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Fig. 1. The components of a wireless intra-oral pH telemeter.
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Fig. 2. Intraoral wireless pH telemeter. Fig. 3. Data analyzing software.

Table 1. pH measurements of experiment solutions

solution No. 1 2 3 4 5 6 7 8
pH 8.925 8.090 7.625 7.065 6.996 6.255 5.705 5.465
solution No. 9 10 11 12 13 14 15 16
pH 5.195 4.495 4.225 4.030 3.515 3.050 2.500 2.070

antimony A9 pH &% e &4 o] g refer- 4) 2% 9 AsFAF
ence A=} antimony A= Alele] AaLE S4 31 pH ¢ T4 W A Z2] et #Este] Ax|9] T &
Z &do 7 g wgH ol o pHE FEAISH At & A o AAgto 2N 2 A FF A, a2 AR SRS
Tol A= antimonyE AHESHE A5 & @Al 2817] Wi Thol A Adetes 724 U A& 2ot dA 5 1S + e +
Al pHE S4E wf AF8-38l+= Slimline” Multi-Use pH 7 8 A E st AYE S 22aoR HAF
Catheters(Medtronic, USA)9| A= & AHE3IH T, st WHE LEDE B3 384ls ol &3tk

2) mlo] AR LR A M- 5) AHg A LEZE ]

pH 9435442 & T4A17)= 22237 S pH T4 T 9 AAE o] g3l 7 W AR E A AsE 54
2 AT F e vo]lARZ2AAQ] ATmega8L 8-bit e 7F AIZPE pHEAI = WA = sl 54 73k gdist
with 8K Bytes In-System Programmable Flash(Atmel, o B 4= 9lom E 1l B4 pH skt z ek 73t
USA)E AH&-3F5iTh o]l WAL £23} & & e 2R aHS AZeoHFig. 3).

3) HYF 2. A

T7 WellAl 74 pH 945787421 252 LAk f4
at7] 918l A bEet Ay Fge] rhsstal Aol shedt 1) antimony A= A&
manganese-lithium coin battery(ML612S, Panasonic, 2ol AFEE= antimony A=eo] #4191 el %= pH
Japan) & AH&-skSitt. FAE ZZ3] ST F AdeAE Fds] fstd T2

T2 W A= ol 3Fwes A 7t RES 4 A9 5709 antimony o2 16%2] pH &9 AL}
gt & WrE 98] Scotch-WeldTM Polyurethane(3M, USA) £ S5t th(Table 1). €9¢] pHe 2H=5% 7] (Corning”
£ AHEske] AR E mlEs sl th(Fig. 2). 430, Nova-analytics, USA)E Al&-3lo] 24319
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Fig. 5. Potential values of 5 antimony electrodes.

2) 74 AAZH AR ] vla

A AASHAA 7 LT pH FEellA 71Ee] frA 94

2 AHE A2 F AeAE B s 9%

g pHZ 7k 9% &9 (pH 4.013 pH 7.00)3 T2 &<

F4 92423 Py 2Y 9434 PR 2yedn
(Fig. 4).

a3

3) Al 774 W A

24 pH 9424 G207k A 77 Wel A 2442 o3 &
Aoz AFHEAE Bl 99 Bsayd &l
939 AEE AH A9 NAAS o B we
dote] AL A5 FARYS WEo] AT NAY
S 24 ohmd FAE ARG AAl 774 el B2
of 24X17F Bk ANPAIRIT 24 R, B Ue, 59 )
71550 se] 24413k & % el AlAsle] pH 27 gkl
EERRED,

2o

a

ook

il
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7 gadoq Mz o2 AGAE BAA T, FL pHAl O
e Y3 AgAE Bk &, 4F pHell w2 Akt
(mV/pH)E €38 32 7t webd pHE S3317] ol
pH 7.00% pH 4.019] €33 pHE A8 ¢354 &
A& o] antimony H=3te] 25 wA okt ot gl

B AT ny e AlgE $4 pH 94334 E 77
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Table 2. Potential values measurement of 5 antimony electrodes in each solution (unit: mV)
pH of solution Electrode 1 Electrode 2 Electrode 3 Electrode 4 Electrode 5

8.925 435 435 448 432 420
8.090 394 394.5 409 392.5 383
7.625 371 371 382 370.5 359
7.065 324 329.5 341 324 319.5
6.996 326.5 332 343 322 318
6.255 287 290 301.5 282 274.5
5.705 246 248.5 268.5 245.5 236.5
5.465 245 246 265 239.5 235
5.195 236 236 249.5 235 224.5
4.495 195 196 215 195 188
4.225 180 182 200 181 173
4.030 170 171 188 170 161
3.515 142 146 161 146.5 128.5
3.050 114.5 120 131 117 101
2.500 92.5 94.5 107 93.5 75
2.070 75.5 74.5 97 75 62

. f =y i 1| 4] =+ i 0w e i g

- Conventional wire telemetry -n

L] | (]
=i 1 [ | | |
-t

j .\ﬁ-w

i Wi W RN TR Y R SaTE R R A Lk

Fig. 7. Comparison of conventional wire telemetry and wireless telemetry.
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A9 AN T4 pH A4S FAE FHS /484 of
28 4AE 74 W AeAATHFig 8). IAATE A9 24
AIZE Feke] AR 1 ER, B e, $H e o
% 712 Table 361 LRI, 2441 % 72 tellA] A
se] ol pH S gkel Wake Fig. 99 2t

Fig. 8. Intra-oral photograph of device.
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Table 3. Recording about meal time and snack kind, activity contents, sleep state for 24 hours

Time contents
PM 11:34 start measurement
11:40 pH 7 buffer solution (10 min)
11:50 pH 4 buffer solution (10 min)
12:00 pH 7 buffer solution (10 min)
12:20 intra-oral application
AM 02:20 going to sleep
07:30 get up in the mornig
07:35~48 toothbrushing (remove applinace)
07:52 beverage : carrot juice
PM 12:20~12:45 meal time
12:49 beverage ' ginger tea
01:22~24 toothbrushing (remove applinace)
03:14 beverage : miero fiber
06:51~07:10 meal time
07:27~30 toothbrushing (remove applinace)
08:38~48 snacks : candy
09:39 beverage : coffee
11:34 end measurement
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Abstract

THE DEVELOPMENT OF INDWELLING WIRELESS PH TELEMETRY OF INTRAORAL ACIDITY

Hyung-Jun Kim, Jae-Moon Kim, Tae-Sung Jeong, Shin Kim

Department of Pediatric Dentistry, School of Dentistry, Pusan National University

The purpose of this study was to develop the wireless pH telemetry lasting longer than 24 hours in the
mouth to overcome the limits of conventional wire telemetry previously used for salivary and plaque pH
measurement, and to assess its effectiveness.

We developed a wireless pH telemeter which can measure and store the pH profile data during more
than 24 hours. It was composed of intraoral part: pH sensor of antimony electrode, battery and micro—
processor for data storage, and extraoral part: control/data receiver and data analyzing software which
was newly made for this device. After inspecting wireless electrode for accurate measurement, it was at-
tached to the removable intraoral appliance and delivered to the volunteer who was told to wear except
brushing time, retrieved after 24 hours and finally the pH profile data was extracted and analyzed.

When compared with conventional wire telemetry, this device showed similar results and induced less
discomfort to examinees. The data showed pH changes at same time when examinees ate various sched-
uled foods and beverages.

With this method it became possible to accurately measure pH changes within mouth for long time in
accordance with individual’s lifestyle, definitely reducing the discomfort inflicted to the examinees’ life.

Key words : Wireless pH telemetry, Dental caries, Dental erosion, Intraoral acidity
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