Caridex™ Caries Removal System
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Bur Ut excavator & ©]§ 3% -¢-2]dotd ] 7AH
AAHE L FA7IE AEH o] gfou, o WY
& Saxotde] W 2 9y dHgord S AA
Ao 45 FYFFAL F de™ bur F
AHg-3e A A7) vh@ g oy spoon excavator Ab
£ Bed ¢ES g3 5ot &4 wAY
edrxoz AN47t &9 £ Uthe FFo <
Hog ANFE gty 2ng AMgeld ¥
qeare AelE e REEI ¢EHE AN
e HASAIEN Fggdoldg AAs}
Aol HAe whgel}?,
1972 Schutzbank $-& @3t o3 4%}
A& 44 AMAE 4 2= GK - 101N - monochloro-
glycine) &4g AgsHR, Fo 2ot
AAZAE FAA717] 93] GK-101-§H4] o3
4529 GK - 101E(N - monochloro - DL - 2 - amino-
butyrate) £ i@t Schutzbank 5,
Goldman £, Brinnstrom $°-& $-2]4old 9 A
Aol ojA GK-101-§4<] o] st Schutz-
bank 5%, Green % Mclnnes - Ledoux ¥,
Katz 59, Kelsey 59& $-214old A A loiA
GK-101E &99 &3¢ tidted dF3Qen,
GK-101 8947 GK-101E §H49] X|&o g <t
Ao #E ATE GF FERFHAGED, 4
gotdel ZAREAE AAYHE A HEE
AT BH BEiuHa JuBEe,

-
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B 2y E3& Caridex™ Caries Removal Sys-
tem(National Patent Dental Products, Inc., New Bru-
nswick, NJ 08901, U.S.A)& ©]-&3}% medium con-



sistency 9 medium - hard consistency &} %4l 31
o)A GK-101E €429] 7|A 3188 $-243otd A)
AZRE HHNG5e] 29 Hlusto] ot
A ol

al
=

I, A8 "=z % Uy

7t A8 x=

2 Age usd Ay $4%EE M,
Al HAE 7R BAE FLRE FHen,
£A% Xotg FFF A WADA HAHA
th. WP ZFdd $4& 7HA Aoy, o
N4E AP AY AdHsA0l de Aoke £
A Ao, $2gotde FE7t me-
dium TE medium - hard consistency ¢1 X o}TH&
Adstger. $40] Probing ol Aol slen, 7
AR Wyoz H4A AAHA FouA gio]
47 ¥3 E0}7}H medium consistency 2 73t
931, Probing ol A &e] gloH, 7IAAHY HHL
2 4A AAYA gowr gFol 4A i

Q. AP ots FA 2 &3} F L2
2 Yok A 1Fde 50719 XoiE g
% medium consistency 8] $4& 7Hd Xol(1-A
#)9} medium-hard consistency & $4& 713
HoH(1-BR)E EFstd GK-10IE 84& A8
daoen, A2EL 2ATFoRA 2549 AtE
A% % medium consistency & $41& 7+ Ao}
(2-AP) %} medium - hard consistency ¢l $4& 7t
A AeH2-BH)E EFT F AP4dsE A
A1 ZAHTable D.

Table I. THE VARIOUS EXPERIMENTAL

GROUPS.

Sample Test Caries
Group . . .

Size Solution Consistency

1—A 22  GK-101E Medium
1—B 28 GK-101E Medium - hard
2—A 11  Saline Medium
2—B 14 Saline Medium - hard
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Fig. 1:Caridex™ Caries Removal System

Caridex™ Caries Removal system(Fig. 1) ¥4
o} goj o 2 FA = o] =t ¥A= pump, heater,
solution reservoir, 22| 3 spoon - shaped tip & 73
handpiece 2 ©1 1A H, £ GK-101E(0.007
M or 0.11% N -monochloro-D, L-2-aminobuty-
rate) 241 49 I3 &4 N2 o]FJAH, &9
[& sodium hydroxide, sodium chloride, D.L-2-
aminobutyric acid & FFFE o|FojA 3o,
£9 I+ sodium hypochloride &t SHFFE °lF
o]A 9tk GK-101E €98 $2otde] 2
A2 717) AAd solution resorvoir A &< 13
£ I8 ZZ 32 Ry ¢ F, A
W2d] e heaterol] o3 2% Fo 37°CE d
HAA, BAA Ld0] He AL HAE T £
%l 45-55ml/min ¢] $X2 spoon -shaped tip &
E3 94301 de FHo 2 BALET handpiece
9 tipe €92 gFUe RE B2 4A F
2A717] 93 4509 d=2 FHEEHA Sl

L Ay gy

APAE 277 g3 7 AR obAM
fE92d 2 B39 9 243t EE rotary
and/or hand instrument & AM§-3te] A A3

Zt7re] A4g LA €AVt ¢A RIEE ZL
pere] 2710 Bo} coded solution &2 A Z3}o

AT

Z42+¢] coded solution & reservoir o4 FF &
3t 2 87 719 ¥, Caridex™CRS € ©]6-3F
oy spoon - shaped tip & B3 $4detde] A
2 487 AR BAAIIEA tipe2 9% $4



Table II. SUMMARY OF SCORING FOR CARIES REMOVAL.

Caries Removal

Approx. % of Caries

Score Material Removed
No removal 0 0
Detectable removal 1 10
Less than half removed 2 30
More than half removed 3 70
Almost complete removal 4 90
Clinically total removal 5 100

LEIRIES

De:

TECTOR

Fig. 2: Caries Detector

Fotde] NAA AAEZAE Hasistr] 96t
very light pressure 4] tip & $-2]Atoldo) o
paintbrush - like motion &2 excavation 3} }.
Caridex™CRS & H&3l= F¢ Aggdo] =
g A undercut area”’} WAHY rotary
and/or hand instrument & A}-8-8}a] Ao} Ao 25
AAH A e HFAL AAGYeH ol 299
A2t Caridex™CRS B & A7kl A A 9)8hqeh.
Ztzte] 48 9L 487 AE F 24401 A)
ARE0-5E 715391 (Table I), AARE
€ S¢EF F gHE o8 AANNE &3
Rom, 9o F Wyos &0 Erlks 7
Foll& Caries Detecter™(1.0% Acid Red in Propy-
lene Glycol, Fig. 2)& ©l&% dayozr 7
FES SH}AT. QUYL AL E @ Be
Caries Detector™& & Aol FE W 10 %27
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88t F¥3] spray wash & F X|o}2 AR A)AA
FH9E A2E Fristgn RE AP @y
o] &xo) & o]FH T, BAFYL U
Y @A o3 olFoigen, U Fy =g
FEAZ student t-test 2 FAA FAL 3
t}. medium consistency 9 medium - hard consiste-
ney o BAHL A B 5Y @A o3 o)g
ojfieH, A WF F 3 oo BUF BRL
Wd Ae A3t 438L B3 gL dAne
student t-test & EAX e sl

Al

Al A

(=R |

m,

oo

12l 50709 B@R ot 17} Kok Caride-
xMCRS H Al 57t & Fo] B A3 o)A A9
sttt & 498 $3to de ABE Table I,
Ve Zom, Zzto] 48893 $49 kAl
°lg £l AP Table V, VI, VI, vE, X9
2k 9 ¥3e mHESA ge Pyl
GK-101E &4 2 QYL+ } EA4H 0 2 njo
FEE Aol AAEAE e 0w (Table
VIS1-AF vs 2-AT 5 P0.001), medium - hard
consistency & 7ol M= GK-101E &9e Az
HEFRG BAHoE v 958 224001
AAEZNE epYTH(Table VI, 5 1-BE vs 2-B
T3 PQ.00D. GK-101E $4& AL 7904
medium consistency 2] $¢2]4¢o}8-& medium - hard
consistency & A AolART EAH o2 uje o
T AAZAZ} el ot (Table I 5 1-A 2 vs
1-BT i P=0.00D), BG5S ALFg ALo)



Table 1. FREQUENCY OF CARIES REMOVAL SCORE.

. Caries Score Total
Solution .
Consistency 0 1 2 3 4 5 %
Medium * * * 3 4 5 22
* * *
GK - 101E % 13 64 23 100
Med/Hard * % 1 13 11 2 27
% * * 4 48 41 7 100
Medium * * 2 4 4 1 1
* *
ne % 18 36 36 10 100
Med/Hard * 1 4 5 4 * 14
% * 7 285 36 285 * 100

Table V. SUMMARY OF IN VITRO FINDING

Group Mean Removal S.D.(%) N
Score (%)

1 3.93(85.05%)  0.67(12.60%) 19
1-A  4.26(90.80%)  0.56( 8.74%) 22
1-B 3.66(80.00%)  0.63(13.45%) 27

2 3.17(67.50%)  0.84(21.81%) 25
2—A 3.43(74.72%)  0.72(16.01%) 11
2—-B 2.96(62.14%)  0.90(24.71%) 14

Table VI. STUDENT T-TEST FOR THE ME-
DIUM CONSISTENCY

(GK-101E vs Saline)

Table V. STUDENT T-TEST FOR THE TEST
SOLUTION :

(GK - 101E vs Saline)

Mean Removal
G df t-value
rotp Score . P
1 3.93£0.67
72  -4.24 p=0.000
2 3.17+0.84

Table VI. STUDENT T-TEST FOR THE ME-
DIUM - HARD CONSISTENCY

(GK - 101E vs Saline)

Mean Removal

Mean Removal

Grou df t-value Grou df t-val

P Score “ P roup Score t-value P
1—A 4.26+0.56 31 -3.6572 ol0.001 2—A 3.43+0.72 %5 14081 030.1
9—A  3.43+0.72 -6972 pe0. 2-B  2.96+0.90 . p7o

Table V. STUDENT T-TEST FOR THE GK-
101E SOLUTION

(Medium vs Medium - hard)

Table IX. STUDENT T-TEST FOR THE SA-
LINE SOLUTION

(Medium vs Medium - hard)

M Removal M Removal
Group ean Remo df t-value P Group ean Remo df t-value P
Score Score
1-A 4.26+ 0.56 1-B 3.66+0.63
47  3.5142 p=0.001 39 -2.8852 p<0.01
1-B  3.66+0.63 P 2-B  2.96+0.90 P
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ncy 7re] 244t d AAESNE FAFHLE F9
g Zpol7t fle Ao 2 e tH(Table X 5 2-A 7
vs 2-BT; P)0.D.

=3 $Agold AAREE B#AE o B9
#EADNE A F94° e A2z vE
WP, 1.

v, &2 3 1ot

Of

o-Aolde AuAH, xA3GH 244 W
23 9o FEHEY gFde LIAY cross
link &+ 29 precursor 7} A3 FAaFHe] Sn
AEGE FAT 2FAEE77 EA8 B
Hog AN 57} o]FoAA] gorz WA
AAHo ok 3, WFole A2 cross link 7}
ozt ZraEo] U 9] precursor £ F7HE o
o AFHL A A EVE AR
o} AeHoz AA3EIL Hed FolBRE B
FE5jojo} e,

B Ao $2gorde AARHAE BAF}
18t Caries Detector™(1.0% Acid Red solution
in propylene glycol : kuraray Co.)& AM&3IH=nt
Fusayama®e $2Aotbdel AAd o] A=t
Hae g9e wg siFEe] HA Revin F3st
gon $-4geldo YE o3& 7EE F e
G2 Agslgt. 2714 jodine tincture, sa-
franin, Acian blue, methyl violet, Vermeil, Mallory -
Azan stining §& AH&IRA2U®, Fo] BT} &
A ¢) 0.5% basic fuchin solution in propylene gly-
ool & st geh.. 2@y o] basic fuchsin & 9
A F%E o8 7HAel A7) WEA e
basic fuchsin 2ths A9 277 AA €49 &
g AAT 2F {7 7Fs4e] e 1.0% acid
red solution in propylene glycol(caries Detector™) &
PAF A $23otA Fo EAste TE
Hog & gd AF9] proplylene gly-
col &) AEE 3 &3A F22H AHFHH7L b
& Aold s 7} 8lA] 23k Foldg HEEHA "t
1730 Jist 53V 0.5% basic fuchsin - propylene gly-
col € )&% GAYE AME-FH] S detd S A

mecium consistency ¢} medium - hard consiste-
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Az ok FAHE AHL3EA a1 243 E S

1A% B doAr] Aol AT 8
|2% 23, A48EE AT A 9-9 ARG
& A5 Sl FAFHoR KT FHole v
BhtA ggroud JARozE 1 o)t Q)
Qo Bastgo),

St 9% mddde vrtdFgez ¥
Ad AF7271 EAsted GK-101E €4&,
GK-101 €93 a7t A 2, wdA9 free amino
group # &% F 1} 9] peptide bond & amide group &
chlorination A1 2.2 4] N - Chloroprotein compound
£ gAdled o128 chiorination o] &J3 mY R
49 hydrogen bonding ©] 35 o] MY H2] ge-
condary and/or quaternary structure ol F¥& F
A=Y, =% 2dZHR9 F2 A8 hydroxyp-
roline & pyrrole - 2 - carboxylic acid 2 glycine dipep-
tide & pyrrole - 2 - carboxylglycine &2 A @7
2R $24014¢ A NP, Kurosaki 52
o] AT g3, GK-101 94L& $44old e
W& dagerdedls 498 FA ¥ 4%
old el & kg ASIAIIY LA FotA ] F &
&4 AAANANZ HAMAE GK-101 8 LA
A 44 Q] excavation = F-&-A] Aok 1 3}
163 T F Pashley %9 ol 213M4, Caridex
£ A(GK-101E)9] HE3 o] wE excavation
o2 Axgelde] AAHA gevka dRh

Aot el ZASEH AN B x7]9
ATES GK-101 890 AHdst 4385
(GK-101 292 PHS} U ET A F 540l
A& (PC0.00D & AIAFBFRAL™!,  double - blind 2]
AFATFANME GK-101 £ A2 g4} b
ag w3t PP, 1Yy olF =REL
$-2] 9] ko] WE AART M E AF3A
st

Schutzbank 5*®& medium - hard consistency 2]
49 4% GK-101E €43 GK-101 €] &
gHgrRt SAFE £33 441 AA
37} 9929, medium consistency 1A% GK-
101E €9 A FFETY $AZFcz 958
$43otd AALFHAI AN, GK-101 &4
AP QFaAE FAF fodel fh e

=]

o



B, Robbins®¥ medium consistency *14] GK - 101E
£33 HYYEFAAE 5% o FEAAM
GK-101E &jo] #¥Ho2 S35 01 (P=0,
04), medium-hard lesion 4% GK-101E &<}
A gend A8 f948e sl (P=0.
102), GK-101E &¥o] A4 FgFu} 317} T
FAda Y. £ dYdME 49 P&
a3ty ¥ 2, medium consistency & -+
GK-101E &4 & A 4gsan A2 vf¢
S5 gt AAAAE eI (PO.
001), medium - hard consistency & 3-$%1 A= GK -
101E 4L Hydentd AH2 vjg &
¢ $4Fold AAEFAE P THEPL0.0D).
I EZ GK-10IE §o] Y FFE} $49
%ol BARIC) A4k A A Yo A F&
29E JeEdE ¢ & 1en, GK-101E §4&
A8 ALdA medium consistency ¢ medium
hard consistency Zroll $AA #9Ae] e
(P=0.001), GK-101E € %€ medium - hard consi-
stency 2.t} medium consistency 1A $-2]4FelA
AA &2 F5€ € F Uth

Brannstrom 5%, Katz $9& 7]418}83 A4
W3 Z1AF AAETY $43otd AAERE
H WP vt 74 EEE wgos 44t d S
AAY Fsole =Fo] FFHA ¥ o}
A@Re] Aol A9 fAY A AN, 7
A whgez $Aotde AAF FfolAe
ot Be] =&E3} AFo]l EASATL B
35en, Tavares 522 FolAFo] gF7] &
ZAA gt g 430l d S AANL &
F3A Hd AFxd:s FEIU AL A2
$A A 71AH EF V1A HEe BE
o] 4 gotd g AAY AH, AFx=do] A
I FAuF7 AFEHA gger $AderdE
S83 AAY = ANc 2 B39t Kelseys™
AR 25 717 4009 XotE 7AS e
woz 2-24otdE AASAL scotchbond - silu-
x™(3M. U.S.A.)E $E3}4] color match, marginal
adaptation, cavosurface margin discoloration, post -
operative sensitivity & #a3% 23, ¢ =EE
Atgel M gEE wg 2348 A 37709 Xo}

o X
Lo
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(92.5%) 4 FAvl37t A% gsteiste #H3
FEE e R 33 7 ARG AAYEe
ERAHo)# £43H 2™, Mclnnes - Ledoux 5%
< 7IAAH PETG ARG wEes $-4/4dc}
A& AAY ¥ HASEES &Yo@ TYy 2
#9¢ vad Z2g, JA3%E gl 74
WHED $48 Z2¥98E JEiddn 23y
=3
Goldman $%& 7|4 8% Wiz 71AH ¥y
L2 f44oldE A} HIoE FEH F
) olg YA FEEY BUE FARREA A
o2 FEY A, VARG WHE AT A
A E ot o) BPN A AFEY
W, J1AA EE AR 2 $dAMe g3y
AE7} A YehdA gtk Basigch 28
U Pashley %2 Caridex excavator & FA3H¢
ET3E YA Folde TS FAaAZL
25 goldd UL ZAAZIYgT BHidld
Goldman $¥®¢] F@3& vde HAig w3}
Aot. Yoshida®¢t Rothman?& $-44old 9] 717
318y AAYHL olF ol Aol@AlY oA
AW} go0, 53] 340t E A 7] BE
¥9-H o)y} needle-phobia & 713 o] oA
EFFolgtn BRI

E JYe AN F AdE4ge] HEAA S5
% E B¥, GK-101E £§%0] 85.05%(S.D. :12.60
%), BEALF7t 67.50%(S.D ; 21.81%) 2 ek
%91}, Robbins & @F?d A& GK-101E £-90]
96.40%(S.D. ; 14.11%), B2 4571 82.22%(S.
D. ; 33.20%) 2 YEgth ol § AolE oluix
A9 £Ex fio] opdrt AgdEr. BT £
A% 9 Robbins 52, Schutzbank $***® 2]
To g&a, BIHHAFE AL-F 2o AAA
RN FF7t =P xe] $4401d AARLRE
e &Y o]& Caridex™CRS 2l hydraulic effect
¢} 71414 E3} wEo] obdrt ArEr.

23 erde] ZASEH AA WEY A
S0 o] FEHH o e Al $-29) Hxe
#A7F dom, webr depxjetrrles dhetx|of
M AA7] 41 AR & A7t Z7)
&l AASI I YT,



22 old e J|ABGEA AA WP JHet
Ao 4% 32 ¥ $A4FeEnE AM ke
Ro] 71 & Aol A 1A A A A Y& &3]
BAE £E foh JARGE AAPEEL 49
FAE AANA REE, BE FF oA =
Art3Zt gagle AL ofyn, XBA|T0] LY
Zgn], A Sl & A A} PEH,
717 R Sdo] HiATE A U, 2BEE
71A12HeHE AAYE L $49 AA 1A B
ZAQ +£¢d £ o gk, "N JAH %
Hog LAYadd Y B3 UF A¥eEE
AAY T 459 $43otA e 71AEH wy
o2 AAsE Rol oFHA AA WyoHa
AtgEY, gog od i tg Be vt
gadvln AAsE.

V. & g

A A= Caridex™Caries Removal System(CRS) &
ALgEtd $28) g g 24t 1A
383 AAEHNE Lol S 4etd g s
BAY EAY GTXNE GFeR F FLE Y
Fol Agsyrh. A 172 50709 Xotg Y
3o GK-101E €9¢ HELAHL, AT &£
Agezx 25709 Hotg Aeste A Er
L8 FEAAD. & 7Y XolE Ao Fxd
w2} medium consistency ¢ medium - hard consiste-
ney 2 £#3te] 2o 498 4L Caridex™CRS
E Mgk 487 FAEAUNF o B @
g8 F3E AT 4P SAAA 2 d4
W JYsle 440l d AAREE FAHAE
v g2 22 ZES 4T

1. BE AYZAA Axe zole ot 4
Aotd AAERE viebdu.

2. GK-101E £ AZadso] vs) w9
25 4ol AAEANE Ve AT (P=0.
000).

3. GK-101E €92 medium-hard consistency
oA B} medium consistency 1A wf$ g
AALAE YERRHP=0.001).

4. AYH G+ %29 medium consistency
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S} medium-hard consistency Zto -2l X}e)st
ge Aog YERETH(P.1).
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Fig. 3: Tooth showing caries removal score “1”

Fig. 7:Tooth showing caries removal score “5”
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AN EXPERIMENTAL STUDY OF THE EFFECT OF CARIDEX™

CARIES REMOVAL SYSTEM ON THE REMOVAL
OF CARIOUS DENTIN

Hyeon Seon Kim, Chan Ui Hong

Dept. of Conservative Dentistry, College of Dentistry, Dankook University

In order to determine if GK - 101E(N - moriochioro - DL - 2 - aminobutyrate) solution was effective in
the removal of carious dentin, this study was conducted on 75 extracted human carious teeth. GK - 101E
solution was compared in effectiveness to saline solution,75 extracted human carious teeth were randomly
assigned to two groups accordingly : (1) 50 teeth were treated with GK-101E solution:and (2) 25
teeth were treated with saline solution. Teeth in each group were divided into the medium or medium -
hard consistency. Treatment consisted of directing the pulsating stream of each coded test solution utilizing
the Caridex™ Caries Removal System against the carious sruface for 4 mimutes. One operator treated
all teeth with corded solution, and four investigators scored on the treated teeth based on visual examina-
tion and tactile evaluation with a dental explorer in conjuction with staining method with Caries Detecto-
rTM

The results were as follows :

1. All groups showed various effect of carious dentin removal.

2. GK-101E solution was statistically superior to physiologic saline solution in the removal of carious
dentin, regardless of carious consistency.

3. GK-101E soluton in the medium - hard consistency was statistically superior to that in the medium
consistency in the caries removal(p=0.001).

4. Saline solution in the medium consistency was equivalent to that in the medium - hard consistency
in caries removal(p0.1).
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