—oj g 2k} AL 3 A] 1 Vol .28, No 4, 1990—

Air-Powder Abrasive System (7]-%=F =2 7] 7])

9

St x
,61—._
-2 i —
1. A 2
. F3zz
0. Az oy
. = 3}
V. 3 Z
VI. % =
Ao gl
1. A =2
A7} A FAske] s F o3 AdE A
ol R qlA sl F1o Hjolgwizt 2 A
oA AHE AASE HE3 v F A5
T Aol FAANE FAFE o Fod ¥}
o =]

A A9
root

A 7 ek 2

scaling and planning,  ultrasonic

devices, rubber up with abrasive pastes 5

o] wkdo]l o, ATl £A®  air
-powder abrasive systemeo] YAHo T X
e, AaAA Foll A=z ol dl, o uhy
o Slg AokEwT +4gAel wsel
TeEe] HauEa gtk AdAY EHES
AA g Aotgo] AF Azpe] Ae|AEe] H
AAZE Hojgtom 2 o] A2g widlo] <lab
28 o oeo]E WEIm e 7hete Aol

A o} whxLo]

-7
-

ol

b AT

FAA G, F, AgFe Aopmwe HIEx
(smoothness), HFz2 L9 A A FP=s, AA
AA e A Fol FA7E et

o] AlgL o]y air-powder abrasive
systeme] # o}e] cementumel w|X|+= 3T
Aekx o7 339 digitizerd]  Michigan
Computer Graphic Coordinate Measuring

slel FHAdeta, A

System (MCGCMS) & o] &

#eol %wl W3E scanning electron micro

scope® °]&3ted FA 5k wlel 3l

&

I. 28 13

L. 2171 ¢& et Ae

|

Air-abrasive technique$ ©]-&3F #|o} 4}A)
%3} Prophylaxis #-3H-2 19459 Black®l] ¢
3l ZHzx® 7‘]47410%1 4 M= o] AA =
ot&  F7|9} abrasive powder (Aluminum
oxide) & FAlell ol HobE AbAlsta thA
H AA3 srAE FU7E Bt A4}
T JEE FgkElojAl eolh. whAld=

g 4L7] gke] o)

F5A

24 oo
a2

N

z-_»rzé

ol
gkl Al

I I =

&
e
e}

oL
o
g
o o
>~
0
oo M
b
o
°
o
o
A
b
ok

by

.

d) A}
A
© 1} rubber
ixé’

ot

= ° 1
A% a4 Adle FHem o o4

€

-381-



AaH o g Alg=lz] Fact,

Z ol thA] k®  air-powder abrasive
device?l Prophy-Jet(Dentsply Internationd
Inc., York, PA)o] =Helo} HAAAEFE
7}]51 oltk. o] 7]AlE sodium bicarbonate
opR A2 ARgsle] FA9] 3% dl el
1129 tricalcium  phosphate  powder 7}
sodium bicarbonated] #AlE &3 sEE
Hrhelgleh, o] mirAlER 4EFIeE A
s Sabste] RAbEe, B g 3]

N

E=A
Fo] aw BT %, sleds
'

N‘ﬂ. }‘\

d

bicarbonatew ol &sAde] Eol A
saliva ejector% %-38lod wjE c}re

%1% sodium bicarbonatety tj¥E-ol X
ofof] AbgEol A wiRA e v AEE
Z {19 Mohs 7 54 Aol ot T4 v

o =1
oo,

dulxlo 7 7.8 pitv} fissures A5t

Abel ZAEELS rubber up WHH T &3

HoR ArsE ZAed HanEgirie o
O

Aol Fulwste] sfed= UF-E  rubber
cup with paste Waidcl Ax 9% gAlg
ohn Bastgon!y, R wWE Wt gl
by W eH®. o] air-powder abrasive
b o cyuretteo] v} rubber up W BTk 2k 3
wie] A2 AekebudA] v #FAEE AA

e o] e &g dAVSY, o £ o4
I odg Sl Basiodcehn.

Despain® Nobis'®+= rubber up vt olr}
air-powder abrasive #wo] Aol w3 Hf
S, &AL, A, AL A ] glo] AlEF

644 5ol Aot glvks H sy,

2) Aol g &3
o2l o7} air-powder abrasive H- o]

Azgnel vlx dgpol wlsie] o] Foiz)
e apoldst woldsl o o s

A
(smoothness) o] wjsled Az Alulzl AT
B askolch,

Atkinson!'9%-& fixed spray7} 30% <lbel
oF636u 2l ZeolE bl R mofe] wim i
WolAof 4wz

8hgl tL‘LOﬂ etersson*?%-& moving jet-2
o] 8-3}o] A oke} 60" ZEE 5mm Wolz A
glofl 4] 307t %A1l A3 oF 25u Hole
cementume] A£AE G Fule AHzc}
Bshodel. Boyde's Abobal, wiopa X
%°| jet sprayoll whEAl wlmgojzlv], =
WolA .o moving sprayell Al 5 160g/min o+
A"y Badlgdch. Horning®V%5& £0

2 A H=&e < (root planning) #  air

j.‘l

~-powder abrasive w2 wlmdl A3, A,
Wol, efe] AA glois Ao vl A
g dA% ot 1y, Berkstein!®-&
ol =} B A|wlc} scaler& AREA] oF 274 7o)
o] wolAo] AAl®v} air-powder abrasive
s AREAL oF 10p AE7E 2AlElvn ¥
aEkgich. Toeves?+ air-powder abrasive
ylulo] k2 A 7F%9) curettee| vt reciprocd
contra angle® A2k vbiv ol Ay # &3t
22w YAt vaskelch,

YA-Z 0 2 air-powder abrasive system$
o] -§-3te] HAH Aol o HxpTeol | wlzhet
Ao ozl ol Aola Al3t(dentind
tubule) ©] smear layerel <& =& A Aol
7]l ghep,

3) T2 AHg]

o] air-powder abrasive system$] AF&-# 3}
Fol Al ohgat Freren,

1. nozzle ¥ &4 3 olv AAsisE
Hote] 7} 1/3%HolA 4mm WA 5mm =

o]z AelE = gr}.

2. AAHE= sprayrh Hopwdat ok 60°= A
A A 715 FAE ok 807, miwe 45
Al 1A A7l e

382 —



O‘:
[}
el
=l
=
a5
e
ot
@
o
w
s
J&
fo
Ol
)
ot
24
g fir
>

[SRiN
7—1/q ]‘31 Ex}t psd é? j—vur;é)‘-7\ﬂ]—$ }'-/T\—
Apg-ghet,
7. A sodium diet%E sh& 3kAl, Ald &

A A -7 e Al 715l
A "Ho® Glenwright?®5-2 ®oh ZHg &
9} A]%A 0.2% chlorhexidinee & F+7%
.% Bl B -ﬂxLo}oﬂ;} _,;,_zmu}/] /\},g_
o}

34 air-polishing®¥-& F4 o) aerosol &
5 F
[e]

u}zk7} A & subcutaneous emphysema
BaEglot dukEel FAA Fojute s
gt Fodotel] A= °H7 ¥ =23 T B

o % s)golol

I A8 ME

24 A2E & dAR Aof AlsT A
2= 223 Ao 35 vl AFEA
olZuld o] whA] 2ASked Duralay Resin
o2 3RS o dFuly e Aol v
Aol 71FAE wrEdden o] dFelE e
228 4 9l= duralay resin £71& ubEo]
A o] Duralay £7]% A& A3 Zo ofE
stk (2® 1)

D EFH7171e) g A

Michigan computer Graphic Coordinate
Measuring system (MCGCMS) 2=
& AusA FA 5] Slste AR ez
Aenes elg]  arolgel Mitutoyo-203 instru-
ment (Mitutoyo Mifg.Co., Tokyo, Japan) 2}

wear ¢ <k

Mx-203 digitizers Hewlett-Packard 98165

AFHol dAAA FA4stee B U
X, Y, Z 29 x4z EASEE a9k
=2 -94 2o Geopak software(Ze]E &A%
4 917 s1ebsl 7)) 3 Scanpak (2% & = vt

v Z2A4% 4 9l¥ program) softwareol] o}
A2 “Tooth-Scan”°]8F program$ 4
3dol vEb X5 graphice® 28 4 3l
A ulE Az olc)k. o] Geopak program-e 7]
T AAshrl fske 4Ale TiEAHe] 22
shAl ®reh, o] ZlEH Algo] =iul A
&3 B 9 A] 2

A
gx AL ZEEs #4417 i
<

o] A#o]|AE probed] &% tipo] HolZw

A ol FATN AxE Held e

“Tooth-Scan” program% H 3kl 7 “Single

-PT"ebe Al Zwio] wig] Astedzl o] A
ol w

4
s quswa 242 4 A=% A

—-383 -



program-3 4tk =3k probed| 2 (shaft) o]
]

U FA9 Foizl AE FAHA Amg o]
A b dFelreg A FE AlzskAd

o] program-& ©l2] Az HEF 50707k
o4 o @ ubEdle] X, Y, ZZ 2 3o

A7 HolAeh. of Hald FES ol
Has) AR E de Ed 4ol W
244 o} Fosl 2ol Heh. wheb w)
W SR el AERE 64 hEsto]

FAotod 5u olHellx 99%9 e FHA
i 7]%”&% FotEE absEglet. o] 64 &
BA 227t A7 AR Ak A
=% AT 5 =F nokEdet Aee
7 Aol AFe] #3e FHAvbet Hard =+
floppy discoll 719 slefalet. A= vhmi} £
Ad Aol ok zole W (Z-value) & ¥l
mer Agdos vad + gl

Ul Al Z1EHE odFuly 9o FHFol
Digital linear scaleo] %-2tglo{zl . micro
milling machine(Servo products Co.,
Pasadena, CA)& ol &3l abEdlct. =2 ¢
off ote] YAl wE 7FHE sl A
sted FA winicl Foizl JEHE AHT
T Uk ZAREEGc. Aol ®EE Cavi-Jet
sprayel k&EE A 7tdistc MCGCMSel A
A skoich,

Ase) B4R $ool P4 spray7h Eos
5 Agagct. of ¥4 4

ol
Y
2

& 7 Aol =fE% Duralay 4hel
A7} 7b5d dFelE e 92 A4
7 0.080 inch®] Fw3t tray material T
(Healthco, Inc., Boston, MA)-g& Ah83}od
Omni-vac 71AE o]&3ted Az3podct. Air
-powder abrasive system- Cavi-Jet (Dentsp
ly International, Inc., York, PA)-& A}-2-3}
%32, powder flow ratet medium3} high &

5o Al et °l “%%‘—%% A
1

7kell, water flow ratet
powder+ medium®} high F7kell 9 A
t}. Air/powder lined} =zl 37

743} 40psi 9

4) Scamning Electron Microscopy & 93t
FEA 2

=] 0} *] -2 Aluminum stubel] Bh£7}E 7}
Hal % ﬂi 2HE s Fok A% &t
o} 4 é,}d\l Zoll Edward S150-B sputter
coater® 75 =] 100 Angstroms F72] &2
2 xxsle] dnj7gulel Ayl Axle &
ol A deofuvtr s shalel. Aue Amray
1000-B Scanning electron microscope °ll 4
aakskod o,

=133]

4. it

il

Slol g Wwgel st A& Cavi

Jetol  10%,  30%, 90x7k A elglc
MCGCMSE ol §dte] 7 AelAzivtel %
selaled Sl Wata e SAa9n, F4
ArlRe o 90ze] wshet 2ol

Grke mekel ¥uwl 71dlo] cementoenamel
Junctlon otz 4] A 7Fo] =) whel whe} Zr)E]



o 3.

3. MCGCMS &4

F 18 Aol Al Agel A 2t
o} &2AE Z-value®: ZAEEC. B 2= 7
Alzkeelch W3yl foA4E shREA
coxon signed rank test® 3dlod wlmEholch.
o A ZE elageA

”
oX

¢!

F
L
s
e
>
N
N
o
2
gL
R
2L
2
R
A
ol
it
~N
)

point Mo M1 M2 M3
1 1.987 1.989  1.991 1.986
2 1.883 1.884 1.881 1.881
3 1.871 1.854  1.838 1.820
4 1.774  1.757  1.750 1.742
5 1.782 1.771  1.769 1.705
6 1.869  1.860  1.857 1.837
7 1.869 1.865  1.862 1.855
8 1.899 1.895 1.891 1.888
9 1.921  1.916 1.913 1.909
10 1.838 1.830 1.826 1.805

MO : Before treatment

M1 : 10 seconds exposure
M2 : 30 seconds exposure
M3 : 90 seconds exposure

H 2. Wilcoxon signed rank test

MO M1 M2 M3
Mo 1.000
M1 .009 1.000
M2 .008 .017  1.000
M3 .001 001 .001 1.000
E 3. AHop Al¥ WA He wkE FEHe &
A %)
NO X Y Z
1 3.754 3.826 2.334
2 3.756 3.823 2.345
3 3.755 3.823 2.334
4 3.752 3.822 2.333
Mean 3.754 3.824 2.334
S.D 0.002 0.002 0.001
v. 1 &

dHbd o2 depth abrasion? air-powder
abrasive systemoll &3 Al7lo] weli H
ZhEi gl et vl Al Holx] ghskrh. X obA]
He vE 1027 =FHox of 17 oA
=k £ 5 9027t &A= ok 80uol
1 slgzlo]l & Bk, MCGCMSH

_l,?, 52 f‘

1o

b

N

"
‘ﬂr

A=

oft |d r
o
Y ;.&

rir
[oF

=~ 385—



3

AAE ARAZ W AR 4

=

Z471714) el SRl A7) A& AFEA

eEoket ] Algslof Al dlu] Algel 77

A el expet FA AL LS A A Su o

Walel Fwol =olg, of 23e o
=

Cavi-Jet tipe
Aot wEF B Ao R jet spray’t B

Aag ol AHueE FHelFory o 2w
Aolgl Aoz Agzbslolc). ProbingAlel o #]
Aol 4 x| o4 probert slE& 4 wlolz
Fo] EHo] 60ulEo Fatdu]zd ofefell 4] &
olElglont oiwl jet sprayel] k&3 2lxl9]
Abebg el wheba] probeel FAZF dAStEE
skEolzl= FAe Adelx mil A shAl =2
et A=l S5 zk%w- A gksleba =4 5

ek, g kel A X
A-5-0] air-powder abrasive system@| | o}
vhRoll ghste] Bwdh whel wpxlzixlE o] A
ol 5 Abcdakel Aol Ao aabr gt
Atkinson'%oll ¢&bwd 30x27F A< & A=A
sprayell 2ol 212 wf 37)delel A 3Ad
of &t FBled A= tooth cleaning9]
A5 A zpel wlszsieha B s 9l
air-powder abrasive system®| vl%
[7-& Be oo ofsfe] of gk-&wlA

ul
™
T 2
R
I
B

o2
ml 2

o o

=

Q
=2
, nlozzle-target A, &7k &
, %EFAZL QlAbe mr), &3 a)

A
zfol, qiAle] &x, spray’lt £

=
=

fto L2

2 ot e 5 e o
2

N
N,
Ao,
olt,

, Aot zl  wielA.e  dentinal tubule,
gingival attachment o] £A& oz HFd3}
ZEo] ofyn] Wela ¥ o} mineralization®t
= & FHo o] AAL WE fHor
#7ko]  qkEle{E A7 45u®ollA 7509l
sodium bicarbonate =t o] w|Ald B3
& EmE vhRAA e A 20lde B
& ok vhRsb o} odwl o Fwo
sl mpmofFo]l <zl FolE Aoz

Y, ol A3
£ol Flofete Aoz A7A

O]AOLA O#E{ _9,__/‘;‘_%0] Z]-g—y] ;(] i_’g_&d pan

AdAEe Az e ARE zU9 Ao
A7, md 1o

Ao a2 wWatedct, AF <27} air-powder

abrasive system% AFEA] vwlmto] oJgkg

F+ LE parameter® L@l dlo] Al-E3lo] H
Axvha AzkE o)

o2 AR vtrel Az Aotel] A&
oJ ol thelelE ThE AF7} Washeler A7
g}, % two-body abrasion study among

several materials, %22l prophylaxis Ht

Wzke] ok, AHel e,

Air-powder
abrasive systemoll x=%% oz E£9 5ok
Aol 3 A A QlqFo] ofml xhE A

°lct.

1. Air-powder abrasive system-2 o}z
& we] virAlzlzg CEJolello] A4l &
W3l o2 o),

2. Air-Powder abrasive system- =83
+ Ao mprA7Al skt
3. MCGCMS+= #7e]  AHztedd HEE

Z 37 ol AasA Adsie o
A& 7HsskA sked



10.

11,

12.

. Clinical

REFERENCES

. Linde J, Hamp S, Loe H. Experimental

periodontitis in the beagle dog. J Perio-

dontol Res 1973; 8:1-10.

. Loe H, Theilade E, Jensen S. Experimental

gingivitis in man. J Periodontol 1965;

36:177-87.

. Waerhaug I. Presence or absence of plaque

on subgingival restorations. Scand J Dent
Res 1975; 83:193-201.

Gibbons RJ, Van Houte J. Bacterial adhe-
rence in oral microbial ecology. Ann Rev

Microbiol 1975;29:19-44,

. Smith DC, Williams DF, ed. Biocompati-

bility of dental materials vol I. Boca Raton:
CRC press, 1982: 160-75.

. Black RB. Technic for nonmechanical pre-

paration of cavities and prophylaxis. J
Am Dent Assoc 1945;32.955-65.
Research Associates Newsletter.

Oral prophylaxis: Prophy-Jet. 1981; 5:1-2.

. Council on Dental Materials, Instrument,

and Equipment. Status report on pro-
fessional scaling and stain-removal devices.

J Am Dent Assoc 1985; 111:801-2.

. Vesterhus-Strand G, Raadal M. The effi-

ciency of cleaning fissures with an air-
polishing instrument. Acta Odontol Scand
1988;46:113-17.

Lehne RK, Winston, AE. Abrasivity of
sodium bicarbonate. Clin Prev Dent; 1983;
5:17-8.

O’brien WJ (Ed).
perties and Selection Quintessence Publish-
ing Co., Inc. 1989; 437-440.

Willman DE, Norling BK, Johnson WN.

Dental Materials. Pro-

effect on
J Am Dent Assoc

A new prophylaxis instrument:

enamel alterations.

13.

14.

15.

16.

17,

18.

19.

20.

21.

22.

—387 -~

1980; 101:923-5.
Garcia-Godoy F Medlock JW. An SEM
study of the effects of air-polishing on
fissure surfaces. Quintessence International
1988; 19:465-67.

Boyde A. Airpolishing effects of enamel,
dentine, cement and bone. Br Dent J
1984; 156:287-91.

Berkstein S, Reiff RL, McKinney JF, Killoy
WJ.  Supragingival root surface removal
removal during maintenance procedures
utilizing an air-powder abrasive

J Periodontol 1987, 58:

system
or hand scaling,
327-30.

Weaks LM, Lescher NB, Barnes CM, Holroyd
SV. Clinical evaluation of the Prophy-Jet
as an instrument for routine removal of
tooth stain and plaque. J Periodontol
1984;55.486-8.

Munley M, Everett M, Krupa C, Somerman
M, Suzuki J. Removal of extrinsic stain
for air powder polishing (Abstr. 356).
J Dent Res 1987; 66:151.

DeSpain B, Nobis R. A comparison of
rubber cup polishing and air polishing
(Abstr. 357). J Dent Res 1987;66:151.
Atkinson DR Cobb CM, Killoy W], The
effect of Air-Powder abrasive system on in
vitro root surfaces. J Periodontol 1984;
55:13-8.

Petersson LG, Hellden L, Jongbloed W,
Arends J. The effect of a jet abrasive
instrument (Prophy-Jet) on root surfaces.
Swed Dent J 1985; 9:193-9,

Horning GM, Cobb CM Killoy WJ, Effect
of an air-powder abrasive system on root
surfaces in periodontal surgery. J Clin
Periodontol 1987; 14:213-20.

Toeves SE.

instrumentation.

Root topography following
Dent Hyg 1985; 59:



23.

24.

25.

26.

27.

350-4.

Johnson G, Brannstrom M. The sensitivity

of dentin. Acta Odont Scand 1974; 32:
29-38.
Dentsply/Cavitron. Instruction Manual.

Cavi-Jet Dental prophylaxis Unit, Dentsply
International Inc., York, PA 17405,

Glenwright HD. Knibbs PJ, Burdon DW.
Atmospheric contamination during use of
an air polisher, Br Dent]J 1985;159:294-7,
Finlayson RS, Stevenson FD. Subcutaneous
facial emphysema secondary to use of the
Cavi-Jet. ] Periodontol 1988; 59:315-7.
McDowell GC. Bloem TJ, Lang BR, Asgar

K. In vivo wear. Part I: the Michigan Com-

~ 388 ~

28.

29.

30.

puter-graphic measuring system. J Prosthet
Dent 1988;60:112-20.

Bloem TJ, McDowell GC, Lang BR, Powers
JM. In vivo wear. Part II: Wear and abra-
sion of composite restorative materials.
J Prosthet Dent 1988; 60:242-9.

Castagnola L, Wirz J, Garberoglio R. Die
Reinigung der Schmelzoberflache von Pla-
ques und starken Ver farbungen mit dem
Quintessenz 1983; 34:963-72.
Barnes CM, Hayes EF, Leinfelder KF. Ef-
fects of an air abrasive polishing system

Gen Dent 1987,

Prophy-Jet.

on restored surfaces.
35:186-9.



— ABSTRACT —

EVALUATION OF AIR-POWDER ABRASIVE SYSTEM ON
TOOTH ABRASION

Jung-Suk Han, D.D.S., M.S.

The maintenance of good oral hygiene in patients with or without prosthesis has been one
of the essential parts of the total oral health care. Recently a redesigned air-powder abrasive
system was introduced to remove dental plaque and stain from tooth surfaces.

This study was designed to evaluate effects of this device on the cementoenamel junction
area quantitatively and qualitatively by using the Michigan Computer Graphic Coordinate Meas-
uring system (MCGCMS) and scanning electron microscopy (SEM) after exposure to an air-powder
abrasive device.

A tooth specimen was exposed to a Cavi-Jet (Dentsply International Inc., York, PA) for
10, 30, 90 seconds intervals. The MCGCMS was utilized before and after treatment of the speci-
men at each time interval to measure the depth abrasion of the tooth material, and SEM pictures
were taken after 90 seconds treatment of the specimen to evaluate surface characteristics.

Following conclusions were drawn within the limits the confines of this study.

1. An air-powder abrasive device abrades cementum rapidly and should te used carefully below
cementoenamel junction.
2. There was no significant change on the enamel surface quantitatively.

The MCGCMS reproduces and measures experimental poiﬁts accurately,
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