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pH measurement of tissues in living body
— The trial examination of needle type pH microsensor application —
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Summary

Even today, pH measurement of living tissue in a clinical environment has been diffi-
cult. In this study, we succeeded in measuring the pH of living tissue and observing chang-
es over time using an optical fiber coated with a newly developed pH-reactive fluorescent
substance.

A standardized hole was made in the rat tibia, Poly Ether Ether Ketone (PEEK) and

Commercially Pure (CP)-titanium were implanted, and the pH change was measured after
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7 days. As a result, it was confirmed that the pH of the tissue was increased with CP—tita-

nium, in which osseointegration was confirmed, and with PEEK, which imparted surface

wettability. In addition, a decrease in pH over time due to tissue damage was also con-

firmed. From the above, it was confirmed that a needle—type pH microsensor is suitable

for measuring the pH of living tissue over time. With this method, the development of new

implant materials can be expected.
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1 ! The needle-type pH microsensor. Optical fiber coated with fluorescent material including the needle.
arrows; Optical fiber coated with fluorescent material
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2 : Change of pH in sham hole tissue, immediately, 24hours, 7 days after drilling
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3 : Change of pH of tissue around PEEK, immediately, 24hours, 7 days after drilling
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4 : Change of pH of tissue around PEEK-S, immediately, 24hours, 7 days after drilling
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5 : Change of pH of tissue around CP-Ti, immediately, 24hours, 7 days after drilling

#®), [THR] CZhFho®EWr L v IIVT ~
WX BB T T, Mo ERL, SN0
AMEZBXIHNT, pHYA 72ty —D%
Ui 2 ALK 1 mm A L C pH O E %17 >
720 pH P IZ30R IIAT Y, FHAME O %€ % 52
L7z pHlER, SILIBICHAMBIZ R L7,

& ES

sham hole #ti%, ZfLIEH% T pH7.36% 7~ L 720
245 % TlE pH7.37TlZIZE D ST, 7THHET
X pH7.3THF KT L (K2),

PEEK #fi AT TlE, i ABEF D pH7.367% 524
W2 121X pH7.778 ERAZR L72A%, € DR%RAK
T Z7R2LCT7 HETIX pH7.38%Z R L7z (X



B

3)o

PEEK-S #Ti&, ¥ ABEHKD pH7.362 5 241K
M2 pH7.81E LR L, Z0% b W% MR L
7H®HTH pH7.65% R L7z (K4),

CP-Ti At Tld, M AWM O pH7.367 5 241K [
FBIZIX pH7. 23 KMl & 72 578, Z D ER 2z
UC7H#HETIE pH752 R L7 (KW5),

£ =

< AR INEIS O pH I E O 3% >

W, RO pH OKRFEA 4+ VIRERR off
&, MEERY IV ERILL 72O EETH -
T, RHEE L A M) CTRFTOMUNE pH @
WE TS SN do 72,
FEHMTEZNLFTT) T VBT TH S
KEET 785 4 F ORI 2 L, RPTTo
pHIREF WO CTEETH 2, BHNA v T T~
MIBWTH, vkt A 77— aril
DRNFIRARL D pH (&, BRI 22 5l o i 7512
HAELTWED00, ZOREEES TIER V.
AR, pH BUSTE O SOGYH O SO EE %
% Z LT, K7 pH ME KA S iz,
A7 MEAROBUNES pHZY) TV 5 A A
THETAHIEIZEY, FillA T 7Y MR
DFIFER, HIRICBT 2 BURO K 2 1042 H30] g
Ehbh e, TOARMIEIREV,
<Z—FVHM pH <A 70t v —D#E/EMEICD
WT>
WRICHW=—=F VB pH YA 7 0 A— % —
(K1), wmAPEENImm TH Y, EE
0.8mm D FZELL LLIEM v 7T ¥ MEREPHA~
DMFEANFAIES TH Y, HIMEL & o7,
%72, pH HIZ15~308FEEE TR LRI
5 B 13D T T - 72,

<HAMER] pH OZALIZOWT>

— iz, HERRRIZIMEA I X S CO,0E
FICL ) pHAME T35 eI NTWDEY, &

1 : Average value of pH around of several materials over
time after implantation and sham hole tissue
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