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The purposes of research were to study the effects of gamma irradiation and
autoclave on surface roughness and cell attachment of Sa0S-2 on polished and sandblast
surface of Ti-6Al-4V. The experiments were devided into 2 parts. The first part was to
measure average total surface roughness (Sa) before and after sterilization of both polished
and sandblast surface. Surface of Ti-6Al-4V was prepared as followed: polished by polishing
machine and siliconcarbide paper No. P400 and P1200 and sandblasted with 50 micron of
Al O,. Before sterilization, Sa of polished surface was 0.0958 + 0.0168 and sandblast was
0.2885 + 0.0426. No significant changes on Sa was observed in polished group (p =0.01).
In sandblast group, sterilization by autoclave had no effects on Sa (p =0.01), while
sterilization by gamma irradiation (Sa = 0.3696 + 0.0199) was significantly higher Sa
(p<0.01). The second part of the study aimed to examine the cell attachment. The results
showed that there were no differences of cell attachment between gamma irradiation and
autoclave of both polished-and sandblast surface (p >0.01). Sandblast had greater cell
attachment comparing with polished surface (p<0.05). In conclusion, the increase Sa after
gamma irradiation had no effects on cell attachment, while sterilization by autoclave had no
effects.on both Sa and cell attachment. The results suggested that both gamma irradiation

and autoclave could be modified and utilized as the sterilization protocol for titanium alloys in

dentistry.
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a Aaana 1 [ Y d‘ d'o/ c?/’ [l o Y A dy d' A [ Y
nalpnsemenutiosiiga  Tasidaaiulignilmdemeleoiione  vwiolunendunu

4 4 o’/’ <] o Y 1y T o
iiogetiun lugnihanedaedaa il Aunule, 7,10]

~ a - = 1 I A Y o kY
TnmiionnSans uaz Tanguay lnmidenaiaiuTanghlimadniulan
= A A dg IR A o A 1 Y v o
Fanwia iilesnnivuvesesn lyadgaaanuravelane  setflostumsduialasnsues

= v

o dy A I a dgl = 1
loesuvnalanziuiiowe tazean lsaninavulinauauianmaniuana1aain lavg[11]

Q

910 The glossary of prosthodontic terms seventh edition.11999 1414

a Y o Y = o dy
LlfﬂiJ"UENﬂ1ﬂ611'lﬂuhlﬂ1/]'l\1°]ﬂﬂ'l1/‘lﬂ\3u

biocompatibility : capability of existing in harmony with the surrounding

biologic environment [12]

d! = Y v v = 4\? U

mmmzumimmu"lﬂmammw UYUNY

1.43.1 qmau'ﬁammﬁuﬁ’a (surface properties) : iﬁﬂltﬁiazwﬁﬂﬁﬁ
d" Aa 1 @ =\ 1 dy A A 1 v 9 o <
WUHILANONNU ICTUNIANDNITAD VT UDIVDIUBDLYDNLUANH NN URAIY ANNAUIIUDINIT

o @ < 1
VITiTﬂLﬁfJiJﬁluﬁg83ﬂ?’)ﬁﬂ\‘lﬂTﬁﬂ?ﬁl‘fl}'lﬂuul@s{ﬂ"lﬁ%ﬁﬂ'lw AITULLUNLLIN ANUNUNUADNIT

v
A o o

o @ ' % A g a d [ 1 a @
uAntn Lagmsnans ou[2] Fenuantavesisanduiladendinn13] aemanamadinuld

MaFmn Insdoaniorsan[14]

1.4.3.1.1 MSM38UINTNEN (implant preparation): 91nNN19
=) % = = 9 L% [ =
M38NYD Adelluazaiz[4]l  AIININBNITYNINITBUAIBANNILUATLIY  UMIAIVANNS
Y 4
Juginena(mechanical shaping)vedTang lnmiienuigns Taslusznitemsinsondae

d‘ 4 o =) v v d’d A A
mimﬁ]ﬂi(machmmg procedure) Tﬁﬂ%qﬂlﬂluﬂﬂﬂgﬁi\lN’ﬁﬂ“lJ“lJiiEﬂﬂ'lﬁVlll@'lﬂ1ﬁ NIy
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v A . A v o Y3 A o o o a
a15viaeau(lubricant) uaz/mse a1 11BuU(coolant) UASIUDTUNTNUDINIAIZINANT
) ¢ B o A A v = v
afeeenled  Yunun Tagnanuvur  aalseney nmﬂmmﬂwumqamﬂ
. J d? Y [ Y% 9 J Y <
(microstructure) VY9300n la muagﬂuwmﬂﬂma 1&un ANUAU(pressure)  ANULTIVD

tﬂl % .o d! 1 1 a zﬂy a
INT939NT(speed of machining) ¥IILTINANDYUUNNUDINUNI(surface temperature)

3 J = S A o 9 A o Aa
Junouse lillumswssunae MSRINNNALDIAAIATBIDaAT TN
v 3 v o ) K o
(ultrasonic) LlazﬁmuﬂTJEJm‘J?J‘]Jhli’JumWfJGl@]ﬂ’Jmﬂu(autoclave) Famsov lorhmaldaiy
[ 1 A 3 4 1 a a
fU ALUNAADMTINUANNHUIVBIFUOON L4 1A mwzﬁwamﬂmﬂﬂauy‘amm‘lamaﬂ«m

(OH radicals) Tusuoon loa 1a

14.31.2 Tassaianazaludsznevvesiisnien
(structure and composition of the implant surface): ﬂmﬁuﬁaﬂmﬂﬁ(chemical properties)
F4
vAa 1 a v W 4 ] o Y 4 1 1
LAZAMAUUATENINNITUNT (interface properties) gﬂmﬁu{ﬂﬁjlﬂ%uﬂlﬁﬂ’f)@ﬂ‘l“vﬂlliJGlsb'mﬂ
@ 1 A =} A 13 @ . .
Yvedlanzied TﬂﬂmwwafJNENTmi:Nﬁu"lmmuammuﬂu’JﬁﬂNtm(composne material)

Y A 9 va A Aa A A Y . .
ﬁuaﬂiumuﬂmﬁuummﬂaeumTamuazmmamuﬂmqmi(deswable surface chemical

Q

=
g}

. Y Y = ' = = . .
properties)vo400n lod aeriuniuedlane bnimifionluudve 1%31a il (biochemical

. . 1 o a - .
viewpoint) ao @il E’Jﬂﬂ]l%m%immomde ceramics)

1.4.3.1.3 amauﬂ’ﬁmamﬁ (chemical properties) :¥10
9 aan = = Y Jd a a [] 1 2
@]ﬂ\iﬂﬁﬂﬂgﬂSEJ"IVINLﬂjJEU’ENI’fmziWﬂmEJN ﬂzmm@mﬂaaﬂ"l«mmnmm"luh@mﬂﬂmﬁum

= 09}1 £ o [ )=} 1A = J
mmmaﬂamumﬁ 3]“]5\1E"fﬁ’ﬁ‘]JIaﬁ%hl‘i/lmLu&ﬂJi]%WU’ﬂiJﬂ’ﬂmﬁﬂﬂﬁﬂlﬂ\i@@ﬂhlcﬁﬂﬁ'Iﬂﬂﬂ

1.4.31.4 Wuszadl (chemical bonding) : WUNFHAVO
Wusg(bonding) Hnaewtiandnz Tuana(biomolecules) ansndaaanuamnion1d Tao
1 I
uiigeen lalu
143141 Wusznd¥randluudansauaz
‘]JQQQ d d . . =
aAnEunaeIdad (long-range and weak Van der waals interaction): 3¢UA1U
3 Y] 1 1 Aa = = ~ Aa o =
HAIVRINUTZRY 1UY9 1 - 10 Alaunaeiee Iua (kcal/mol) Fa1nNIZNANUTLIATLLY

A A A o a dy I a A = A a
D1ITINYUNHUINNIY Lm%‘l’i'lﬂll‘W"L!‘ﬁz%uﬂuiﬂﬂﬂ%%mﬂﬂﬁ!mmﬂﬁEJL! Gmﬂmafga NYILIU

a 1 1 4 <
W'JE]EJ’I\W]@LﬁENLLﬁgi'J@ﬁ'J
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(%4 IS

1.4.3.1.4.2 WUSLNNYIWAVIASWUTIAN NN NI

9 ]
= []

(short-range and strong chemical bonding): WUIWUFZIURGAD MIHAOUAUYDINGY
wmaﬂﬂladﬂizi}ﬂlmﬁmaﬂmaqaﬁ@ﬂcﬁu(overlapping charge clouds of the surface and
v
adsorbing molecules) TAgINNUNILUFWTU) Hazll 93A1VDINANIIGI(high degree of

. . . 1 [ 4 = 3 % ] ]
directionality) 15 TuiuszIaaun tasinNuuIwsweiusege Tasoglugia 10-100
a a1 A 19 A 3 Y] 1 A a1 dg}
Alaunassas lua Tasdo A UANUUUAETIVDINUTLUINA 30 D launasiao Tua vu'llay
A g 1o [ . A 1 £ Aa A A o3|
nodunuy hidundu(ireversible)  1119991A1A5 33009 Tuananazuannlasuunuiiu

namagtuaznunaiulszneuminzilocal  composition) UBHINAIUMIAYDE1NTIAD

A o A o ] <
Tagaguudy  fAwessnfenswanTanzazgnoond lad lusiennundans

o A v A A o = a A 3 <3
YoIRusEInwn  taglydavediuszmunivassia  Tagnonnssnudluanuuawsa
yoeiuszuuy iAunay Wisuuumsuanilasu Tuanasdderiioa(continuous exchange

1 1 a J b . .
of molecules) Lmé’fax‘li’)gcluﬂnzﬁnﬂa"lﬂumﬂﬁ(dynamlc equilibrium)

1.4.3.1.5 YUIUMIMUANNANUITONDVDINITNN S

A

a =K & a' AAAa - . . . . .
aHUNIBUATIUBIIAINT IN(chemical process at the inorganic-biotissue interface): AW

9 i
=KX A

S A a a <3 [} 4 1 A
Wuwesoon lsamuiuinuinaurinnieylunszaniianiuiooglueimal1s]  Tasmsiiy
dy a A A =)
ANUNUIHDILIAAN 1 138 2 naln  nNalnusnAeezAauyse leeuved lan(metal
. 1 1A 4 9 a @ A ~ A a
atom/ion) LNTPONFAIDON ITA AWAWVVIUMTEONTIATY 150 NalnidesnooonFHIU
LN NAFIVUBENTAU(an oxygen carrying species ) Nieon lud llfisesneduiaves
4 ] o
Tanzuazeon lud(metal  oxide interface) 1954 91013 Iozasuvealalasou  aziinld
pongud 1l 1a Tasee oyyaveslaasonsa saulddemsuns(diffusion) vesleoauves
Y
1 | . 1o 4 [] o
uss1g(mineral ions) @1 lilgdusen leddg wu levouvewnasouuazloanesa(Ca, P

ions)

v
UONIINUEINDYIN HITEUIDTREARTURATEHINTINMEULALNTZYN
' Y
(bone-implant interface) LlﬂiﬁumﬁfT‘UﬂﬁLﬁﬁJmmwElm*llmﬁum(surface roughness)
YOIIINMYY 1Y 9INUITeVN Buserttazaa [16]111 1991; agin Wiaszunvsesse

v @

v Y
llWﬁi%ﬁ’JNiWﬂLﬁﬂmLaSﬂigﬁﬁ]ﬂuﬂiﬁuﬁiﬁﬁﬂﬂﬁL‘W?JﬂTIiJ‘Vi81Dﬂlﬂﬂﬁﬂﬂ351ﬂlﬁﬂll
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1.4.3.2 msiaseilszguesdaglane (metallic materials) : M131/avey
Uszqueeiag lansaziinademainamsnaniey Iasnmsdesilszgazgnaruanlaelgnsen

mﬂmﬁuaz]lvmuﬂﬁ(chemical and electrochemical reaction) cdﬁwzﬁwa@iamiﬂa'aﬂﬂizﬁ;

Y 1
v A

[ 1 dy A I~ a 1 1 dy = 1 Y

Youiaq lavzgitiowe tazanuiuiynnmsdassmamaiii[17] Fe19nan lannasan

navuumsma Iiiuaiielectrochemical process) azinamsaienealooou Fanasnms

1 1 4 A o Y ) aaa 4 T . .

menoa lovousoman Ao M limsnilfnseveusadunwies(impairment of cell

reactions) laudamssunau(iritation)  eeduilszam’a  uaztalilszafia(surface
[ 1 1 = I [ AAa 9 = Y o ' dy

charges) vodiaavzawagonslasuulainnuilunia-aa(pH)NAINE  FInaIna1il

<3 a o a . < ¥ 1 o

WUITINNVTULIIVBINTYNINIEIINNEVEd Lariz(metallosis)  dziudadiulasnsaiy

a I a - { a @ 1
Sannuilunytoxic) ved levouved lanzninaanmnaniou

] 4
williams [18]11:3) 1981 na1n 1991 “tiesnin Imsialjnsovesintuinuas

9
[ Y

091} Y 1 4 { <3
v luvIuMINANT DUTINDINIFINADUNYDIDIAANTBU (electron) AIUUTMNUD

v
A o

aszua IihveaTanesndionlagduiludediday us Ziter [19] 1wl 1976 na1ad “thams

9
%

A A ~ Y Y A o ' a £ g y @ o
@envessRvIvInuUTIndon dia19g lifimsneanseunatiunan” duinaisrzgaIy
nuuvesnseua lnlihcurrent density) veelavizsinien Tagsmsianansenuve lnih
= . 1 aan J Y a A
indi(electrochemical effect) apdfnscnveusan uaz aizaumslasunlasmaniinions

o & A v
‘ﬂ'la']ﬂsll'ﬁ]\nuf]!ﬂaiﬂfﬁ@Uﬂ')ﬂ

Anuriuvesnszue i Ao M5IANNULANAVDILTIAU
v Y
aszua I (potential difference) 3¥M319VVINMIIANFUNTIaL(cathodic reduction) 1ag
=) U d’ 3 . . A d! Q/ wva = .
VUIUNTOONHATHNVIVIN(anodic  oxidation) G]Nm‘i71ﬂmmﬁ"lﬂﬁuﬂu(electrochem|ca|
d‘ I o aan o % 1 z 1
behavionveslangh hinlgnser(passive metal) _ii1lagTansoreuost)szynauaniu
Y v 2 [l
anudumuundun liingnsei(passive layer) wonvInHdwuNEIANMILILUYDS

< o [
aszua Winn fazi ldimsdnsu ldnedinmilesas[16]

Tangnhunldvemssninszgniinlunedasnssunszgn(orthopaedics)
= ' v & A 1 = o ' =
Imsunsnsznedgiione Tasseuruvatenaln soudamsianseu msdn waznalnms

] = ] [ 1 d' a 9 . [ 1 d' a
ievuums I ual wu msdanseuiimavinusudu(stress corrosion) mMsnansouiing

mﬂmméﬁ(fatigue corrosion) L@ mﬁﬁﬂﬂi'@uu,um%lmaﬁ(fretting corrosion) Falany
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{ [ 1 Y [ v L&Y a an

NUNTNTLNHA HaNuFURUS T UMIINAANNAVNAINIATTNYDIT ALY
(clinical implant failure) Mya@IBYBINTZYN(OSteolysis) MNALRAzeIMTHRARINITS
(cutaneous allergic reaction) wtaz namsazanluvinunlnasenliremote  site

accumulation)[20]

Tanzunsnszaeeon lansinfiengnisedisnsdalen1ediziFinaves

sy o . . ) . 1 a )
E]’s‘]ﬂllclfﬂWmJ(bmmechanlcal breakdown of oxide films) mumi§mmm‘v1mm(frettmg
weaniazMinasuiszauganIa(micromotion)seWied Uz noUveITININENLAZ NTZAN
Y A o 9 1 . A . Y] A
1NN15 1ALLTINTOMTH1IUVBIYeAB(loading  or joint function) tazkadnilatea1ean

cﬁu«%’aumaaan"lmnﬂé’au(effects of complex environment factors)[21]

14321 waveinnzanuiunsa-twavazmsilanilassy

Uszguedlang : 9MNMIANBIYDY Okasaki nazamy [20]103] 2005 wumsilaaildes
=1 % o J @ I~ [l A 1

Uszyues Imnilisuuay Mmuwdon Tanuduiusnuaganuunsa-ua laomwizeg g
o 9 ' A 1w 1 1 = = A d?’
sEaUNeenIMIoINY 4 Taenumstlaatdssiszgues lnnitisunaznu@enszinuiu

1 1 Aa A 4' I A 421
arumsaniaseilszyueseguiisnszasaulonzanuilunsa-umnuiy

dyw 1 U = =
wonninidawui - msdandaseilszgues lnniienoanainTavg lnnidioy

a A~ v o do a ¢ A 3 o 2y
Vigntanuduiusnumsivges lsauazinnzanutlunsaauadivsnaie [22]
1.4.3.2.2 anuiunsannmslaaase)szquedlanis :

Tl - dwashldinadgnseedinunsswesdaale lvdn uazwaiaun

I L. 8 dil A = i A
i (histiocytic and plasma cell) Gl,ummﬂmmﬂﬂgamEm(pseudocapsular tissue) NOYIOU
Y ~ Ao Y = oszl . . . A = dy
Gllfm’e)mEJim‘mﬂaﬂllﬂml,ummwuﬂ(ﬂ—based total-joint arthroplasties) nUMIEN UONINU
o 1 1 =} =y, 1 9 1 1 = 14
GINUIN ﬂﬁﬂﬁﬂﬂﬁ@ﬂﬂi%’i{]ﬂl@ﬂul‘I/IWILUEJN‘JJNﬁGI’E)GU‘U’Juﬂ”li’di'NlliﬁTﬂLLﬁZﬂMﬂlﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂ

v Y
(osteoid nodules) “lumuuumamﬂwaﬂmawgﬁgﬁm(rat calvaria cultures)[23]
a A = o Y a o A . y H
ogUIUEIN Imam1¥inanzaNnuINdsy (Alzheimer’'s demantia)

a < a y A |a a 1w 1
'J"I!‘i«!!aﬂil: ﬂ$Lﬂﬂﬂ'ﬂllL‘iJ’L!W‘HLﬁ’E]iJﬂﬁﬁﬂmiﬂﬂmullﬂ[24] TagnuNonT 18U

a a v o . .
ManIau laduiins(the relative growth ratio) youxad Wl Tusuata uea 929 veawy
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(murine fibroblast L929) o isaAoeaA loumdan 15y & 31 3-8 1veany
(murine osteoblastic MC3T3-E1 cells)  vzanauiolymu@eulszuna 0.2-0.4 Haaniw/

ans lu@anar(mg/l in medium)

Ku uagauz[25]143) 2002 nadimsuilszyuesegiiieunaz ey
prvzduaunandnlumsildisadesad Tevara dsundasly wasdanuiins
Yandesdszquesndon finaitlivusumslumsnlfeundumadiauyssiveuyad
aaﬁmaumﬁL%‘aﬁﬁu(maturation of osteoblasts) wonNINRSULIIIMIanms

an A ' A

1 ] I @
dasdaseilszyveslanzinailuitnozsiomumsinu lansdinimves Tavzney

Tnmiisw

Thompson #tag Puleo [26]1u1] 1996  na1an 1NNITNAABIUBNNIY
. . v Ao ) = ' v J a
(in vitro) wmwmiazmﬂmﬂimmm Ti-BA-4V  Wwasemsulusaaillna(normal
. .. Jd Y 9 I
differentiation) mmmaaasnmﬂmmiNmmwaa‘lu"lmmz@ﬂ(bone marrow stromal

A A IS s '3 < a
Ce||S) ‘1/]ﬁ]3Lﬂaﬂutﬂut%aﬁﬂﬁﬂyﬁmﬂlﬂﬂl“ﬁaﬁﬁ]'ﬁ)ﬁﬁI?J‘]J'Lﬂﬁ

~ ~ ~ 9 1 Y] 1 o Y '
m3i laganfeudianudiumuaenisnanseugs  Mldimslaaildes
Uszyeenlyladeensounulifine  wagwudimish langsnfsuiianudumuaemsna
1 I @ ZJ} d Y . . . 9 3
ﬂsauquﬂuWamﬂmiﬁmﬁwz‘ﬂamumﬂ%uaaﬂ"l«m[protectlve passive(oxide) film] @115

1 a 4 I @ J . . .
Tangnan Tnmidlounuwstiavesesn laannnn lideailudst Tio, , Ti,0, uazTio

o w vy ~ ' Ay 1A A A ' o
GﬂiJ’sﬂﬂ”U[Z?] LUag WugqﬂqiaﬁgwtﬁullﬂlﬂluEJlJﬂgﬁluﬂ']ﬂ']ﬁﬂhluu@@ﬂ“ﬁlﬂuﬁiﬂ@giu@?ﬂa'm

]
A v

A a ] a d [
mmaﬂaaﬂ%muw?mwﬂaaﬂcmu(reducing media) v ldansaaralduilesdu was
(=} Y [ [ 1
"lwmmmumummiﬂﬂﬂiauﬁ7]
1.4.3.3 WAINHNWUAD (surface energy); ANVLANAINVBINGINY

Y [
Wurvesdag hldlaalmadinuldnuana1eiul28]

HagiuTans lnmidlsaniunlsluauiuenssusnfiondusdiaunivaie
msanaumaluszezen linusuasielag MnavinmsieTane Tnomdienlusrane aeunl
maasuguauiaves InmiionTasmsnannuTanzasiindue 150 egliiion 2mudey lu

Y Y 1 A I Y wvAa ara 4 e’d'g} 1 g’ ] <
anududuaa e 19 Idguauiameldnduaz nasnaas Ndens i hminm udaus

tazdinnunuUNIUADAWAT Hazmsannien lanzwaudonuiniga laun Ti-6Al-4V
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a dy Y X Y 1A [ 1 = = Aa
Tamwﬁmu@uummz"lmumimaﬁ]aamm’nmmmﬂaaﬂm UANITANHIDINANY
o Ao W (R a3 = Sy 9 ]
@0513ﬂ181u538381ﬁhﬂ1ﬂ@][17] !,LG]’E]EH\‘]]liﬂGHiJIﬁnglVIL‘V]LuEliJﬂiJGU’E]ﬂEJEJGlu!NGU’ENﬂﬁ
I v o 9 A = 1] A = = a = Y]
L‘]J‘Lmammwmaumamﬂmumm[29] LM’EN%'IﬂIﬁW8uh/lWIL‘LJEJ‘JJNﬁ'iJ“]JS$ﬁ'“I/I"ﬁﬂﬁGUEﬂEJ¢I’J
A4 yyo ¥ . . ' Y o A 6 ~
mavlﬂﬁm’mﬁau(thermal coefficient of expansion) ABUUNALAD 8x10 /DI IBALL YT

A A o a o A Y v 9 10-6 = v A
Gluellilw‘lfl‘ﬂfNiJﬁiJ‘l]ﬁzf:’f‘ﬂ‘ﬁﬂﬁﬂlﬁﬂﬁl@]’)mﬂllﬂiﬂﬂ’ﬂiﬁﬂu 14x " /AIFUHALFIT  LAZYINUIIAT

A A

3| 1 <3
sy 2 mwmﬁmwmmaﬂﬂfﬁ(steel) uagauIueu(2]

y BN . .
2. msdszanudiaszudusaanszgnuazinuR 3 1NMen (Osseointegration)

910 The glossary of prosthodontic terms seventh edition.11999 1814
HeWUD9 Osseous integration ﬁﬂﬁy 1: the apparent direct attachment or connection of
osseous tissue to an inert, alloplastic material without intervening connective tissue 2:
the process and resultant apparent direct connection of an exogenous material’s
surface tissues, without intervening fibrous connective tissue present 3: the interface

between alloplastic materials and bone.[12]

2.1 msaevauesTuusnaemslszmubasznIenszgnuazuRIs e

(Early tissue response to osseointegrated implants)

Tudunszqnuinis Insh 13Wu(edentulous alveolar ridge) Nagiimsilesin
=1 9 4'( A 1 d! 1 1 = a . o
mewilsznevaiageiionyesiin(mucosa) mmu“lmgﬂzmmmu(keratmlzed mucosa) N1

Y A [ 1 491 A [ . ) o 1 o
wumﬂaaﬂumummmawmm(hard tissue compartment) amm"lumummmz@ﬂcluau
Y} = A Ay .
ﬂiZ@ﬂﬂﬂﬂiillﬂﬁ]Zﬂizﬂaﬂﬂﬂﬂﬂigﬂﬂﬂﬂ(compact bone)  NUEYBYUNTLAN(periosteum)
o = A a1y YA o oy A1y '
ﬂﬂﬂqwuﬂizﬂﬂwu(cortical bone) °angmﬂmmmumﬁaﬂuﬂﬁz@fﬂﬂia(spongious
A dy = I

bone) Lmz/mmﬁﬂu“lﬂﬂﬁz@,ﬂ(trabecular bone) uas”lmﬂiz@,ﬂ(bone marrow) ¥953uu

drulsegnevdiunaniegnieludunszgn
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MmNz ldinaan 1NN AUADMINIBUDILNANIINAIDINATHITIN

]
A

= o & Y = = a = . . = ' 9y
mEJﬂJm!,ﬂu@mmﬁﬂﬂimwwx‘lﬂaﬁumﬁﬂmﬁm(good mechanical stability) na F019na17'14
NATIZADETAINVBITINRENVT AT U(Marginal) az/MTe druvenszanuinulale
dd = =1
51n(apical) fiTllSuanse ANNUINEIND 1az/v5o Inszanlysan maau“lﬂﬂﬁz@mwmwa“lu

N1550951 [30]

22 ihiuhfinademsfamslsznuiiasznhausadnizgauaz WuA3In
MeN[31]
2.2.1 m3eenuuus e (implant design):Carlsson[32]111) 1989

T A LYY 4 4 1 1Y
NUIUNANTTUNE (contact) ﬁﬁuyﬁmizﬁiﬁﬁ1ﬂLﬁﬂulluuﬁﬂg(screw—shaped) NUNTTAN

U
2

VINAIMVUNTINTTUBNFBI0 U(double cylinder) HagllURIN(T-shaped) tazuaNINIH
1 dy a ~ ~ 4 A o = a \ . A g 1
WUNNUHITIANINNVFVTENINILUNUTEHIZIFINA(biomechanical bond) NUVLTINITIN

= A = o lddy A Aa [
MeNMT ULV VRN UUA RN UAINIT 81N
222 2ZYINUAI (surface conditions) :Msnlasunlasniig

a

49/ a o Y o YA ~ o A dy a
GU’ENW‘LAW’JEJWVHUMT@I‘c’Jmi“Vlﬂ‘Vi‘W‘L!N’maﬂymzwqu(pore)uazmiLWiJﬂ’JHJWEmJ"UENWHND

2.2.2.1 mamiAnuAdiansaengy Taodunssudsln

ANuSoU(heat treated) NYHNUINNNUAIMI T (beta transus) 882 o uaITo 1o

v Idmu Tassadvosgniuimngaudmsums sondn lidreluvesnszgn(acceptable

K 13 U 1 a 1 =\

pore structure for bone ingrowth) [33] UANWUNMTAIUNTTUITMTINIL aawa 1971

vAa A ] Y 1 9 13 Y Yy vAa

AuantAFIinaaand 15U ANVAIUMUADANNAAAa9 tanawsoun laldliguania
v 9 v '

Fanaiuiu. Tasmsadlassadisuuiaganiaigrsdiuniuaemsisuaznsunsuos

3983513(crack initiation and propagation) Tﬂﬂmiamlmﬂwam!,’e)aﬂuﬂiu(alpha grain size

)ag [34]

Q’ & a ~ 1 Y
2.2.2.2 MINUANNHEIUVDINUANI  : 31DNNAINIULAINN

ke
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3. 95mM 39111510 (Sterilization methods)

910 The glossary of prosthodontic terms seventh edition.111999 141
HeuuesSterilizationadil  sterilization: the process of completely eliminating microbial

viability. [12]
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Error Bars show Mean +/- 2.0 SD
2.00=
Bars show Means

1.50=

1.00=

0.50=

0.00=

autoclave gamma

A a Y] 1 = J dy a
?l‘]h/l 28 HAUQUUAAIDATIAIUNITYANIZUDIHAAUUNUANIVEY



P [ =< 4 dy a
'g"ﬂ“l’l 29 UAAANHULNITIANIZVDUFAAUUWUHNINSIULLAL

L;y Y o
au"lamma“lmmwmu

1 Y
51 30 nEasdEnBMEMITAIMzYeIAs UUNUAIEULAY

:’ Y o
@Uhl@u'lﬂ']ﬂﬁlﬁﬂ'nuﬂu
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' Y
51 31 wansdnumzMsTAMz IR IFaduUUNUAIeUIAY

3 9 o
a1 lorimeldanuau

~ o = o dy a
Z]J‘VI 32 UFAANANHAUTNITIANIZUDUFAAUUNUNIVISIULLAL

AMETIFUAVIN
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A [ =< s dy a
ZﬂVI 33 UFANANHAULNITIANIEUDUFAAUUNUN IS

NYTIALNIIN

P [ =< 4 dy a
Z‘IJ‘VI 34 HAEANANYUSNTIAUNIZUDUFAAUUWUNINEIULLAL

AETIFUAVNN
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Y

19 = ~ 1 dy Aa o A Ay a 1 -
U UUTeVINIVTEHINNUAIVAS IVLAZWUHINE 1 NUINNAUNURNT

Q

@

ho]

A o v

~ =\ =2 o 9 1 1 dy a d'l 1 1 o
IFIUNNMTIANTUDULAR Sa0S-2 uaamﬂuﬂqnwuwmmuﬂmﬂwmﬂ YWNUYTINY

=h.

52e1 = 0.05 0L Waeaadludasidu 1: 1.37

Error Bars show Mean +/- 2.0 SD

Bars show Means

polishing sandblast

A a @ 1 == J dy a A
ZJ,‘]J‘V] 35 HHUQULAPIDATITIUNITYANIZUDILHAAUUNUNUTIULA

Y
NUNITE1

| =
wamslseune
1. HaUIMIMI51ve

v ¥ Y
1.1 Nasummsﬁf’l%’vﬁ‘edammmmmmﬁuﬁa ﬂ1iﬂﬁ1®ﬁ1ﬂ181§]}ﬂ31ﬂﬁu

1o Y a A A o oMY & v J ¥ o
'lum“lwmmwﬂmmaﬂmeqwumﬂ’ou LA wmm'im"liw@mammu”l@mma“l@mm@u

o o

v 4 Y [l
nasulasuesiuiInseesrila Nszauiedifn oL = 0.01

v k4
mimﬂé‘”@ﬁuﬂum"luﬁﬂﬁ’mmwﬂmmaﬂmmﬁum AOU AL HAINITN

'
a a A

Y dy 9 v A 1 da' d' Y ~ d' 1 1 dy
vlil“]f’t]ﬂ’)ﬁlﬂﬁﬂ183\‘lﬁl!ﬂllllﬂuﬂ@ﬂwuwﬁﬂﬂﬂliﬂﬂlﬂﬁﬂuuﬂaﬁ muimguwumwmuma

P
A A

] v v 9
1hnsie wu M IRANUMEUR A8V IIUAIAINTRITIFUANNTANUHEILIR AN LAY

[ [

Nszauiadiny oL = 0.01
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o X P ¢
1.2 wavesmsml3ivosdeadlaagmstimnzvessaa (Cell attachment)
= 4 1 dy a o A v A 1 dy a o A
Sa0S-2  MIBAMLYOUYAR TuNqUNUAITAT oAz RIBTITUNLI © NEUNURITATY
oy 9 [} 1 zﬂy a d' 1 1 [ = 1 zﬂy a d‘
nazov lohmeldanuau : nguiuAmINdiumshmsenazessdunum © nguNuAIN

N'mﬂmﬂmimmzaullaﬁmw‘lé’fmmﬁu =1:1.0826:1.4443 : 1.4138

J dy a o A 1 gl 9y v A =2 4
5],‘Llﬂq3J‘1/\l°LlWTJGIJ¢]!§EJiJ WU mmu%umw%mmwmmiammzmmwaa

Tuuanaredumsniesadunuan

1 dy A A U 1 cy Y v A =
Tunguituifdumadmse wui1 mevleshneldnnuauiinissany

YoUHAF IUANANTUMTRIYTIALAN

o Ao
2. AaUBIN A TYNNUN

G & a ' d' g a ' )
2.1 AaUINIIATSHNUNIADANNVENVINAYVIINUFNI  WUIINTIRTEY

Y v A =

F4 H 4 Y
ﬁUW’Jﬂ’Jﬂﬂﬁ"UﬂL‘iﬂ‘U ﬂJﬂ’Nlﬂ"iﬁJTULﬂﬁfJ"UfJ\iﬁuW’JﬂfJ‘LJL!ﬂ31’1‘5\‘lﬂﬁﬁ1hl%}ﬁ]5@ﬂ@8ﬂ’ﬂﬂﬁmiEJ?J

v
a g

=} U A
WuFIAEMsInge Nsza

[ o @

Vg oL = 0.01

= dy a 9 angli=t 1 =~ ~ dy a
NITATIUNUANINWYINITUALIYD Ulllllﬂﬁ!,ﬂﬁﬂullﬂﬁﬂﬂ’ﬂlﬂﬁﬁﬂ‘ﬂlﬂﬁEJGU’OQ‘W‘L!W’J

9
v ad (]

A 9 Ay Y g’ Y @
B ﬂ?JTN’J‘ﬁﬂ'Ii‘Im"liL“]f’Oﬂ’Jﬂﬂﬁﬁ]“ﬂ]1911!15]181@]?]’31%@1!!1,613

a

9 Y
AoULAZHEINTN 151 NIa09)

[

Y '
msi IEirediemsmiessdunuan Aszaudeding oL = 0.01

= dy a 9 U (=) d‘ d‘
MsATeNNUAIA8MI51 N8 1,IJJiJ'ﬂ"Iil‘]JfflEJ‘I,!LL‘IJfﬂ\iﬂiﬂll‘l’iEJ"I‘]J!,iI!f;‘iEJGU’EN

Y
a 1

@ o Y § Y :} 9 @ { ¥ @ o W 1
Huinoutaznaimii lfiyediemaonloiimeldnnuau fszaunisdiany oL = 0.01 ua

=1 Ql d' 1Y o 9 dy Y [T d‘ [y v o w
NﬂWiLWNﬂ’NNﬁfJT]J!f'ilaEJ‘I’TaQﬂﬁVITVl'iW@ﬂﬂfJﬂﬁiﬂﬂﬁ\iﬁuﬂiﬂﬂ nisauueainy O = 0.01

o . A - P o J
uaﬂmﬂum‘wmwmm‘wfmjmaffluﬂ’qmNummﬂmﬁwwmmiﬂﬂ@m

'
a

[ Y H
aoldnnuduilosniinnurermaaslunguinurinimsendinseuunuisgay

v v

HedAg Ol = 0.01
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X d ' { a o
2.2 WaveIMsIsENNUAIReMsBAMzYeIras Sa0S-2 lunquilunain

[
o v A

~ = = 4 9 1 1 dy A A [ 1 =
IFUUNMTIAUNIZUDIEAD Sa0S-2 u@amﬂuﬂquwum‘ﬂmuﬂmﬂmn‘m DYNWUUHYITIAYN

5]

5201 = 0.05 0L vseaadlusaTidIu 1: 1.37

a d Y]
NaM3IUNIIZHI Y
~
ADUN 1

a A = 5 a d'd ! d' & a J o 9/&
1. msﬂﬂaeua°nﬁwmJaam‘ssmﬂuwuwmmemmwmumawmwumnaumﬁm"lsm

@838 1-WAY ANOVA (surface preparation : Saﬂ"em) laeh

1.1 YoyaimssanuaauuuUn@nndu (Tests of Normality)

1.2 Levene’s Test
H,: G polishing. Sa Aol = G sandblast, Sa nou
H,: O° polishing. Sa nou # G° sandblast, Sa NoU

wamo #eusy H, WuAe G polishing. Sa Nou = O° sandblast, Sa Aow

v
% Y

Tiuneazldadanaaeai F-Test lumsala

a 1

a A ax a A A A
1.3 NMINAAOUDINITNAVDIIDNIAIGNNHNINNADA NN VINAYVUD

& A "\ b
NuRINOUMIIN IS

an = dy a 12a A 1 ~ Ai‘ a ' o
H.: ’J‘ﬁﬂﬁl@liEHJWHN’JUhJﬂJ@‘VIﬁWﬁGmﬂ’J'mWEl’nJmaEJGU’EN‘WHN’J NBUNITNN

0"

"l%jﬁdlf’e)(p polishing,Saneu = |4 sandblast,Sanou )

as =) dy a aAa A o Y d' dy a 1 o
H: 33msaseuiunl Jonswai lvanureumasueanumineun1sn

1+

131%ea1aru (U polishing,Safeu # | sandblast,Safeu )
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A a q‘J A ada = & a Aa A o Y d'
HWano ﬂ{]!ﬂﬁ Ho HUAD ’Jﬁfnﬁ!ﬂiﬂﬂJWHN’JN@‘Ylﬁ‘wa‘ﬂﬂ‘ﬁﬂﬂu‘ﬂﬂ"lmﬂﬁﬂslli’)ﬂ

¥
A KX o '

wuRneumImISivemadu A Ol= 0.01 JhmInaaeunenIsds Independent t-test

(surface preparation : Saf‘;ém) Taehn O polishing, Sa feu = O sandblast, Sa neu

H,: M polishing, Sa nou = M sandblast, Sa nou
H,: M polishing, Sa Aoy < M sandblast,Sa nou

Wa No ﬂf]mii H, Huno U polishing ,Sa neu < [ sandblast, Sa new

fi o= 0.01

2. MINAABUINTNANNADANNKENUIN ABVDINUAINARNUM IS @285 2 - WAY

ANOVA (surface preparation, sterilization : Satiag) Taeh
2.1 Yoyaimsnanuauuln@nnou (Tests of Normality)

2.2 Levene’s Test

H,: G sandblast,Sa nas =G  polishing,Sa 181 = G~ autoclave,Sa 1a
= 0° gamma,Sa 1ad
H,: §i G° odtlos 197 luinu

wane #oN5U H tfufe O sandblast ,Sa %ad = O polishing,Sa #ad

- O’ autoclave,Sa #iad = O° gamma,Sa 1d3 Wunevzl¥adanaaeu F-Test Tumsala

a 1

2.3.1 MINATOUINTWAVBINIIASHUNHAINNADANNHENVIN ALVDINUAD

v 1 o Y &’
ﬂﬁNN1NﬂT§‘ﬂﬂ§!‘lﬁ®

Y 1 Y
H,: ﬂﬁ!@liﬁlllﬁﬂﬂ’) VliJﬁ@ﬂ‘ﬁWﬁ@]f]ﬂ’ﬂiJ‘ViEﬂ‘UmﬂEl"ll’é)\‘]ﬁUW’JWQQWWHﬂﬁ

#131%e (U sandblast,Sands = Y polishing,Sanaq)
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=) dy A Aa A o Y d‘ dy a [l o
H,: msaseuiudiionina M lvanuneumagveanu/iInaInIunsn

1+

15150aary (M sandblast,Sandy # | polishing,Sanaq)

a o

A a o A ~ A A aa v a
Wano ﬂ{]!ﬁfﬁ H0 HUAD NIATHINNUNINDNTNAN 1ﬂﬂ31“ﬁﬂ1ﬂ!ﬂaﬂm@ﬂ

NuRIMawIUMIN13wesany 1 Ol= 0.01

1

23.2 m'smaau%‘n%waﬁuaamsﬁﬂ%’g%ﬁﬁﬂammmmmﬁﬂmmﬁuﬁ’J

v oy X
‘ViﬁﬁW"ﬂ!ﬂ"ﬁ‘ﬂﬂiWi’)

1=

[ Y dy A 1 ~ dy a [ YR o 9 dy
H,: M350 liidnsnaneanuveiumasvosiuiIawr UMt 15150
Y
(A1 Ra waamsi 131Fennas luaeiu)

2
S A o

o Y A a Y d' dy a v 1 o 9/:19‘
H,:m5m relianswah lnanurerumasvesiurmasiiumn 151ve
AN Y

¥
I a o

A a o A oYY A Aa v a A A
HWano ‘llg]!ﬁﬁ HO HUAD ﬂ]i‘ﬂ]ﬂi!‘lﬁ@u@ﬂﬁ'ﬂﬁﬂ 1ﬂﬂ31uﬂﬂ1ﬂ!ﬂﬁﬂﬂli’)@wuw3

AWM I ISIvemenun o= 0.01

a \

2.3.3 MNAaRUINTNAINVBIMSTN 151 aHazMSasaNNUR NN N

d’ &’ a o 1 o Y &’
‘PiflTU!‘ilaﬂ"ll9\1W1»!N'Jﬁﬁ\1ﬂ11«!ﬂ1§ﬂﬂ§!‘lﬁ)

g a o 9 g aa A 1 1 {
H,:  mswseuiudnaznsi 151e hilansnaswaennuveumaeves
Y

A A o 9 dy
WuW’J‘ViﬂiNﬂJﬂﬁ‘ﬂW‘lﬁW@

v

=S dy a ) Y A Aaa a 1 1 d‘
H.: fﬂiWIifJ‘JJWL!N’JLLaZﬂ']iVITUliLG]f’EJZJEWI‘ﬁW’GTJiJG]’f)ﬂ’ﬂllﬂfﬂ‘ﬂlﬂﬁﬂ‘l]@\‘]

1+

¥
[

A a o Y 4’}
WUW'JWaQN"IUﬂ"ﬁVI"I"lﬁL“F@

A a o A = A A o YA Aa a ' '
HNano ﬂ{]!ﬁﬁ Ho HUAD ﬂ15!9]5fJNW‘HW'J!!ﬁ$fn57]11158%93197157‘@53119]@?]3111

[ v

HENUINABVRINUAIAWNIUMIT IS N Ol= 0.01
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Y ' Aa A L) & a d‘d d‘
NUD  2.3.1  HANMITNATDUNUIINONTWAVIIN IIATSUNHHINNADA NN VINASUDI

=X o \

NuFmawumsn e Jmsnaaeunaniads 1 - WAY  ANOVA(surface

preparation : Savad) lagh

2.3.1.1 Yoyaiimsnanuaanuuln@nndu (Tests of Normality)

2.3.1.2 Levene’s Test
H,: G polishing ,Sa 1d4.= G° sandblast ,Sa #ad
H,: G’ polishing ,Sa 184 Z O sandblast Sa 1ad

wano Ufas H, #une G polishing ,Sa %3 # O sandblast ,Sa Has

uaansdsulagly LSD lanlviaanseldadanaaan F-Test luamanala

a 1

2.3.1.3. MINATBUINTWAVDIITNIAIUNNURINTADANNYENUINALUD

a U \

&’ o 91&’
wumﬁmwmmsm"lﬁwa
Aasy =) dy a 1A =) 1 tﬂ‘ tﬂy a (%3 1 o
HOZ 'J‘ﬁﬂ']'iL@]ﬁfJiJW‘L!W’JulﬂJﬂJfJ‘l’l‘ﬁWﬁ@’f)ﬂ'NiJﬁﬂWULﬂﬁfJ“U’l’NWlJN'J‘Hﬁ\‘]N'Iuﬂ"IiVI'I
9
15190 (M polishing,Sanas = M sandblast,Sanaq )

a o

A ' Y
H,: ABmamssuiuEalionswahldenurerumasvesiudvarums i

131¥ea19iU (U polishing,Sanas # U sandblast,Satidq )

A a 0:1 A as =S & Aa Aa A o t4 d'
wane UHas H, une IEnseseuiuAIdonsnaml¥nunenumasves
WuRmarumsm13vemanu i1 0= 0.01 JMsnaaeUAeM LT Independent t-test

(surface preparation : Sania3) Iaeh G polishing, Sa #i9a = O sandblast, Sa 94

H,: M polishing, Sa NN = | sandblast, Sa a4

H,: Y polishing, Sa ¥1a4 < [ sandblast, Sa Has
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wane s H, WuAe W polishing ,Sa nas < [ sandblast, Sa Hag

i o=0.01

Y ' Aa A o 91&’ ' d‘ & a v
NUY9 2.3.2 wamﬂlﬂaauwuu1m)miwmlaamsm"linsammmmmmammwumﬁm

WiuMImisive dahimanaaaunenleds 1 - WAY ANOVA (sterilization : Satiad) lag

=

1]

2.3.2.1 Yoyadmstvnuasnuuln@nnou (Tests of Normality)

2.3.2.2 Levene's Test
H,: o’ gamma ,Sa 1aq = G° autoclave ,Sa #a3
H,: G° gamma ,Sa #@1 # O° autoclave ,Sa ##4

wane Ufes H, une G gamma ,Sa %3 = O~ autoclave ,Sa 1ad ua

annselSulaely LSD lamlviannseliadanaaeu F-Test lumsala

2.3.2.3 MINATOUINTNAVRITM NI NAADANNHEN N AL VD

A” a v [} k4 tg
wumﬂmwmmsm"!sm

am o Eldy A A 1 d‘ d’} a [ Y] o
H,: ’J‘ﬁﬂﬁ‘imllilflf’ﬂ Illlil@VI‘ﬁWﬁ@]i’)ﬂ’J"liJWEJT]_ImaEJGU’ENWHW’J“ViaQW”I‘L!ﬂ”Iﬁ‘VI”I

9 dy @ (%
"l‘iL“lf’e)(}J gamma,Sa¥isd = | -autoclave,Satiay)

]
aa

ad o Y A a ) Y A dy a [V o
H,: ’J‘ﬁﬂﬁ‘l/l"lvl,ilfb'ﬂ anfwa M lMeureIUmasveINUAIHAIR NN

Y
151%ea19MU (U gamma,Sandd # | autoclave,Sanad)

=) U Q‘J =) Aas o SIA” 2Ha A \ d'
wane gousy H Hune  Ismsnilfve luiidnsnaneanuvaumdaves
WHRAInawruMI3ve (U gamma,Satas = U autoclave,Sanad) #i Ol= 0.01 HuAD

[
Y

o Y A Ay Z Y (v 1aa A v d' & a 33
ﬂTi‘Yn"lﬁ!‘le)ﬂ’JEl’Jﬁf'n‘iﬂﬂl’l@‘lﬂﬂmﬂﬂﬂ?]Nﬂ‘lﬂlﬂJﬁﬂﬁ‘l"lﬁlﬂﬂﬂ’ﬂﬂﬁﬂ]ﬂlﬂﬁEISIIENW‘I»!N’J"UENTN

v
U a2 A a Y v A

2 ngu fe nguimsasunuiIAamsTassurazaemsinsg dudsmsnlived e

Q

P
D-

ad v A aa A \ d‘ & a T ada =
'Jﬁﬂ]ﬁ‘iﬂﬂﬁQﬁ!!ﬂNNleﬂJﬁ)‘ﬂﬁWﬁﬂ@)ﬂ)nl“r‘iﬁTiJlﬂ’!;1fJGUE)\‘i‘Wuwllﬂw1gquﬂquﬂuﬂ1§!ﬂiﬂu
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14

&’ a v A \J g.’l a A \ I Aa A ' o
NWHHIFNIVAUITSUVINMUUE HAaSHADINNIINATIUINTNAIIN WU INNDINTNATINUDINITN

v X a A A Aan = A A oo o gy X A A
vli!‘li’ﬂ!!E‘I%ﬂ1ﬁm‘5ElN‘IN‘HN'JYI3Jﬂf’)ﬂ]131?1211‘UlﬂﬁEl5!1?)QWHN'J‘H@QN1Hﬂ1§TIﬂ§WEﬂ‘Hﬂﬁpﬁl!ﬂﬁﬁlﬂ

[ ¥
Y v A

A A Y v v A v [ o Y A
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¥
A A

a A a a A o ' 2 A A
ANNRYIVRASUDINHAIWHNYU HAS HATHINNNANNHETVIRAYVIINHHNIVIINANNIATEN

14

wuRamsthnarazeularihmeldanudu f o= 0.01

ADUN 2

T

a A Y d '] ° ¥
1.ﬂ]ﬁ‘ﬂﬂﬁ'ﬂ‘]JE)‘VIS‘Waﬁﬁﬂi’)ﬂ1'§aﬂ!ﬂ1$ﬂl®\‘l!"lﬁaa Sa0S-2 ﬂﬁﬂﬁ]uﬂ]‘i‘nﬂ%}l‘ﬁﬂ

(7 v

A A A

ad G \ (Y] aAa A v = d
1.1 ATMIAIYUNUHNINUANANNDY  UBNTNANDNILANIZUDIUBAA Iﬂﬂ
1A = J dy A Ax ' an 1 dy a a
‘IN‘]J’Zﬂllfn'iElmﬂwsllﬂﬂl,“]fﬁa‘]J“L!WL!N’J‘VI‘JJFI?!"IIITT81U3J1ﬂﬂ31(ﬂ1ﬂ’3‘ﬁﬂ13!,‘]JTI/IS"IEJ) VUNURIN

= ad v A
138U (INITNITVUALTYU)

ad o ﬁltg o a Y =K dlll T (Y]
1.2 'JﬁfnﬁTl1ul5!‘lfﬁﬂﬂﬁf’)\1‘lfuﬂ1ﬂwa1uﬂ1§ﬂﬂ!ﬂ]gﬁlli’)ﬁl"lfﬁﬁ HAWNU
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v
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WuAINOUIAzHAIMII 15150 tazHanvIraNzIFINTEgnTila Sa0S-2 TelimsmIounuid I
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Y 9

o Y A ao :/‘ A 9 o 9 dy 4 am v A
f)”lﬂ’”llil‘?f@ Gluﬂﬁ’l%ﬂﬂi\ium@ﬂﬂl‘lfﬂ"l'iﬂ”Ill'iL%@ﬂ’)ﬂ’)‘ﬁﬂﬁﬂwﬁ\iﬁllﬂhiﬂ

e

A 2 an o NY A A A o A A I A Yo o A
LHDIN L‘]Juq‘ﬁﬂ'ﬁ(ﬂ1Ilﬁlclﬁ’)l,ﬂﬁﬂﬂlli’)w']ﬁﬂuaglﬂiﬂ\ﬁ\l@ﬂ1\3ﬂ]ﬁLLWVIﬂV]uﬂllglcﬁﬂucluﬂﬂﬂﬂuuagﬂﬂ

[~ asn o Sldy Aaa 9 A any g/ 9 [
’Nlﬂu’l‘ﬁﬂﬁﬂﬂil%ﬂﬂﬂﬂ ﬂ%ui%@ﬂiuﬂi !,‘Vlﬁll‘i/lfl LLﬁ%Lﬁ@ﬂ’J‘ﬁﬂﬁ@‘]_lll@1!15]1611@?1’3111@14

¥
= o

A & ax o MY A o A Aq Y "W o Yo
Lu@Q{l]']ﬂLﬂu'J‘ﬁﬂ1§V]1ulﬁlclfﬂ Llugu']Glaﬁulslfﬁﬁ’iﬁﬂlﬂﬁf’]\ill@‘ﬂclsb'(luﬂ'ﬁWW@@V]’NV]H@]ﬂiﬁNLLa%i%ﬂH

A

A, o g A 4 <3 [
DULNTHIANY[50] tag aaﬁmum%msGl,umim"l%’v%ﬁﬁm Ao 577157 Usznda azadn tay

A A

Y
Gl“fi}ﬂﬂcluﬂﬂﬂﬁuﬂ‘ﬂuﬂﬂ‘iiﬂ lm“’u@ﬂﬂWﬂﬁiuﬂimﬂlﬂﬂﬂﬁWmt’fﬂWWﬂﬁﬂﬂiiﬂﬂm"l’l iaz AU

[

I Aav 1 o
3 ua mmmim"liwmm(rester|I|zat|on ﬂ']fJGl‘L!ﬂﬁLlﬂ Namﬂmmﬂﬂuuﬁﬂﬂwmum NI1INM

9 L Y ax o 9 o Y a A o Y &
Ul'iLGH’E]ﬂ'JEJ’J‘ﬁﬂTii’J‘]_IHlf’JIHﬂVJ{lG]ﬂ'NiJﬂuGlWNﬁﬂLWﬂQW@GlHﬂTiVIThliLGH@



61

MIANIUNGIVVOINHAY HIRINAAMIMEILYESHUAY Doy witaluaw
ar ar \ L] g ~ ey “ _ g =3
PadrmanClaun dnnlsznouvesituiy  gu@miAmualivesivuR 1Az TN TRYBIRNRAD
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Descriptives

prepsurf Statistic Std. Error
rabefore  polishing Mean 9.58E-02 | 4.65E-03
99% Confidence Lower Bound 8.16E-02
Interval for Mean Upper Bound 110013
5% Trimmed Mean 9.53E-02
Median 9.38E-02
Variance 2.811E-04
Std. Deviation 1.68E-02
Minimum .0663
Maximum .1346
Range .0683
Interquartile Range 1.87E-02
Skewness .590 .616
Kurtosis 1.718 1.191
sandblast Mean .288461 1.18E-02
99% Confidence Lower Bound .252343
Interval for Mean Upper Bound 324579
5% Trimmed Mean .289160
Median .287856
Variance 1.818E-03
Std. Deviation 4.26E-02
Minimum .2001
Maximum .3642
Range .1641
Interquartile Range 4.00E-02
Skewness -.327 .616
Kurtosis .861 1.191
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rabefore raafter
surface prep . .
Mean Std Deviation Range Mean Std Deviation Range
polishing gamma .1046 .0213 .0668 1133 .0216 .0480
autoclave .0922 .0169 .0474 .0894 .0126 .0331
sandblast gamma .3218 .0352 .0920 .3696 .0199 .0445
autoclave .3605 .0200 .0585 .4089 .0288 .0720
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Oneway

Descriptives

rabefore
95% Confidence Interval for
Mean
N Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound | Minimum | Maximum
polishing 13 | 9.58E-02 1.67650E-02 | 4.65E-03 | 8.56788E-02 .105941 .0663 .1346
sandblast 13 .288461 4.26336E-02 | 1.18E-02 .262698 314224 .2001 .3642
Total 26 .192135 .103233 | 2.02E-02 .150439 .233832 .0663 .3642
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Tests of Normality

KoImogorov-Smirnova Shapiro-Wilk
prepsurf Statistic df Sig. Statistic df Sig.
rabefore  polishing .169 13 .200* .944 13 .490
sandblast .175 13 .200* .957 13 .664

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction
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Test of Homogeneity of Variances

rabefore

Levene
Statistic dfl df2 Sig.
3.892 1 24 .060
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ANOVA
rabefore
Sum of
Squares df Mean Square F Sig.
Between Groups .241 1 .241 229.900 .000
Within Groups 2.518E-02 24 1.049E-03
Total .266 25
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Group Statistics

Std. Error
prepsurf Mean Std. Deviation Mean

rabefore  polishing 13 9.58E-02 1.67650E-02 4.65E-03

sandblast 13 .288461 4.26336E-02 1.18E-02
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Independent Samples Test

Levene's Test for
Equality of Variances

t-test for Equality of Means

99% Confidence
Interval of the

Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference | Difference Lower Upper
rabefore  Equal variances assumed 3.892 .060 -15.162 24 .000 -.192651 | 1.271E-02 -.228189 -.157114
Equal variances not
assumed -15.162 15.625 .000 -.192651 | 1.271E-02 | -.229880 | -.155422
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Univariate Analysis of Variance

Descriptive Statistics

Dependent Variable: raafter

prepsurf  sterilize Mean Std. Deviation N
polishing gamma .113428 2.16942E-02 7
autoclave 8.91E-02 1.23630E-02 6
Total .102198 2.14102E-02 13
sandblast gamma .363901 1.72560E-02 6
autoclave .276409 3.14183E-02 7
Total .316790 5.17545E-02 13
Total gamma .229031 .131339 13
autoclave .189957 .100018 13
Total .209494 .116098 26
A5190 13 LAAIMERATINTIaMI TATIE 2 Dol naremanueImaY
A a o o My A A ' A A A
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Tests of Normality
Kolmogorov-Smirnova Shapiro-Wilk
prepsurf Statistic df Sig. Statistic df Sig.
raafter  polishing .218 13 .094 .900 13 .180
sandblast .153 T3 .200* .948 13 .545

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction
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Tests of Normality

KoImogorov-Smirnova Shapiro-Wilk
sterilize Statistic df Sig. Statistic df Sig.
raafter gamma .302 13 .002 .770 13 .010*
autoclave .278 13 .007 .818 13 .012

**. This is an upper bound of the true significance.

a. Lilliefors Significance Correction
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Levene's Test of Equality of Error Variance$

Dependent Variable: raafter
F dfl df2 Sig.
1.209 3 22 .330
Tests the null hypothesis that the error variance of the
dependent variable is equal across groups.

a. Design: Intercept+PREPSURF+STERILIZ+PREPSURF
* STERILIZ

{ 1 a 4 U v
A15190N 16 ugasnmMsnagouanuulsUsiuvesmsunsizy 2 fodeae

1 = dy A Y] o Wdy
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Tests of Between-Subjects Effects

Dependent Variable: raafter

Type I Sum Noncent. Observed
Source of Squares df Mean Square F Sig. Parameter Power®
Corrected Model .326° 3 .109 217.320 .000 651.960 1.000
Intercept 1.148 1 1.148 | 2295.133 .000 2295.133 1.000
PREPSURF .310 1 .310 619.223 .000 619.223 1.000
STERILIZ 2.020E-02 1 2.020E-02 40.401 .000 40.401 .999
PREPSURF * STERILIZ 6.444E-03 1 6.444E-03 12.889 .002 12.889 771
Error 1.100E-02 22 5.000E-04
Total 1.478 26
Corrected Total .337 25

a. Computed using alpha = .01
b. R Squared = .967 (Adjusted R Squared = .963)
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Estimated Marginal Means

prepsurf * sterilize

Dependent Variable: raafter

99% Confidence Interval
prepsurf  sterilize Mean Std. Error. | Lower Bound | Upper Bound
polishing-. gamma 113 .008 8.961E-02 137

autoclave | 8.910E-02 .009 6.337E-02 115
sandblast gamma .364 .009 .338 .390
autoclave .276 .008 .253 .300
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Univariate Analysis of Variance

Descriptive Statistics

Dependent Variable: raafter

prepsurf Mean Std. Deviation N

polishing .102198 2.14102E-02 13
sandblast .316790 5.17545E-02 13
Total .209494 .116098 26
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Levene's Test of Equality of Error Variance$

Dependent Variable: raafter
F dfl df2 Sig.
11.767 1 24 .002
Tests the null hypothesis that the error variance
of the dependent variable is equal across groups.
a. Design: Intercept+PREPSURF

~ 1 a J @ =
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Tests of Between-Subjects Effects

Dependent Variable: raafter

Type 111 Sum Noncent. Observed
Source of Squares df Mean Square F Sig. Parameter Power®
Corrected Model .299° 1 .299 190.839 -000 190.839 1.000
Intercept 1.141 1 1.141 727.515 .000 727.515 1.000
PREPSURF 299 1 .299 190.839 .000 190.839 1.000
Error 3.764E-02 24 1.568E-03
Total 1.478 26
Corrected Total .337 25

a. Computed using alpha = .01
b. R Squared = .888 (Adjusted R Squared = .884)
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Estimated Marginal Means

Estimates

Dependent Variable: raafter

99% Confidence Interval

prepsurf Mean Std. Error | Lower Bound | Upper Bound
polishing .102 .011 7.148E-02 .133
sandblast .317 .011 .286 .348
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Pairwise Comparisons

Dependent Variable: raafter

Mean 99% Confidence Interval for

Difference Difference®
(1) prepsurf  (J) prepsurf (1-J) Std. Error Sig.2 Lower Bound | Upper Bound
polishing sandblast -.215* .016 .000 -.258 -.171
sandblast polishing .215* .016 .000 171 .258

Based on estimated marginal means
*. The mean difference is significant at the .01 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no
adjustments).
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Univariate Tests

Dependent Variable: raafter

Sum of Noncent. Observed

Squares df Mean Square R Sig. Parameter Power®
Contrast .299 1 .299 190.839 .000 190.839 1.000
Error 3.764E-02 24 1.568E-03

The F tests the effect of prepsurf. This test is based on the linearly independent pairwise comparisons
among the estimated marginal means.

a. Computed using alpha = .01
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Group Statistics

Std. Error

prepsurf Mean Std. Deviation Mean
raafter  polishing 13 .102198 2.14102E-02 5.94E-03
sandblast 13 .316790 5.17545E-02 1.44E-02

4 1 4 1 4 1 4 1 i [ o 9 4
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Independent Samples Test

Levene's

Equality of Variances

Test for

t-test for Equality of Means

99% Confidence
Interval of the

Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference Difference Lower Upper
raafter  Equal variances assumed 11.767 .002 -13.814 24 .000 -.214592 1.553E-02 -.258039 -.171145
Equal variances not
assumed -13.814 15.990 .000 -.214592 | 1.553E-02 | -.259967 | -.169217
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nivariate Analysis of Variance

Descriptive Statistics

Dependent Variable: raafter

sterilize Mean Std. Deviation N

gamma .229031 .131339 13
autoclave .189957 .100018 13
Total .209494 .116098 26
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Levene's Test of Equality of Error Variance$

Dependent Variable: raafter
F dfl df2 Sig.
11.946 1 24 .002

Tests the null hypothesis that the error variance
of the dependent variable is equal across groups.

a. Design: Intercept+STERILIZ

v ' a o o
G]']i'l\‘lﬁ 28 taasmmsnageuaulsUsivvesmsinsizileve
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Tests of Between-Subjects Effects

Dependent Variable: raafter

Type I Sum Noncent. Observed
Source of Squares df Mean Square [ Sig. Parameter power®
Corrected Model 9.924E-03° 1 9.924E-03 .728 402 .728 .038
Intercept 1.141 1 1.141 83.738 .000 83.738 1.000
STERILIZ 9.924E-03 1 9.924E-03 .728 402 .728 .038
Error .327 24 1.363E-02
Total 1.478 26
Corrected Total .337 25

a. Computed using alpha = .01
b. R Squared = .029 (Adjusted R Squared = -.011)
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Estimated Marginal Means

Estimates

Dependent Variable: raafter

99% Confidence Interval

sterilize Mean Std. Error | Lower Bound | Upper Bound
gamma .229 .032 .138 .320
autoclave .190 .032 9.940E-02 .281
d‘ [ aa a o [ o 4 1 1 d'
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Pairwise Comparisons

Dependent Variable: raafter

99% Confidence Interval for

Mean ¢ h

Difference Difference
(1) sterilize  (J) sterilize (1-J) Std. Error Sig.a Lower Bound | Upper Bound
gamma autoclave 3.907E-02 .046 .402 -8.899E-02 .167
autoclave gamma -3.907E-02 .046 .402 -.167 8.899E-02

Based on estimated marginal means
a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no
adjustments).
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A1519% 31 LLﬁﬂQﬂTﬁﬂ@]ﬂ']'i'J!,ﬂﬁ'lg‘ﬁﬂfﬂﬂEJﬂWiVITUl%}L%E]LL‘U‘Uﬂﬂﬂﬂﬂﬂ?ﬂ??ﬂﬁﬂ?ﬂmaﬂﬁaﬂ

Dependent Variable: raafter

o 9J dil
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Univariate Tests

Sum of Noncent. Observed

Squares df Mean Square F Sig. Parameter Power®
Contrast | 9.924E-03 1 9.924E-03 .728 402 .728 .038
Error .327 24 1.363E-02

The F tests the effect of sterilize. This test is based on the linearly independent pairwise comparisons
among the estimated marginal means.

a. Computed using alpha = .01
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Paired Samples Statistics

Std. Error

Mean N Std. Deviation Mean
Pair 1  rabefore of pol 9.58E-02 13 1.67650E-02 | 4.65E-03
raafter of pol .102198 13 2.14102E-02 5.94E-03

M13199 33 A nde AndeuuuIATIIN LaZAAAIANADULIATTIY AIAIINKEILINGY
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Paired Samples Test

Paired Differences

99% Confidence
Interval of the

Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair 1  rabefore of pol
- raafter of pol -6.4E-03 1.32577E-02 3.68E-03 -1.8E-02 | 4.84E-03 -1.737 12 .108

d‘ 1 . 1 dl 1 [ o 9 til 1 dy Aa A
MITNN 34 UAANAINITNATOU Pair T- test mmmwm‘umaﬂﬂau—wmmim"lswaﬂqu‘wumwﬂ‘u

v6


Nkam
Text Box
94


T-Test

Group Statistics

Std. Error

sterilization N Mean Std. Deviation Mean
rabefore of pol gamma 7 .102035 1.74575E-02 6.60E-03
autoclave 6 | 8.85E-02 1.38309E-02 | 5.65E-03
raafter of pol gamma 7 .113428 2.16942E-02 | 8.20E-03
autoclave 6 8.91E-02 1.23630E-02 5.05E-03

M3 1N 35 uaaIAInae ALdoUUUNIATIIU LAZAINAIANA0ULIATTIN AANUHETUIMAY
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meldnnudu lumsnaaey Independent T-test

Tests of Normality

Kolmogorov-Smirnov’ Shapiro-Wilk
sterilization | Statistic df Sig. Statistic df Sig.
rabefore of pol gamma .208 7 .200* 941 7 .614
autoclave .252 6 .200* .942 6 .631
raafter of pol gamma .243 7 .200* .829 7 .088
autoclave .244 6 .200* .844 6 172

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction
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Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means
99% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference | Difference Lower Upper
rabefore of pol  Equal variances assumed .060 .812 1.524 i1 .156 1.349E-02 8.853E-03 -1.4E-02 4.10E-02
Eg;fr'n‘éz”ances not 1553 10.955 149 | 1.349E-02 | 8.684E-03 | -1.4E-02 | 4.05E-02
raafter of pol Equal variances assumed 5.206 .043 2.422 11 .034 | 2.433E-02 1.005E-02 -6.9E-03 | 5.55E-02
Eg:j;‘g'ames not 2527 9.732 031 | 2.4336-02 | 9.629E-03 | -6.4E-03 | 5.50E-02
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Paired Samples Statistics

Std. Error

Mean N Std. Deviation Mean
Pair 1 rabefore of pol+gamm .102035 7 1.74575E-02 6.60E-03
raafter of pol+gamm .113428 7 2.16942E-02 8.20E-03
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Paired Samples Test

Paired Differences

99% Confidence
Interval of the

Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair 1  rabefore of pol+gamm
- raafter of pol+gamm -1.1E-02 1.45075E-02 5.48E-03 -3.2E-02 8.94E-03 -2.078 6 .083
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Paired Samples Statistics

Std. Error

Mean Std. Deviation Mean
Pair 1 rabefore of pol+auto | 8.85E-02 1.38309E-02 | 5.65E-03
raafter of pol+auto 8.91E-02 1.23630E-02 | 5.05E-03
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Paired Samples Test

Paired Differences

99% Confidence
Interval of the

Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair 1  rabefore of pol+auto
- raafter of pol+auto -5.5E-04 9.65905E-03 | '3.94E-03 -1.6E-02 1.54E-02 =139 .895
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Paired Samples Statistics

Std. Error

Mean N Std. Deviation Mean
Pair 1 rabefore of sb .288461 13 4.26336E-02 1.18E-02
raafter of sb .316790 13 5.17545E-02 1.44E-02
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Paired Samples Test

Paired Differences

99% Confidence
Interval of the

Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair 1 rabefore of sb
- raafter of sb -2.8E-02 3.32274E-02 9.22E-03 -5.6E-02 -1.8E-04 -3.074 12 .010
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T-Test

Group Statistics

Std. Error

sterilization Mean Std. Deviation Mean
rabefore of sb gamma 6 .318239 3.05646E-02 1.25E-02
auto 7 .262937 3.47850E-02 1.31E-02
raafter of sb gamma 6 .363901 1.72560E-02 7.04E-03
auto 7 .276409 3.14183E-02 1.19E-02
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Tests of Normality

KoImogorov-Smirnova Shapiro-Wilk
sterilization | Statistic df Sig. Statistic df Sig.
rabefore of sb gamma 173 6 .200* .904 6 .409
auto .289 7 .079 .868 7 .232
raafter of sb gamma .190 6 .200* .888 6 .344
auto 175 - .200* .950 7 .703

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction
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Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means
99% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) [ Difference Difference Lower Upper
rabefore of sb  Equal variances assumed 125 .730 3.018 11 .012 5.530E-02 1.832E-02 -1.6E-03 .112208
Eg;’lfr'n\ézr'ames not 3.051 10.983 011 | 5530E-02 | 1.813E-02 | -1.0E-03 | .111615
raafter of sb Equal variances assumed 771 .399 6.058 11 .000 8.749E-02 1.444E-02 4.26E-02 132343
Eg:j;:”ames not 6.337 9.547 000 | 8.749E-02 | 1.381E-02 | 4.33E-02 | .131720
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Paired Samples Statistics

Std. Error

Mean Std. Deviation Mean
Pair 1 rabefore of sb+gam .318239 3.05646E-02 1.25E-02
raafter of sh+gam .363901 1.72560E-02 7.04E-03
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Paired Samples Test

Paired Differences

99% Confidence
Interval of the

Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair 1  rabefore of sh+gam
_ raafter of sb+gam -4.6E-02 2.43778E-02 9.95E-03 -8.6E-02 -5.5E-03 -4.588 .006
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Paired Samples Statistics

Std. Error

Mean Std. Deviation Mean
Pair 1 rabefore of sb+auto .262937 3.47850E-02 1.31E-02
raafter of sh+auto 276409 3.14183E-02 1.19E-02
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Paired Samples Test

Paired Differences

99% Confidence
Interval of the

Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair 1 rabefore of sb+auto
- raafter of sb-+auto -1.3E-02 3.39844E-02 1.28E-02 -6.1E-02 3.41E-02 -1.049 .335
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Group Statistics

Std. Error
sterilize N Mean Std. Deviation Mean
rabefore  gamma 13 .201821 .114571 3.18E-02
autoclave 13 .182450 9.41941E-02 | 2.61E-02
raafter gamma 13 .229031 .131339 3.64E-02
autoclave 13 .189957 .100018 | 2.77E-02
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Descriptive Statistics

Dependent Variable: raafter

sterilize prepsurf Mean Std. Deviation N
gamma polishing .113428 2.16942E-02 7
sandblast .363901 1.72560E-02 6
Total .229031 .131339 13
autoclave  polishing 8.91E-02 1.23630E-02 6
sandblast .276409 3.14183E-02 s
Total .189957 .100018 '3
Total polishing .102198 2.14102E-02 13
sandblast .316790 5.17545E-02 13
Total .209494 .116098 26
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Independent Samples Test

Levene's Test for
Equality of Variances

t-test for Equality of Means

99% Confidence
Interval of the

Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference | Difference Lower Upper

rabefore  Equal variances assumed 4.162 .052 471 24 .642 | 1.937E-02 | 4.114E-02 -9.6E-02 .134429

Equal variances not

assumed 471 23.135 .642 1.937E-02 4.114E-02 -9.6E-02 134797
raafter Equal variances assumed 11.946 .002 .853 24 402 3.907E-02 4.579E-02 -8.9E-02 167137

Equal variances not

assumed .853 22.415 .402 | 3.907E-02 | 4.579E-02 -9.0E-02 167912
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Group Statistics

Std. Error

prepsurf N Mean Std. Deviation Mean
raafter polishing 13 .102198 2.14102E-02 | 5.94E-03
sandblast 13 .316790 5.17545E-02 | 1.44E-02
rabefore  polishing 13 9.58E-02 1.67650E-02 4.65E-03
sandblast 13 .288461 4.26336E-02 1.18E-02
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Independent Samples Test

Levene's Test for
Equality of Variances

t-test for Equality of Means

99% Confidence
Interval of the

Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference Difference Lower Upper

raafter Equal variances assumed 11.767 .002 -13.814 24 .000 -.214592 1.553E-02 -.258039 -.171145

Equal variances not

assumed -13.814 15.990 .000 -.214592 | 1.553E-02 | -.259967 | -.169217
rabefore  Equal variances assumed 3.892 .060 -15.162 24 000 -.192651 1.271E-02 -.228189 -.157114

Equal variances not

assumed -15.162 15.625 .000 -.192651 1.271E-02 -.229880 -.155422
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Tables : Polishing

Standard Error

Mean of Mean Std Deviation Range

sterilization gamma average sa bef .1020 .0066 .0175 .0554
average sa aft 1134 .0082 .0217 .0481
average sq bef .1290 .0083 .0219 .0676
average sq aft .1463 .0116 .0307 .0818
average st bef 1.0251 .0892 .2361 .6003
average st aft 1.4250 .2618 .6926 1.7832
average sv bef 4416 .0190 .0502 .1442
average sv aft 4487 .0233 .0616 .1662
average sp bef .5835 .0842 .2227 .6010
average sp aft .9764 .2623 .6941 1.7327
autoclave  average sa bef .0885 .0056 .0138 .0396
average sa aft .0891 .0050 .0124 .0330
average sq bef .1123 .0067 .0164 .0470
average sq aft 1137 .0067 .0164 .0466
average st bef 1.0417 .0677 .1659 ATTT
average st aft 1.2061 .1988 .4870 1.3226
average sv bef .4106 .0448 .1096 .2892
average sv aft .3989 .0330 .0807 .2002
average sp bef .6312 .0826 .2023 .5470
average sp aft .8072 .1917 .4696 1.2830
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Tables: Sandblast

Standard Error

Mean of Mean Std Deviation Range

sterilization gamma average sa bef .3182 .0125 .0306 .0764
average sa aft .3639 .0070 .0173 .0409
average sq bef .4092 .0147 .0359 .0901
average sq aft .4680 .0078 .0191 .0492
average st bef 4.0781 .2103 .5152 1.3881
average st aft 4.8283 .3457 .8468 2.4040
average sv bef 1.5084 .0878 .2150 .5129
average sv aft 1.8149 .0574 .1407 .3153
average sp bef 2.5697 .2513 .6157 1.7007
average sp aft 3.0134 .3760 .9210 2.4991
autoclave  average sa bef .2629 .0131 .0348 .0985
average sa aft 2764 .0119 .0314 .0974
average sq bef .3421 .0178 .0471 .1269
average sq aft .3587 .0147 .0390 .1218
average st bef 3.4654 3175 .8401 2.2807
average st aft 3.5442 .2547 .6740 1.9152
average sv bef 1.1516 .0767 .2029 .5587
average sv aft 1.1476 .1072 .2836 .8817
average sp bef 2.3138 .2831 7491 1.9367
average sp aft 2.3965 .2090 .5530 1.6427
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Paired Samples Statistics

Std. Error

Mean N Std. Deviation Mean
Pair 1 average sp bef | 1.537217 13 1.029491 .285530
average sp aft | 1.662984 13 .961729 .266736
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Paired Samples Test

Paired Differences

99% Confidence
Interval of the

Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair 1  average sp bef
- average sp aft -.125766 456341 126566 | -.512368 .260835 -.994 12 .340
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Paired Samples Statistics

Std. Error

Mean N Std. Deviation Mean
Pair 1 average sv bef .809593 13 .416485 .115512
average sv aft .802080 13 .440286 .122113
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Paired Samples Test

Paired Differences

99% Confidence
Interval of the

Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair 1 average sv bef
_ average sv aft 7.51E-03 .245598 6.81E-02 -.200551 .215578 .110 12 .914
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Paired Samples Statistics

Std. Error

Mean N Std. Deviation Mean
Pair 1 average sp bef | 1.500197 13 1.115735 .309449
average sp aft 1.916537 13 1.308214 .362833
Pair 2 average sv bef .933990 13 571787 .158585
average sv aft 1.079223 13 .716015 .198587
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Paired Samples Test

Paired Differences

99% Confidence
Interval of the
Std. Error Difference

Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair 1 average sp bef

- average sp aft -.416340 759370 .2106111-1.059661 .226981 -1.977 12 .072
Pair 2 average sv bef

- average sv aft -.145233 .189033 | 5.24E-02 | -.305377 | 1.49E-02 -2.770 12 .017
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Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair 1 average sp bef | 2.569701 .615652 .251339
average sp aft 3.013389 .920952 .375977
Pair 2 average sv bef | 1.508439 .215009 | 8.78E-02
average sv aft 1.814880 .140671 5.74E-02
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Paired Samples Test

Paired Differences

99% Confidence
Interval of the
Std. Error Difference

Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair 1 average sp bef

- average sp aft -.443688 909562 .3713271-1.940932 (| 1.053556 -1.195 5 .286
Pair 2 average sv bef

- average sv aft -.306441 .146282 | 5.97E-02 -.547238 -6.6E-02 -5.131 5 .004
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Report

prepsurf sterilize rabefore raafter raaft-rab
polishing gamma Mean .102035 113428 1.14E-02
Std. Error of Mean 6.60E-03 8.20E-03 5.48E-03
Std. Deviation 1.75E-02 2.17E-02 1.45E-02
Range .0554 .0481 .0370
autoclave Mean 8.85E-02 8.91E-02 5.49E-04
Std. Error of Mean 5.65E-03 5.05E-03 3.94E-03
Std. Deviation 1.38E-02 1.24E-02 9.66E-03
Range .0396 .0330 .0257
Total Mean 9.58E-02 .102198 6.39E-03
Std. Error of Mean 4.65E-03 5.94E-03 3.68E-03
Std. Deviation 1.68E-02 2.14E-02 1.33E-02
Range .0683 .0680 .0501
sandblast gamma Mean .318239 .363901 4.57E-02
Std. Error of Mean 1.25E-02 7.04E-03 9.95E-03
Std. Deviation 3.06E-02 1.73E-02 2.44E-02
Range .0764 .0409 .0597
autoclave Mean .262937 .276409 1.35E-02
Std. Error of Mean 1.31E-02 1.19E-02 1.28E-02
Std. Deviation 3.48E-02 3.14E-02 3.40E-02
Range .0985 .0974 .1018
Total Mean .288461 .316790 2.83E-02
Std. Error of Mean 1.18E-02 1.44E-02 9.22E-03
Std. Deviation 4.26E-02 5.18E-02 3.32E-02
Range .1641 .1647 .1018
Total gamma Mean .201821 .229031 2.72E-02
Std. Error of Mean 3.18E-02 3.64E-02 7.17E-03
Std. Deviation 114571 .131339 2.59E-02
Range .2850 .2969 .0842
autoclave Mean .182450 .189957 7.51E-03
Std. Error of Mean 2.61E-02 2.77E-02 7.13E-03
Std. Deviation 9.42E-02 .100018 2.57E-02
Range 2288 .2495 .1038
Total Mean 1192135 .209494 1.74E-02
Std. Error of Mean 2.02E-02 2.28E-02 5.33E-03
Std. Deviation 103233 .116098 2.72E-02
Range .2979 .3169 .1038
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ANOVA Table
Sum of
Squares df Mean Square F Sig.
rabefore * prepsurf  Between Groups - (Combined) 241 d, 241 229.900 .000
Within Groups .025 24 .001
Total .266 25
raafter * prepsurf Between Groups  (Combined) 299 1 .299 190.839 .000
Within Groups .038 24 .002
Total .337 25
raaft-rab * prepsurf Between Groups  (Combined) .003 1 .003 4.890 .037
Within Groups .015 24 .001
Total .018 25
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Report

sterilize prepsurf rabefore raafter raaft-rab
gamma polishing Mean .102035 113428 1.14E-02
Std. Error of Mean 6.60E-03 8.20E-03 5.48E-03
Std. Deviation 1.75E-02 2.17E-02 1.45E-02
Range .0554 .0481 .0370
sandblast Mean .318239 .363901 4.57E-02
Std. Error of Mean 1.25E-02 7.04E-03 9.95E-03
Std. Deviation 3.06E-02 1.73E-02 2.44E-02
Range .0764 .0409 .0597
Total Mean .201821 .229031 2.72E-02
Std. Error of Mean 3.18E-02 3.64E-02 7.17E-03
Std. Deviation 114571 .131339 2.59E-02
Range .2850 .2969 .0842
autoclave polishing Mean 8.85E-02 8.91E-02 5.49E-04
Std. Error of Mean 5.65E-03 5.05E-03 3.94E-03
Std. Deviation 1.38E-02 1.24E-02 9.66E-03
Range .0396 .0330 .0257
sandblast Mean .262937 .276409 1.35E-02
Std. Error of Mean 1.31E-02 1.19E-02 1.28E-02
Std. Deviation 3.48E-02 3.14E-02 3.40E-02
Range .0985 .0974 .1018
Total Mean .182450 .189957 7.51E-03
Std. Error of Mean 2.61E-02 2.77E-02 7.13E-03
Std. Deviation 9.42E-02 .100018 2.57E-02
Range .2323 .2495 .1038
Total polishing Mean 9.58E-02 .102198 6.39E-03
Std. Error of Mean 4.65E-03 5.94E-03 3.68E-03
Std. Deviation 1.68E-02 2.14E-02 1.33E-02
Range .0683 .0680 .0501
sandblast Mean .288461 .316790 2.83E-02
Std. Error of Mean 1.18E-02 1.44E-02 9.22E-03
Std. Deviation 4.26E-02 5.18E-02 3.32E-02
Range 1641 .1647 .1018
Total Mean .192135 .209494 1.74E-02
Std. Error of Mean 2.02E-02 2.28E-02 5.33E-03
Std. Deviation .103233 .116098 2.72E-02
Range .2979 .3169 .1038
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ANOVA Table
Sum of
Squares df Mean Square F Sig.
rabefore * sterilize = Between Groups - (Combined) .002 iy .002 222 642
Within Groups .264 24 .011
Total .266 25
raafter * sterilize Between Groups  (Combined) .010 1 .010 728 402
Within Groups .327 24 .014
Total .337 25
raaft-rab * sterilize Between Groups  (Combined) .003 1 .003 3.793 .063
Within Groups .016 24 .001
Total .018 25
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