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　In　this　study ，　 we 　report 　the　devclopment　of 　a　microcapacitanee 　pressure　sensor 　fbr　measuring 　dynamic

contact 　stress 　of 　th¢ tibio−femoral　jo孟nし　In　 order 　to　 verify 　the　accuracy 　of 　the　sensor ，　dynamic 　 contact

pressure　was 　measured 　fbr　an 　in・vitro 　cowjoint 　with 　intacI　ligarnents　at　the　flexion　angle 　from　O　degree　to　90

degree．
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　The 　sensor 　b　composed 　of 　a　ma 血 d   面 de（oopper ）and 　a　refleCtDr

（c町）p司 購 dby　 a　Silicon　 mbber （elaStjc　 m 蜘 剖 and 　mickness

of200 μ瞬 Sih  測 伽 罵   d舳 磁 舳 al 騨 of 　el翻 e

and 　a　layer　of 【eflectOr　by　an 　e曲 血g     qUa　A 　high−f呻 ency 　SignaL

gen翩 by血 e 　main 　elec ロode 〜iS　I黼 廿瓜）ugh 　the　s皿ioon　rubber　and 　is

rei］ected　byth¢ ref1  cto：

　S血  出α eis　no 　el  頃副 c  t  伽 剛】  賦）r，　the　sensor 　can　be　made

very　th  ．
1V
叱en 　a　load　iS　apPlied　to 吐rc　sens〔｝r，廿1e　Silicon　rubヒm 　is

oDmpressed 　a　small　 amomt δ　which 　is　prop〔｝rtional　to 血e　l（加 匣ng
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Characteisticsofthec2pacitanoepressureserisor

 The high-tfoquency signal is hn  fiom the rnain  electrede to the

reflector arxi fiom the refie[tor to the dw  so that the toml path dilfeierK)e

is multiplied  by 2 6 . The thi{iniess and  pm  ofthe  sensor  were  Sco

miero-rneter and  3 mrn.  respa  ively A  water-resistanoe capsule

ctmslstingofPIFEwastEodmmthemm.  Iheimcof

the develcrped (xpacim  pm  semsor  is given in Figute 2. Atomi of

eiglrtsansotsweteattachedonthemedialtibiasuufaDeasshowninFigure3.

ln thc fignrg tm  nu[riber iepreserrts the ww  posltion. The dynamic

rapms:  oftt}e deveioped senscrr dmtg  O, 1 seDcmd  tinte period when 9oo g

is applied on  the dgvcloperl sensor  is given in Figt]re 4.
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Fig3. Schernaticdiqgrarnofcapitcimcepmmsensor
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   Step-down  tjme  constant

   v=O.1(Sec)

                    C-O,63ss)
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  Step-up  time  constant  :re

i 
r=O,tl(Sec)
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 ln order  to veify  the anacy  of the (teveloped  tiansduDer; [lymarnic

cx)iitact pmm  was  measured  for an  in-vitro cow  knee joint witli intact

ligaments at the fiexion angle  fum  O degree to 90 degree As  the flexion

angle  inmx  antieriorltmsteticr ntovernent is chsuved as  shown in Figtire

5, ln additio4 at the 20 dagrec fiexion stagg  sudden  contact  ww

chango is irmasuted,  mainly  duc to the sivarting of  the rotation as other

previousstu[lyreportecifn
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FigS. Contactprussu[eonthetibio-imraljoint

            4. Cormc]unstom

 im1 et alra, reported  ha  rotation of  hllrrvan jc}int starts fiom 20 dQgree

fivcion angla  Fbllowing our  eeg,eirrvait using  the newly  develeped

rm,  the similar bchavier cm  a  cowjoint  was  ohseryed  cotrrpared  to

hmm  joinL Thng wn  conclude  that cow  joint rnayt,e used  fbr the

tmg  of  the hurman joint funedcm. ln order to suppOrt  thls

hpm  we  will perfom, the afkiiticmal pmts  includitlg ACI.

MCLatttltcrPCLinstabilitymhcm'inthenearimreusingthedevelopal

contactptessulemmtserlsor.

o(O.205XO.3ts)   1Tirne(Sec) 2

Dynarnicresponseofthedevelepedserisor
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