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AN EXPERIMENTAL STUDY ON THE REMOVLL EFFECTS OF
ARTIFICIAL DEFENDANTS THROUGH THE BRUSHING FLANE
TYPES OF TOOTHBRUFF HEAD

Kim, Johng-bai, D.D.S., M.S.D., Ph.D.
Shin, Seung-chul, D.D.S., M.S.D., Ph.D.

Dept. of Preventive & Public Health Dentistry, Seoul National University
Dept. of Clinical Preventive Dentistry, Dankuk University

The authors have studied in order to compare the removal effects of artificial disclosants
at teeth surfaces between the convex form brunhing plane type (BUTTLER #411), plat form
brushing plane type (BUTTLER #311) and concave form brushing plane type (BUTTLER #
123) of toothbrushes at frontal view.

10 rolling movements or 10 back & forth movements have been done by the equipments
- of toothbrushing attached with 30 convex form brushing plane type toothbrushes, 30 plat form
brushing plane type toothbrushes and 30 concave form brushing plane type toothbrushes for
incisal or molar teeth models covered with artificial disclosants for checking the removal effects.
And one, two and three monthes brushing movements with rolling method have been done for
checking the frayed degrees of bristles and removal effects of artificial disclosants at tooth sur-
“faces.

So, we have calculated the data of removal effects of artificial disclosants at teeth surfaces

between the shapes of brushing plane and using periord, and compared each other.
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The obtained results were as following;

1. Flat form brushing plane type toothbrushes were the most effective to remove the artificial

disclosants at teeth surfaces under the rolling movements, and convex form brushing plane

type toothbrushes were the most effective under the back & forth movements.

2. It was recommended that concave form brushing plane type toothbrushes would be better

to be exchanged new one in 2 monthes, and plat form brushing plane type toothbrushes

would be better to he exchanged new one in 3 monthes for incrementing the removal ef-

fects of dental plaque.

3. The longer toothbrushes were used, the less the removal effects of artificial disclsants at

teeth surfaces.

LW
I. &R o ik
1) HRHE

—

2) HBAE
M. FTERRUAR
N. & #
V.o # W@
2%
E RS
I. & B

ol£d-& MFEAUES MMIES odlubste s
b ool g Aol 4hdfel whddelch olEEr ol
& da) AHEslE AT :
&“ﬂi B RIS

s, BAlR Ajd$
MRS A sl P I5leqok ghel, Dl
o9 olejal a71-& zakste] u] x| 2)4k3| Yo
A Fok Bl EENGc] Heleln ZRs  hEE
g shxe B E ZebA EE - By &
£ ooldgg odubalFellA WAAstn glel g

o

{o

o]
AA

B

A RVE-E b FolAl WAk ol HH
of thigpro]a filificl 4 & 72 el giwo] o]
I EAbel s T dlEolgta T4kl Bass?
= 2717k 2 sf]lel] #ylok s EHEl F &
o oledL &5 Uojok slm Fosh 2 F3)
= iAol B shA o] A Edok glefl olge]

BAERE-E Bl ukE glel

g g bl dEl s £9-e dake)Fol
Al S AWAS uF olom &Y [nligike]
ofol] EEREE AAYI L g EHow A w4t
AAT # gt %D Woletn F
R R ST A A 5 dubajEol

71 folslrhi Holl 4 BHEBEWFA FES she 3}
’“0‘] HAAgor olEd e 58 daste el

Dingerson® 3} Wilkins® . #ififll giEER J: 3
veb |4 &l Al e Bk € 4 drke Aol
A oduba) ol Al BAdw-g A & ) el

aseg KRkl A AAsle dEd JiEEsl
sl oz ol&Alg stola ofwgl e ol
olEA-g shAo] oS @Rl gk A7t
aubsic} shAleh oldl] HEEL lETHY A4
ol 4 H HIEEnfel Eokel =tel sl&E4 sk
olofzbol HFul AF &S AbEste ko R
&S 6}31% 7ol wdel] WiFH ALFKOEH

Z e HERMCR JilE sl of

7)1 7kell whel 2 wol] St <l FAAA] A}

N
P
oo 10
rlr

o
&

>
-

- 186 —



B teicel & eb ool 1 5

0. =Rz # 7

1) EEuRols

% 13 7ol w EMAMW Az BT
BB oldal #4116l 30702}, FRETRIERG <
ol #3114 3070 2 MBI EEnicl £l #

& Aslaat sler glde)

123914 3070&

jly T oo

Al o 33 A 4 83k o4
#411 #311 #123

2) RBHE

O EEATHCHRENE BT

200 Aol A BIEIE O R LS BT A th
Ui 8ok MM 8 W AFI 1249 Mg
sHoltol w02 M) o}S (1AM SIs 7o)
Fgel AL SIS o] 3em o] 2em F4 1
om BREES] 19 29} -8 s BUW 4o 2 FE
7B 408 BfEs oot

ATERY Bilell = ehy) g 2 Aok bIs 2909
471 BFE Adgdn FIEY) o= ol 73] 3 )

i ek, L BRI E oS FHEey
411) 30702} SRETHIEMNN o4 (M S 2] 311) 30
A2 MG A EEA ol S (M52 5 123) 30709

EAbol & 27 33} 2ol oldo] SN SR NE
9.8em=l v Foll 4 Vsl AHeld o2 Yel 7. 5m
2} 35.0mmE-2]of] 1K 4.5mme) 2 7} FHE &

24 ok 2 il AR ST S Al
87 BfAFA1 715 1 5 9p ke Yy F2
ofelR = EA 7)ol 4o FA el sl Ay HA 5
FolutR % Z4 7| 2= Merwe'® 7} PhEFAIS] I
BEREIE S i sle HMo R BEst A 5a|ofuli

i%ﬁ 2lske] A =gt zi%ZIOPUP—‘P— =
H&abddel. "AAdRE 4A4E A

obetR 22 A58 BFMER 2 VAR FolA
AR obg ool g 10 o clEse

ARl B LG9 em®sl 200gme] BE Jyo] b x| &
% SR FEETRE Aol BT MRl LN
B T Fime g olde] hEEEE 8k
oh. I F ESMERS Ao} 4ol KRR
Awg Fuska 1038 sl gcl 28l A A3
ARG M AHVE 2 RS do el spe

A Zb 2b2k 2ame] Biro] o) = L A gabx]o] w

e
>

H

4. YA S 2ojupr

— 187 -



oococceacoaco;oe
0 Lo 0
) ol o ;
6 1O ; :
0
o ° L) ° co 0
.ﬁj_ ° B ol D 0
°ﬁ° 1] 0
° o . e 510/ © © & o O o o &l

TS Agsted £ slol ol 1 BfEekE A
HIFRS] ME Ao A A RS ks

Y7). WE Ak BE 2o fffol KEHRE
Aol 12 slotgm o

0.5 & #lofgd o PlEe AES
PlEfEd 2 Aol ztr] Al Eies2] FifEs 4
Fslo] AAzjolEr o s)gie)

ol EEME 3014 MiEsle) s 24 2
BEGEF Lnfe s skl olelar ‘”i‘%ﬁf&ﬁ%"
AiERsIe) Mifizk 29 o] Bl 4 22 1034
akE-3ke] 4] 7)) %%91 ?%“PDP 304 A
of & (LBEETRIERNA ol ARETEIERIN ols g
[T I BT ol £ 2] f>'l’iaz‘?§'€£r"fa?5féélfll¥ﬁa A &
sl siel. g gzolelR s @EmEAE 2
63k o] dald 2] HifiolA = §IsmRel R
O KFRE g BT T TN gy
ol A= Beryimel Weislel olEg HHAA om?
o 200gme| /& Fof A7 10514 54
FE A1 AA 3 REE <

o] HES sholw olg ol 3k 7&5’—% A ] ol

..Lz..“l:‘«

Zy

v e rﬁ b3

[
—

L&

iz

whg} o mm AL itiieled g sksdcl

@ Sl&Z 2ol gl Bk E X BMX|H
Mol Btk - 2w At A A AZ 3k A 4&6}“
sl EERIER old 3l TRETRIERNE olE
fH4 & 22 bl A 1EA= 2 MA 31&1H
EQF A3 iR BS Mo A3 A
YA AL A7) 03_3;:0” ol&g srilal  ulef

E % & kA - HRE
A Sl RS mif&ﬂfﬂiﬂk &" Mol (alfis BB
o] Aolg Mimal # PllgkE ArAlole] Aoz a
Hog shdch oleldt Ad=b-E miEsIe Eif
o BNl Mol A 2hah 10314 st A7)

] ol&e] fgvlel 304 B o bR
Elfi ol 2L FRETRIEER IS ¥ MRS
fiolEo g B EF KnKe A= Higsh e

u

}) .1

Al a4 mx% ol R 103 A
#AFES At Aw A4 1A
37, A AAAA AL A

—188 ~



HAAETETE dloky F9le W6 o] A
4o BEdl A Abele 2 #ifroln 94-8-F 3 E
7 Cod 11V L N R R o G S Bl i o
T SHEe 2#frolns Iy 1054 k&
of 23 &AL T A 1HEA  ([EEET)0]
1,200/ KZAEFo] 1,200882 BEE=l= FHE
A= EEERS slokd 97 LTFEE  ElEs
EHES 8 #ffreln2 18R ol 4,800EI] [EELEE)
Bol FHEsy KFEHE ok & Mizrt ETE
B EaHEe 4 Mirolm2 1EAd 2400819 7k
FEZHEO R FHEsld HBIT 2@l 3
BAZ #Es = HHES 1ER EHES 25K
EE IHEEEY HE KBsdch =3 EEED)
B RS £ BEES $e FEEEoH

vhelx] R o EEE S BE Aishich

=L % EA ok} FERAMEY 42 BEALSE
Bl BRESRE HEshA flsle B HBRHR L
of & EARSY dEASAYS M £Hs B
HE kol ALEOERT fifd Bfsta 3¢
Eulk 1034 sl ALBOHE BRI E
ohF T4 2 Aol BEALE CHBAFENS
Atk =SSt 24 dEFFol @B WHF
B< iHEske BlIERES ERME A =8 HEA
THEOHE BREYDRE LB

ER RS

A e

o 4= 15, 53010q o w% 5 fé’d%?ﬁiﬂ%@?n’ oldr® |nifill
ddeR 1084 olgA s A7 AR w4 =
]l =

10. 970l 3 F gafgimioll 41 10.630 [Tt
BIEBNM E2 sldyyoe 1084 oEdE 4
71 A2l A 28.500] 1 FEEET) 418, 31
010—11«/}

2. BRI EERE o S8 g Hoew 1034
A%Za'% A7) o] 2 o 7o) Rl FHifiel A
8.560151 2 FIEME G ol 4= 8.030) 9o ARl
%U%&iﬁ[m%%‘-i 1084 dEgger o

ol = ﬁﬁr@ﬁfﬁoﬂ 9, 3901

*‘J Lm
2,
mh
et
o
>

r—r
E‘
o |
;
&
3
2
32
Rl
ID
B
op
3
fr
5 oo
=

gy Bel Rejwslg ] dssrolEAlile 14 Al
s 2 X10 X 2 X30 1,20

7] 2) 3l
g8 2 X10 X2 X30 1,200
" 8 X10 X 2 X30 4,800

T3] o5
g8 4 x10 X2 X30 2,400

A A5 16,0003] (24314 3,000, 314 3,000

4 F 38,6003

T8 9. 144 ol



3. 1fEA% 6000012 243455} 3,600
A AHALFTEE A7 olEol a2 @A
91 Al AR ol £33 o] Mk

BAENA 10187 G 8.65, 2 {8/ {#AIES. 85,

3EAFEAIE 8.93% viebybo o} ASHEETMIE ol 4ol

7.53%, 3 ARG 8. 02%E hebybar, AR

Aol A 1 EAMAIg 3.5%, 2 A #EIIKL0.0
7%, 3RS 14.67% 5 Jelybo}

. ERIBISI ol el i SR EIREERS &

4% o fhiNEMIEIEA A 1 MAMERE i

A LEAFERE 6.99, 2 @AM 7.43, 3 A 7k 27.88, FUHZE 18.50, 2 {BA B AT 69
ERIF 7. 742 Jepyte}, 7F 35.67, FEA#k7E 23.50, 3 {B (4 IR FW#M
4. 1EAE 6000112 3lx8 A 3En 3,600[2 16.24, 2 (A ERIG b s~} 18. 75, F1 i 7t
4 AEVHTEEL A0 Akl WF & BRI 19.00, 3 f4H (HFAIG i Haifs 7} 38.50, Ezwéz‘:fﬁm
o AR MIBHEAIE = £330 o] MBI 26.13.2.% velyiel,
BoE A 1 EAMFHNE 5.10%, 2 1A @ mkk _
2. ZL‘% LA}! 1]0},4 13&2;1‘
E1. Ao
Aokl A A 5 3
£ = A EF H ARG A ¢ 2 4w = w4
2ot o & - 5 AEFE \WE| 4 & 2 & 5 a g %
AR E HE g4l 0 AR Eaold | 19.1042.38 8.56-+1.02 15.53+1.44  8.03+1.74
H3lchdRolwold W& el 311 30 FARERGEAE | 10.97+3.07  9.39+2.20 10.63+2.73 14.63+3. 67
AU A R wisl4 | 28.5045.08 13.754+2.94 18.31-4+4.47 15.06--4. 80
L3k Repacld  wEey 123 30 .
H3. 4G 7dell | olE R o 3 elEgds
o & o Ayl eltRel ol g R R R AR L SR
N 2ol T % o ol M Elededs|ol A x|eEsedx
0 | $ i A4dAsEE 18.2340.37]  0.00% | 6.75+£0.62] 0.00%
il Z 2] A 1,2003
T+ % 1,2003
1 8.65+0.52 5.10% 6.99+0. 35 3.56%
T A sl A 4,8003
T 52,4003
A 2|3 A 24008
4 92,4003
2 - 8.85+0.64 7.53% 7.4340.55 | 10.07%
T A 3E A 96003
T % 4,8003]
il |8 A 3,6008
4 % 3,6003|
3 8.9340.31 8.02% 7.74+0.53 | 14.67%
T = | g A 13,6003
+ 57,2003

-190 -



BHe] —E ok
BTEE 2] £ o]

o

Ly

1.

12 £2 9} o]

H

<

Jiikol gk ole}

°

FEol)

SRS HEilol

(

B O

#311

1.44110.9743.07 ) 10.63+2. 73

T

2olE)

4

A

(2

o)
ok

#411
19.10-+2. 38 | 15.53

=
.

2314 3,000
=} 3,600

#3171 6, 000
uk 7,200

2314 9,000

314l 3,000 | 27.88+4. 84 | 18.5045.69 | 13.63£2.45 | 16. 24+2. 56
}10, 800

2141 6,000 | 35.6743.20 | 23.5042.95 | 18.75+2.19 | 19. 00+4. 04
24 9,000 | 39.67+4.47 [27.17+3.96 | 38.50+4.55 | 26.13+2.47

3)
3)
3)

- E

Bl A B
Tt BEEsh ol MRy B o £
o] Rl 28l st F sl o] elx] X

Wik HRE BREo

1
2
3

|
7

ATzl kA

PR N E P B E T T b w -
fTizErEseea Ty
PEIEF _CogETw b
o w o T o .
% 2w ﬂomw%%wwﬂﬂ%ﬂm
K oy g J— — T E- N
i&z%ﬁ%ﬂ%ﬁﬂi#%m_ﬁm
i I i o T
iaw/ﬂ_l%mm&iﬂﬂOOAlMlL L.oﬂul\llm
—~ < X s O“!r7 O
O a1y o, & o npy ST oy &
]I.A,O.xﬂ.*o‘wv?oﬂﬁLt \.m.ﬂmuﬂn,_fu.k_n
o P w2 R ~ o X
BE oI D K a2 o D T
BN 0 gy gy Ay iy T — ¥ o
RE &AmAual‘momﬁﬂoaTOAﬂ b
R R T RTINSO N S
&%iaquym.‘m.‘u.‘la of L >
5} = 0% 4y G Y fo e o]
Heo® Yo P g ~sg
ﬂoﬁ.ﬂwmuiiifwﬁﬁo%oﬁmﬂ4uﬂomwr%
&ﬁ%é%%@éi%%;%mﬁh:r
e N A =
+HBERT " g PI RN T
W P T EHBRYTT 5o R L owow i
LI\HL\.!oL -t R L
D}fﬁoM]lLlwm«ﬁoT.allu._llll i_nowu
T omo gy o B ~ N T o F R o
TR Mo p EF R oo 2
BT R pr Pt ©
BT I NREd T oo s o
A A S I RS RN N
RAYE = 09 o ¥mxgw I T o
AT TG = ) RS
n A = A A !
- A S
e < v 9 om0 A o —
TS T ieEriAoacE
ﬁ% Uaﬂgﬁ%%,ﬁww%%
Bl BT W R T
wa o s XA CET LM g
o WL g 8T EE o ety
QoMo o ooy S ¥ g = o
B ymed T T EH G REE -
| < [ = e
Wy e T Tw T ERL
of g P o L mE o g
ﬂ_.“%mxm,mro\_qxo,moiaatﬁw.du&'d:
o o " = 1] L T pct
5 - o X - o O oI S
rEirIzioro iRy
FRESEEET EBE
PRES o o DewWg T
wurm@‘.mlo ﬂﬂoW&ﬂAm% MM.@azoo
WE G+ P04 8 37 e T8
O_ © N Z,.It_unn,iﬂ 4
mJﬂM%76 ﬂﬂ%%uﬁi%_s
— &1 ©
ol T xR ST b
WEMHTT® oo oo op M

-191-



ol
e

]

beps

s

] A
A A B

L
.
4 Y, \g

G
AR

v
L.

ol

a

K]
U

-

0

!

Aoli HE 3 A o

=

o

A

1Bl #5 I Diorio™ ¢ F#olv) Haris

8 i A5 L RIER R

h

2]
L5 9
A4

e

i

-
A&

~
RS

0 Hop o &AL

aff o]

HA 7} o] dgdeh f5m 3

o] ikt 2% )]
7’1—/«_‘

sl

%

al

waifiel A 2 A A

Lo
TR

r

= AES B s 2okuet of

A B i 3 A

whobeba ksl ool
At F#ge] aghalol Balod s ob9

A
A&
A

o]} 74
o}

o T o oo Wy o o
—_ o, —t—
B ow W EC:
= o ol - —
ZFE OO X o 5 o
s E
2 =l o d 0 Ry
%Wx ﬂ_a.m/u7q_,/..7h
~ X ‘vz
oMo @aLtmﬂ.‘mﬁWm‘mm
o% T oK o
£ o= & T o= 5
¢+ 3 Z W om o s =
w T of v =7
o < o ow= oo BT
&m = T o iy
¥ Jl.\ b
“EHT . @ EeIgdd
= Wx Joo 4 . = W ol & ._.ﬁ ~
O._LOTMM V ‘OI\/IJN. _JIE“E
- B D
~ N < W T H
> B I ¥ o
L BB By oE T
foxt K = R
= Mo op TE T il
o N oA oo X .Wﬁ
TR o O w24
M B s oo o Zo ™M
to & HE N © o ol @ o
N . S - - G B B
E T o = B e e
B g T w4 44T o
i HZwF T N
ﬂw WM. e = M = o oR
nmﬂ...«.”q,m« = r”« ﬂo
HEgF O LEAUSE o400
=EOE %%EJO,MAV_&M
ME oS B AfIAEOI%ﬁV =
= o ] T —
X o gy WETR W 3
g XM N G A I I Mﬁ
&cc‘kg - okl o o o
+ ko EEE._E_WN/HEEHWM.
,m.ma ursikﬂoﬁ.ﬂ‘ou%.%
ok oo Fo 2R wp . B
mﬂ@%ﬂr%k&ﬁ&ﬁ#%ﬂ
B s R T T N S i e .
Drrwk\.d.*uaiioo liaﬁ;c&a
£ N e S S e R
TRT E =T 283 Fpg <
Nﬂﬁ,,wéiwzﬂ%iﬁﬂ
4 ot S R T O N — =0 ¥
EpRds¥ g=gpy TEE
1 ﬂwo[ ._nn_ hwﬂ_ Em W._o o A& Oyﬁ“ :.wo 1%0 y \.W CJM
WO D T et Mgy & o WX
o W W o O T E R T NT

o ebesie}.

51

Aoz A As

-192 -

)

O,
S

i)

6,0002] 2]

X

1

s

R
c},

T 24uA 34z [EH3

bl R el Aiad Bl

[s)
of| 4 Bl 12,0003 384 $x3k 7,2005 & A8

ol Z ol Eolel 45 sl

—3
e B
SR %K

kel



. B

REFERENCE
. REE, ¢8R, BOXR, £EF L] HKE
A A B ASEAERICE, AT

4,

. American Dental Association, Council on

A 1%, 1985

Dental Therapeutics; Accepted Dental Ther-
apeutics, 36th. Ed. p.281, A.D.A., Chicago,
1975.

. R SEE, BEHE S8R
119—125, &>, 1982

Bass, C. C.; An effective method of per-
sonal oral hygiene, J. Louisiana State Med.
Soc., 106, 100, 1954,

o] 4.9

NE TRB}]& 9’]

=] o) 7 2ot ol]
A ood7 gk 2k A1a s A, A5, Al

%, 1977.

. R A EEukekel EERY mtEEd] 3t
g Add Q7 glghE Ao =, Asg,
123, 1975.

. SREERE D FAgoloka]Abel o F el =ka)

AT
Wb TR A eke] %), 4175, 1980. ‘
- Dingerson A.G. and Dingerson M.R., Prac-
tice management in priventive dentistry,

Ist. Ed. p. 79-84, Lippincott, 1973.

O BRI

10.

11.

12.

13.

14.

17.

. Wilkins, E.E.; Clinical practice of the den-

tal hygienist, 4th. Ed., p.309,326, .Lea
& Febriger, Philadelphia, 1976.

S.W.;
modern dentifrices,; J. Dent.
1927.

Tainter,

Some aspects of
Res., 9:327,

Van Der Merwe,

E.L. and Epstein, S.; A standard
for determing abrasion by den-
Am. Coll. Dent., 9:353, 1942,

539492 KSG 3103,

procedure

tifrices, J.

TAAEH BT

Caldwell R.C. and Stallard R.E., A textbook
of preventive dentistry, Ist. Ed., 221, Saun-
ders, 1977.
Gilson C.M. et.al,;
ical properties of several soft tooth brushes,
J. Mich. Dent. Assoc., 51:347, 1969.

A comparision of phys-

. Green, J.C., Oral health care for the pre-

vention and control of periodontal disease-
Review of literature, Section 7 in world
workshop in periodontics, Ann Arbor,
American Academy of Periodontology and

University of Michigan, p. 401-403, 1966.

. Diorio, L.P., Clinical preventive dentistry,

Ist. Ed. 282, 283,
1983.

Harris,

Norwalk Connecticut,

N.O. and Christen, A.G., Primary

preventive dentistry, Ist. Ed.,84, 84,

Reston, Virginia, 1982.

- 193~





