are less than 0.001.
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