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ABSTRACT

The purpose of this study is to conduct a marketing survey on implant freatment and the
feasibility of implant production in Thailand. Investigation of current trend in implant design
and manufacturing capability available in Thailand were the focus of this study. Impiant
prototype suitable for Thai population from the anatomical and physiological point of view
was designed. Studies of determined factors evaluating the manufacturing capability in
Thailand was carried out. The cost of the low volume prototype production for experimental

and clinical use was estimated.

MATERIALS AND METHODS

The survey was divided into two parts. First, brainstorming of clinical and production
experts for consensus of required quality of the new implant system. Second, selected
groups of implant clinicians were interviewed on consumer behavior and criteria for
selecting an implant system. Existing manufacturing factories were selected to determine

implant production capability and cost effect.

RESULT

There is a growing opportunity in implant treatment in Thailand. It is concluded that Thailand
has a manufacturing capability to produce implant and support system. A prototype implant
fixture was manufactured successfully, Commercial production of this implant system will
have the possibility to commence in Thailand in the near future. Initial investment in
machinery is not considered at this time. Evaluation of the existing machining capability and
limitation in this country required USA manufacturing expert partnership, to proceed

following USA production protocol.

CONCLUSION
Next phase production would take place in the USA. A prbtocol has been prepared for the

prototype implant to be tested in vitro, in vivo and in human clinical trial.
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1.2.23
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123 aupesssaaniunasluldssinalnelull 2000

1.2.3.1

1.2.3.2

1.2.3.3

Market size
o LA X 4 = o N
vinmisdunweiindinfufisunasglnseinind
sz LazAuEusR I0UR NI ssnunsAY
uyeannhufsuuazwindase 1 midyszinmsn110,000
um dnfulszna inseedeadoiulszuaiiaz 54 Amum
Wl waw e s nfwhouss nddssine Tasdisuen
450 M0 INRUNGUABIABY x 12199U x 10,000 LT 1M1
M 54 Andum
Number of Implant dentist
Nuauwnmmasoin s imiasnudes niuiioy
»
TulszmetInofidazane 150 au iU MdUI goimun
P a "
szana 6,000 AU FAWTULUTBUSWRADUAALAN MTTBURIM
vuarnédIinsinfainyd s infudondiunlsz$1 Sunu
viindindinfufion tasuahsesiususnthaiionlu
aganm weszaytiair 18I g Seiuauwmddivihaudmsn
Fubounndszane 20 e (U1 10 viasasi@eu) 1w
AT 30 M 2-10 misvaoifeu) uastesdszuin 100
Y oendy 2 miiuiedau)
Number of implant used per month
1w 1 deu YSuwsnWluifoudi sz ue 450 miae
Tnoeuis oualedeoeantiiu
. a o yg 3 o o ar LA
1.2.3.3.1 200 Mo Bimiuaundd nssiadnudiag
fusniiioyeg ludunin Asdszuia 10 miaw/
24 A o d )
ineu Faiiviuaunnisgyssana 20 viw
. ar 4 ar e & ar $
1.2.3.3.2 150 Wi ntuaunniy idnstwiadnydilae

fosmAuisueglududunans Aodszinm 2-10
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1.2.4
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Implant target customers (gnﬁ"ll.ﬂ'mmﬂ)

1.2,4.1 Specialist graduated from overseas
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Foufisshddnewagiuain Smelifmewmtenldang
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4 o X
minrdnuluauen

Pricing and Costing structure
Tuihgtudlessunsandunpenisimaindadnsiédonsnitu
Wionuasaznil 3 witsdnylavsalin semi-precious ufiawuin ns
TimaimiasnssmnfudiedrsFumugendiazniwiu 3 misy
agunn rzdinadarnthdin AnfudauuasfndndafinainAnin
usthinfvnteanilsgniraams¥nemie 2 malndifu Aeuszuao
25,000UM ﬁqqﬁéﬂwﬁa«'wﬁusﬁqﬁu e filaudiaed 150,000
uminRenlgiudoorinfufion 1 e muiunuanglszinng 10
p¥iMinanlszanos 1 Tssssds Feutufilasqous 30,000 un
M ldfuaarwisy 3 ity wuiuawmdAes 2 Afilfosn
Uszanod 1 27ing dhunaliiinlsderfiimunwmmdazldFudusome
thiipsnednamnfhufiaumieifin 2,500 umseasa daufi 12,000
v mpepfsdmRLNinaswuA 3 wisa( feemmad 2)dndumenty
Paatfudslithifiaslawinlan Suestiinansimnulunieine wox
sinmtudisuussundagaennduauiunin@anld vinlhiuawmmeiung

Ansimaifunnindeinefemniwiioe
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- Bridge 3. Units..

1. siffanu 14

3 Unit x 10,000 WM{Semiprescious) 50,000 UM/Unit
= 30,000 UWM/Case
y .
2. UMY Fixture - 7,600 U
3. AU Abutment - 3,500 yMm

Arlane = 3 Unitx 1.2 ASH x 800 U n

ailane = 1.2 ¥ x 1,000 1N

= 3,000 U
L, oo = 1,200 v
4. A7 Lab A1U3A13 = 3 Unit x 650 U o
f1U5ANT = 2,000 UM
= 2,000 UM
Total = 3,200 UMW
Total = 5,000 UM
5. AHIAA - 2,000 UM
6. A1 ld3wdug 1,000 U™ 3,000 U™
7. Total Cost 6,000 UMW 25,000 UM
8.7 13A8 Case 24,000 UM 25,000 U
6. §IUM Visit 2 Visit 10 Visit
10. fivlsde Visit 12,000 U™ 2.500 UM

<] LN = w LI p <l
AF1HeN 2 U.ﬂmQ?"lﬂ']ﬂ'-l'L']]’T\ﬂLLEHULWHUHUIUH']TUTHﬂ?n’ﬂ'qﬂr}ﬂ?qnﬁulﬂﬂuuﬂ:

gy 3 wdnu(lavs semi-precious)
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1.286

Pricing strategy

Wardnmniuiuaauldiedduds astinisaruausadsfilauasdies
1t megrainssmd@uiudinadiin wWalsmgmnalaltiudnsinge
- [y o 4 o & = 4'
imdassriniueNindnIulnaulng wazsaagirinla Teaasas
Wuudstauliarssmmamniuiiosfiindransalsane uasposaces)
Uszunusanraanimiaswiuiy 3 wdas Taeldlave semi-precious

vizaanagendtazweii 3 wiieildlaus non-precious Wantay

1.2.7 Sales forecast

inbzinummisinnfuisnlunosiagiumudnlu 1 Geudinag
W niadasnlszunn: 450 £0 e 5,400 Minsiell SnaziAmgia
raelzmeRiy UrzneufumAussnfufisazAeyanad Juans
HhunAANNTININUNTIRAI AR NN BRI el semedlu
uavin A InufaiudwiaaaTanann viadsretu
mu'hargmmmi‘uu%m?nwﬁ'tﬁn%’nmﬁqaﬂnﬁutﬁﬂuﬁuﬁm%ﬁaﬁ
gl IuRam Ak isRn seeieanaiinan
Auaanlrsmmmaniuma 30%eetl (Fa 30% Slsanums
HIRMNNNTIEANANSITBINFHAUAANEE imsinTainedoevius
nssusndedhunlssdn snnsfunaingugnéniimediaziiy
nfugnAtivnedunguiumemdlunganwasruasi i
snwdnermifendutsdnluilagiiu ernsdunineidufidad
nsAnanneneLszmAwaznainainsdtusnfufeadiu
Unpingudn ndafumumdFnefaviniiatadlasiannsWmstingn

fnmnifisn ngudndniBrygninimdaazaulvi ) (Famnsed 3)

16



i r-
1. Implant @iBtRoU
L]
2.  lmplant ael
3. danmafuln
4. % Thai Implant Market Share
Thai Lmplant /1l
Thai [mplant!lﬁﬂu
MB / 1HioY (2,500.- / Units)
Ms /1

I -

6
450
5,400 7,020 9,126 11,863 15,423 20,050
+30% +30% +30% +30% +30%
10% 20% 30% 40% 50% 50%
540 1,404 2,738 4,745 1,712 10,625
45 117 228 395 643 835
0.1125 0.2925 0.5700 0.9875 1.6075 2.0875
1.35 351 6.84 1.7 19.3 25

= - - - -
A9 3 uandnsnensniadulanugiatesinfufaumalu s Husnseanisuie

Fefhuiusnuesnstdn douutimaneesrniufioniindaiuradio
10% (45 sinsadeu) ronluinnisiiinasnfunarssaniag
s9u amfuthfineneuunsnanadia v msliansenszegn Al
m?ﬁmnLﬁﬂuTmﬂ'l.u'ﬁmgﬂﬁ'\(ﬁhﬁmﬂ:ﬁuﬂumfnﬁmv'in) fisenuns
armdndarsansinnifionssun lasuilunsansieluuassing
Urzmdusra Inswauninansdurantsisosu 1ty us
UHNEIANTAN ‘ﬂ"nﬁ’qﬁﬁmﬁmmﬁwﬂwaﬂn’lﬂTﬂu'lé’ﬂsmummimi
vemufieafurnifufsussun misasadhimenseaunsanag
Wilaomss ioedoyanzAduliusseny Sinswsnimadasia
Pduutanaesessniudeussunlu faidu 10% yni auflasziu
50%deT 2005 A WEin e TnAs e Rinde it sz
643 Mnsodeuinlrzna MR sz 1.6 nunsie
Bau viie 19.3 Auuwsiel (avAnmamianizus sienmniuifay
2,500 Lwsemnviniu feliliRamtegunsalids e dredios

1 . L4
FnMsthrnAuion Taeafutuinunn)
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2. Fanfaquariudougunsaivesssuusinidian, dmusssdlsznaufiduiivluniseenuuy
uazyn1saenuuy

2.1 msdandag meneduiidinannnnlssgusniuiugamianisisoniu Tay

-
-l .

rzathelisnnduazszauntsaflunimuenaus s ieRenInn
ALAMNIR 18¢TanuAAs TR zﬁﬂmuwm;ﬂ
aafias Aty
lutqiufaniinanlimniudiosiversela uadedulladudfyiaduuiidions
wastan s osseointegration 'snansautisuneantéiduwanlugi ft
a) Metal and Metal alloys
dhudanfidmninnliudnnndion demntavailuiagdi
ANANTRTINA (mechanical properties) tuﬂﬂndﬁfi’aa'ﬁﬁm'ﬂ"u. AN
Tnddld wasihuieazeesindaladag sterlization
techniques & Tavzunariagnsnidnduiiede et laush
W An titanium, tantalum, titanium-aluminium-vanadium alloys,
cobaft-chromium-nickel alloys
b) Ceramics and Carbons
lusztzwsiiinn@anld ceramics Wuiaainsnifinfisiu
Lﬁamnﬁm?ﬁmuﬁaqlﬁ’ﬁﬂqﬂ'ﬂi:nau-nm calcium UAT phosphorous
g Bidanunusrérunszan (oone-ike) uazitinifeteulnusoy
(eEeueBUTUIUNIUNETaUNA S8t aluminium oxides
(alumina and sapphire), tricalcium phosphate WAL calcium aluminates
'i'ﬂﬁﬁﬁ carbon (usaflsenauman 1y pyrolytic carbon,
polycrystalline{vitreous) carbon At carbon-siicon interstitial
combinations HAnAMIAAIERENIASIEY ceramics uﬁi’i’ﬂﬁ}mﬁ'}ﬁﬁ 385!
Whdazinzuazuanininaunnninlavsiaiidedinlunsidom Ty
nnindiiedauiusndsulan:
c) Synthetic Polymers
deuFeuditufulansuas ceramics udamnin polymers ax
gauuauarifnanaing Aanunlindmdusemlsznauunidiu
superstructure via ldintangadunraduanusaiAe (shock-
absorbing material) A9t poly(methyl methacrylate), silicone

rubber, polyethylene, polysulfone Wax polytetrafluoroethytens
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il 1995 Meiier GJ uRzANE’ NARDA WU4INITIN polymer 1A
mﬁﬂuuuﬁqﬂmﬁﬂummmtﬁﬂmsﬁﬂuﬁum‘:gn (bone bonding) 1&
IndAnail hydroxyapatite uazaaUFIALEINaTIRATEMIWEMTNT8
n?:qnu.a:ﬂnLﬁﬂu’é’wﬂuumﬁﬂmnmmiﬁqaalﬁ”x (flexibility) 184

polymer

lunadenfaavneniiudion Thdudrdlszmmiliises
Ao Ae AnsmiEmaeieediomnifion nnfouriinlav Ll
nszna (non noble metaalic implant) ::Lﬁﬁ%u oxide ﬁﬁwﬁwaﬂau:’lﬁ
arhammdanilefufaiuRauanden (Ringu oxide wun 1-nm T 1
millisecond) thomeiiedn luanavestlsiiluiiadess hidudalnonss
BTz Tagazdudaiudu oxide w44 oxide saslauzus
a::-nﬁm:‘Lﬁﬂmﬂm}'r?mmﬁ'\ﬁu"lﬁﬁ’uﬁimﬁ'a (biocompatability) fuman
sinafs Taue titanium, zirconium, aluminium, tantalum azifin oxide 7
sfums TAEf titanium oxide AxilAmuauTTRTBAN M UNIURBNSAN
NFBUAINATIATIGY, ﬁﬁqnq#mmms‘lﬂﬂﬂﬂﬁw@a (dielectric constant)
linuduulasginedlsiuiigngaduaguuialanzsnidiey
sty A MifiansAnmAzneuIes calcium phosphate tufinlavz

. : . |
titanium snniTauzplingu akussiiliodelasaugs

[V | - ¥ o ot - e - 24
Fannsziwlivaninglulasinmsidauasn@nsinuvian

uszainsal fia Tavztantmuilay (Titanium alloy)

qannsi Tanvusulwdien(Titanium alioy) usz TaieniFgns ung

mMsfCommercially pure titanium Bafiiulavzngulvmudisuwiioutu us

- - I - -~ =L - '
Uwas 1’/1‘(1’1 Luﬂuni‘ﬁ‘r’lﬁpluﬂ'wn’liﬂ’ﬁ:uﬂ’l’mu ?ﬂ;ﬂﬁﬂﬂqllﬂﬂq Luﬂuu'mﬂ‘)'l)

dhalavenauhausadiniuieniglan Lifsnaewiniinasud udsvnsiniu

wionlussdszmaunaiiimlilave nanindlonthuiasinsinfufendad

Wszavasindniaegluilaquu veuisn i lmnifeniananamséi

UrzaunadiBa SNa1mMIRTINITANNNeELIY Asaiusndenun T

Fanfasinaniuionlénaaetiia wiannsilaveuan inmdoniinog

] . =l - v = o [
whannndrlmnnlloaidgvannanisd AlssanRarenld Tansuantnmn

ol o) - ol a L ® =l [ A - L
Wendluanfiazinn dinmnfudiosssunlud Alifamsusninléenn
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212  ssfdsznauvesiagfiecthanldimndien Ae
Surgical grade (Ti6A|4V)§~1n‘luﬂaﬁﬂs:nammﬂan:uauﬁliﬁu‘lu
paasnAuien Ty Tavsuan tmailoni axdounaménde TisAdY
vena i Rudethudntion Tauziat UhsiFundaniuFonlusing
'Lli‘:mﬁﬁ:ﬁ"ﬂﬁu:mulﬂmLﬁﬂummnu'i‘ﬁ'wﬁmﬂ surgical grade Ti-alloy

rods Tildnuanudnquuilewiumnuigm azsinsduindiagpgadaduieeglu

1
- =l o wr -

SRMdITeNIN uaruTENF A InA s U usanUTEn R

Lt am

-
finansnudaudnne anila

o aplinmniudenrsuuliallavcnaninndion ifasALsznay TiBAI4Y
Fafhlavsriladmoaiunu i lurniudfienssuuiug ilssauanudulda

aglunanatiaqiiu

213 uisndueian
MR 1B3¥MTATNMANG Surgical grade Ti-alloy rods it
UALTEN AD
2.1.31 Advancg4d Alloys, Inc
9852 Crescent Center Dr. Unit 802
Cucamong CA 91730
Phone: 800-521-1661, Fax: 909 980 4806
2.1.3.2 Trans World Alloys
334-TE, Gardena Blud
Gardena, CA 90248
Phone: 888 208 B777, Fax: 310 217 0066
2.1.3.3  A-1Alloys
1401 Cleveland Ave
National City, CA 91750
Phone: 800 266 2569, Fax: 619 474 3276
2.1.3.4 Metal-Mart, Inc
12225 Coast Dr.
Whittier, CA 90601
Phone: 800-888 7766, Fax: 562 539 6868
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214 NTUMAEBLIHEA
MR AnnsResieInIANANTA DUl FurTEndre wislymdiu 4
13NN nFEnAeIns Letter of credit (LC) arnsunaniledmicydnn
nsteneitndn Jesidmanilivan witduanAwinluadlidl LC an
surudn axldmATiumann Atuiedees wislmmidoaditanmases
17 0.250" x 36" TIANTN 72 tiFtyanTy uazasfpeuInAas 14.75 wistiny
AN 5.94 wiay 91wl 92.69 wFnse widlnmtlen uA 1.5 Uaud
uAfEl LC ansuansmananihy dausas 35-40 widtgy Tedea
Fodusin 100 vaus Taawisluviien q:u'ﬂu;ﬂﬂﬂ”wumﬂ“mﬁu%qﬁﬁwﬁn 1.8

daudsadu eraduas 12 Wn

1 - H : -y 8t v 1
2.2 ﬁummmz’qﬂnﬂﬁmmwuuﬂnmﬂu farainiuluamAdglinnaan mnlseguian
fureaffnmidunnviag sunnuaiss ponud ileRarsuniviafuasded@ugssn
o ek - o P e S
Warnd Wusan awnannuuaseslssnaufisniulunnresnuuuiessiurassin
| [ ¢ ol
Wy warelnTnissasninan
- - P o “r
221 meinsantestadasesnnifasniislursiadaqiu
Wihkqusniufionunaiaunnutewaisdssunmamnsnuiuenilu
vanlFvaiawan guasauidensd nMsdsufessuditeniuianuaswanta
( implant/abutment interface ) %3 s W8 NFTLM ( body shape ) uay MT
sinTanraenvifitNiunsEAn ( implant to bone surface )
MNfuRERLLILENATN NMsdeNFesswIPINRRENURTUANTR (
implanyabutment interface ) iuandnMLT AB
a) intemal connection
b} external connection
‘ - |-i-l ) o [ d. - - -l
AMNLANENARuaY T LLddauranamiiuandauinresisinwudion(
coronal surface of implant fixture)
anusaariaiconnection) flagnuuiaanitu
a)  slip-fit joint aziidainerzwindaunazidnacuiumating partsidntiae
uATIANE LY passive ananeuziiiy
b) friction-fit joint Ax1aif40991955WIN mating parts
dousasrennail jUuuuidrasum s fudaiitanisamya

(indexing) uavideliastumapdauedudmdtg lnafianeauaiuudawmdon
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o
(octagonal}, wnuatx (hexagonal), cone screw, cone hex, cylinder hex, spline,

cam, cam tube, pin slot

L4 - X -~ L . o ) .
dmFuwuinfidndaiu (mating surfaces) dagnuviaiiv

a)

b)

LR
butt joint Aufiadudmiuyrainuuumy

I Py )
bevel joint Autindudavinitluny (internally or extemnally)

Fnfufisnazouiniuwangain Body Geometry 16idiail

a)

b}

c)

threaded screw (AetnUTY ad modum Branemark, Nobel Biocare,
Giteborg, Sweden),
Threaded screw wiidiily
1. straight
2. tapered
3. conicalftapered
4. ovoid
5. expanding
Tutyufimalfnlggluuusesinaes AvtTaqiudifeusidlu
microthreads In&gunarnesnifion(Astra Tech, Lexington, MA),
macrothreads dunundraion mid-body(Biohorizons,
Bermingham, AL: Steri-Oss, Nobel Biocare), inAtnfifiszaziinaszuing
induquansineiulymaea body WelWiAa seli-tapping uas bone
compression{implant Innovations, Palm Beach Gardens, FL; Nobel
Biocare), inAtniduie WiAnstoznmlursazusnteantstieiniu
WieiH(Basic, Albuquerque, NM)
press-fit cylinder (79819114 ad modum IMZ, Interpore International,
Irving, CA ),
hollow basket cylinder {(MBEN4LF4 ad modum IT, ITI-Straumann,

Waldenburg, Switzerland})

-

ATNUANAAuagIRaMuentesIniuenfidalunsegniiull

-l 1 -f X - [-3 -l -~ 1 ] dl'
nage il wanfluiufaFouudaitenate Imunisadrniiaswn

Uszann 20 ndlinudafamanauantlsznis Anwe WWdasansldrus

YinAaunssy, YSuiplimansauiuanwaru uiura nssanithis,
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ansoldmnifes idiurivdeneuiu, Uulamnszanaus, Witliates

-l v d: L ] - *
MWIBINMeENVAINNTEN Ay, JUTLRH llﬂﬂﬂ’]ﬂﬂﬂ?.uu‘lﬂ’l?ﬁﬂ'lﬂ

Press-fit cylinders wiiaiilu straight-walled, tapered. conical,
trapezoidal URE trapezoidal step uazanautivtinsaslisemiu steps,
ledges threads, vents, grooves, internal hollow

d2usi implant body teragnudutiunisiivieliit cervical colfar (3

Aundauasyufisineiull) uasdl flared WiD straight neck

TnuftNsasoutitasfuwanmniy ﬁur‘hé’uﬁmmdwnsan

uazFINALN (Implant Surface and Coatings)

ﬁuﬁoﬁ’uﬁmzufiwnszqnua:ﬂnLﬁﬂuﬁn'\i‘ﬁ'mu'mmtlzﬂuuu
umnoineiuly LuuAaRndiu machined titanium(Branemark), TPS(ITI
group), HA coated{Sulzer Caicitek, Carlsbad, CA) ua‘.:ﬁ'mmmﬁ:ﬂﬂ'] fitl
N9 sintering ffnuasdauriudiating spherical titanium, treat Radne
leaching agent (nitric acid, hydroflucric acid, hydrochloric acid, sulfuric
acid), WuvFafa leqsE A8 aluminium oxide, tricalcium phosphate
vita titanium dioxide 'ﬂu’\ﬂvi'm'] ﬂ:'l"aLLFi 25-250 lupreu Lﬂ-ﬁd‘uﬂ?n cellutar
activity WAT bone-to-implant contact (BIC) UF¥minanrnaq nanesn
dminslaslifeniueanly W Endopore {tnnova Corp, toronto,
Ontario, Canada), TiOblast(Astra Tech), SLA(IT!), Osseotite(Implant
Innovations), Osteo(Osteo Implant Corp. New Castle,PA) etc. TPS
process AnAulan iTI Taun1s1E motten drop of metal wulidauiuin
impfant feAnFegalifiamamniszann 0.3-0.4 uu. \Wathu surface
area #7151 bone attachment WANAY WARARINMS3S18Y IT] Haiy
surface characteristics Iﬁlﬂﬁﬂuﬁﬂﬂﬂ%’m TPS-coated implant Wity
sandblasted, acid-etched surface {SLA) %mﬂﬁdaﬂwr—w’mm BIC Lﬁ'u%u
\{lu 55% wReoudieuiu TPS (37.56%)

i1 hydroxyapatite WARaURT implant 106l plasma-
spray technology %dLﬂumﬁ‘ﬁﬁﬂmﬂuﬁﬁ bivactive WAL osseoconductive
a nanoaz i bone bonding $uaLNINNTN, hydroxyapatite coating MP-
1(Sulzer Calcitek) i pressurized hydrothermal post-plasma-spray

process Feqzifin crystalline HA content 370 77% Wh 969% amorphous
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H - o -
content 4% unULH products 1891 crystalline content WANATN
45% tlu 73% MP-1 coating aziifinsmsazaneilu pH e amasating

-t L]
hudAny

mReuLaInag surface technology Fuhauladlelivnan

e

{i Aa mahiuBnfusnsnetusestiasdonanndamn s ¥uu implant 7
Wweafu Faemeua Ae faamafnlg soft tissue response |, stability uas
attachment 21914 cortical bone WAz machined 138 etched coronal
imptant surface ua Wi mechanical interlocking N3ty medullar
bone 11U roughened, TPS Y78 HA surface ludqw middle 114 apical portion
184 implant

N1sdanAasEwIaMENTR (abutment) uaz MnFuFEN (The Abutment
Connection) gunsnuLvesnlduanetuuy Tmuﬁupuaﬁouﬂﬂﬁﬁqﬁ
1. One- and 2-piece flat-top

One- and 2-piece conical shouldered

UCLA-type plastic castable

UCLA machined/plastic cast to cylinders

UCLA gold sleeve castable

One-piece fixed post

Two-piece fixed shouldered

Preangled fixed

© ® NP W A W N

Telescopic millable post

10. Ceramic

11. Single-tooth direct connection

12. One- and 2-piece overdenture abutments

TTHUTUSN connection HANNILLIEIM sleeve AMNENIURTHTUIARATL

implant #iagl connecting screw (abutment screw) e 1-piece extensions with flat

or conical tops {iessan ANaWlatnusnaalURnsysuzaulddumwiandrais

Unn Fadaald implant wanaf Rz BN KN transition zone e I wAanng

Ny fixture At metal bar superstructure (fixed or removable) restorations

Tndnuuzadroantin WaouldA wandediaduamuanses

seuEhinRUAsuIa9R7N completely edentutous arch M fixed

partial denture(FPD) danalilinn sWmUN 2-piece conical abutments qsil
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coronal area W lng implant interface WniuuazeaNUUY abutment @iy
wul¥ nsld UCLA connection trinfiuidhunasindanisld intermediate
transmucosal connection LazUFIUTIA uANEIN Tnedulaeuas al-
machined metal cast 411 cytlinder, a machined interface with a plastic
bumout extension U8z all plastic castable sleeves HgUutnmsivieliflion
antirotation uAathalsfimudipmuigmiandodsild Ae nsiideadiadusy
screw access uaraniutiganninterensdifunyanlaou Fednnmiauni
Bnuuuite An hexagonal body with a low profite shoulder (i1 CeraOne, Noble
Biocare, WAz STA, Impiant Innovations} %e’l‘ﬁ'ﬁ’lﬂ?u single unit cemented
restorations nstAtuilaaiitonindanuilisnganames screw access channel
uat ¥ porcelain-to-metal occlusal interface ﬂsjmﬂu%u AINUUIARTSY UCLA §
MTHAR custom cast abutment A9 AurAdapt (Nobte Biocare) WaT Aurabase
(Friadent, Ivine,CA) T9s1AWLL natural tooth cervical profile 1 uas 141y
1RanfifieansanuaIet Amugeves soft issue Siadiadeu facial metal
collar

ﬁﬁ’jﬁuﬁ;'i’a machined 1- and 2-piece straight and preangled cementable
abutments wnkalums@Eantd iflaeannanudng {simplicity) URZANUAILINN B
fti1919U Angled Esthetic Abutment (Steri-Oss) Waz MH-6 (Friadent)

finnsWiLn implant abutment design RBATNAIENNTEL single tooth
implant A ceramic abutment iU lMAan 3 uwu As CerAdapt (Noble
Biocare) fidnmenuziiu internally hexed high-strength aluminium oxide cylinder
uf934 preparation Wileudusssns@Rauiange diamond RSN FAUSTINTNR
2484 ceramic SalTTUAT ceramic sensitive AafadldPmusziaszdelunisfinam
ey finneiu implant $7t abutment screw W4TMIA 32 Nem vimniudah
ceramic crown anSA (cement) il ceramic uay Tauzdiiam Huusltiudlay
ﬁ:ﬁﬂﬂgﬂ Tagaziadle aluminium oxide fufiaiy titanium implant body uax gold
alloy screw %qu?tnmﬁLﬂuﬂmuﬂuﬂnﬁqm AD BMALARNITHULNTES hexagonal Ty
TTWANINNYT seat WAT reseat abutment, CeraOne abutment (Noble Biocare) i
prefabricated aluminous oxide cap 1ty core 184 all ceramic crown,
restoration ﬁiﬁﬁﬂﬁu titanium abutment Ay permanent cement, abutment
Fnsnusinsaivn\BiRa ceramometat abrasion 7 screw seat UAY implant

interface, ceramic abutment BNANKOLEMTI A8 Cerabase (Friadent) HANMYT
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\flu high strength ceramic cylinder abutment # all ceramic crown RRANL
ceramic abutment %98 permanent cement W38 screw-retained

Removable implant supported restoration component SiuatuAM Y,
2 piece machined cast win plastic sleeves for direct connection to implant , 1-
or2-piece conical abutment, or 1-or 2-piece ball retention devices Tmﬂ?}ﬁq ball
abutment AT MiFENUAEILA IiMIzaRTUATIMLALES tissue kAzidL
ﬂﬂuﬁuuﬁnmwuﬂﬂﬁi’wj ANTUA retention caps LeLuTEnil magnet retention

uar Zaag-type attachments

A Critical Look at the Implant/Abutment Interface

Tutleqriuil 519189 implanyabutment interface Uszinm 20 1iin
duudnatnmillunssmun joint strength, joint stability, locational and
rotational stability %wmﬂﬁd prosthetic stability, é’qtﬁumu external hexagonal
THysus completely edentulous arch implant nnﬁ’fmzqnﬁﬂmﬁ'\ﬁwﬁuﬁw rigid
metal superstructure e WA long-term stabiity anin ¥ framework 51
accurately fitting, 1 partially edentulous WAY single tooth applications €91
interface WA connecting screw AZIRLILIATATMTULI NN Tateral
bending foads, tipping WAL elongation Futhualifia joint opening WAL screw
loosening M3l external geometry Afuuazuauashinmm iissanacildnin
ms8adui external member uazafii short fulcrum point Helésu tipping forces,
Branemark uuziinlY exteral hex flpmgeatinaias 1.2 wu. e liin lateral
and rotational stability Wntiiawnsu single tooth applications ﬁmmﬁnﬁmmum
184 hexagonal screw joint AR 1Tig screw loosening flsraamilFindifous 6-48%

g9 10 Pehnan 1dEmfudalugmrusEnsnafiudn torque wrenches
el specific torque application At abutment screws wAntinglsfinnndaly
mm?nﬁ'ﬁ'ﬂﬂn;tmlﬁuumﬁu o ldEnlupdin A rotational misfit Jafis
fuludumaunng transfer abutment 470 working cast analog gialin v
HARAIWENETTLE tolerances 189 hex, hex RilA N LAZ AN MGRNTY

@:‘ﬁﬂﬁﬂmﬁmummﬁ Swede-Vent TL (Paragon Implant Co, Encino,CA) annwuy Lix

'
a

AN 1.5% taper lugaw hex fiat uasil close-tolerance hexagonal abutment recess

Ay hex ating friction-fitted @nFEmliaenuuL1fiRNdIw microstops Miyuw8a

abutment hexagonal (ZR Abutment, Implant Innovations inc.)
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snadierinres external hexagonal connection S9iN1FERNULIL
connection gﬂuuu’é‘u'] 11U cone screw, cone hex, internal octagonal, cylinder
hex, Morse taper, spline, intemal spline, resitient connection 97 internal
octagonal connection {Omniloc, Sulzer, Calcitek) WAL resilient connection (IMZ)
Lidufiten wWesan octagonal design Tuildurnuaudnaemnadnuasgadios
0.6 1u. AnwuzAdamMsanaN 343l rotational and lateral resistance tat dou
IMZ resilient connecton 14 polyoxymethylene Hadraandy periodontal
membrane usziilu buffer implant ioading uASiTuu1AMNNT maintenance 33l
ThuRtmuasfimresnuunlwilagdlans insert dintuuny

External connection Runnsinglann hex Aa external octagon waranadia
ufid‘?ﬁﬁﬁw parallel key or splines, external octagon iy 1-piece narrow
diameter (3.3 mm. And 3.5 mm.)(ITt Namow Neck) W& wmFuiuwinana 3 iateral
and rotational resistance ANINUAL strength A The Spline implant connection
{Sulzer, Calcitek) 431 6 parallel keys{splines) abutment HanUE mirror image
gnaanuuuly fail AeuResiimMainanus, implant, Spline § 2 311573 3 platforms 4-
mm and 5-mm. Platforms azfizUiamitouiu ufiausuas stable uasil rotational
movement and screw loosening tRuaintiay uziling spline 184 3.25 mm. ax
uanfieenty spiine asuuaztEnndssneuiu platiorm uau A Wiseuus
Taimany

Internal interface design ﬂ:ﬁﬂ‘l']qum platform &3 restorative
components ARAY, iMMINTZANE lateral load &nadtunnelus implant, abutment
screw Wfunnsilasiuatiniely, ff long internal wall inWifim stiff, unified body
#inunaifia joint opening, flrde engage iy implant FUNYTINA vibration, KA
microbial seal, § flexibility §9, 78UASYE4 restoration ﬂfﬁmﬁﬁmwmmwmn
nan
The cone screw taper connection ﬁﬁuﬁ’uﬁm’-{’mﬂﬁ'u Tl lu

Switzerand ﬁfmmﬁluﬂ?li')"l internal taper connection %% sound, stable and
self-locking interface st seRifedunsani design Dot Ae 1-stage
surgical protocol @2 connection GtN Morse taper nuﬁﬁ’uﬁaﬁm:wﬁw
component parts A 8 a9AN (%q true Morse taper 1161 2 uay 4 pvruAzan U
self-ocking Tanbifndq) duflufisedniuiniie@og 8 aernuds dou
connection axfirsagdaiuvtali etnelifimnunisming stabitizing element

anvnt1idnoiudanaliiiia strong, stable, predictable connection
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Conical connections a$ina#t precise machining and tolerances,
abutment # 2 WUAS abutment é’u “octa” AT engage 11U external implant bevel
uaz WL screw retained restoration Snuuuwitniu straight post finudaa W lEniu
cemented restoration §1/$13984 joint liiflAnsnTA antirotation, Fusunsld
tightening torque Rmnzan ua:ﬁﬁﬂﬁmﬁqm furiu frictional resistance 194
tapered walis Entlaenteennazdoetla i screw UAZIAM resistance Fe screw
loosening

Cone screw connection 184 Astra Tech 1 11 degree taper gﬂi"lwm
abutment azuansananty Aa i engage external bevel of implant uaziipanu
HMANETUNA BN 20 LAY 45 degree #9u 11 degree connection fiduiy screw
and frictional resistance ﬁ'&uuﬂ

fiFoumeianuuiausaszwing conical and external hex butt joint,
conical joint azudausandn 60% HELAN cone screw g ld loosening torque
UNnn

Internal hexagonal configurations HMAHWLL UAMNUAEIATUANNILL
interface uazAMTwendnual gausniiv slip-fit connection § male hex fiu
a1N abutment FILRARINNGITEN restorative platform WRTN1T seat components
dtndn AeRRARIYE hex TIAMNENIANALLAZIEEY 1 89A7 (ScrewVent, Paragon
Imptant) Wfin friction fit

internal design TmiRadmarain Ae Replace Select (Noble
Biocare) i tube Buganun (deep cam tube) daeilifin lateral stability ARenn iy
index B9tl#inns seat WlEazasniu Andviovnita A Camiog (Altatec
Biotechnolagies, Irvine, CA) filumanagin iesiasaanduq azil deep cylinder
cam 3952 engage Wil internal wall 784 implant Feewinudausandn
external hex design 60% lateral cam vagnuamu index uaY antirotation, §7
implant body WL hybrid Tanasiiindesit superior one-third &at ﬂ'ﬁﬁuﬁlﬁ
wudnifeya1ed implant ﬁqﬁﬂﬂnmmnu"i&’ﬂg’uaﬂLLﬂ:'luUﬂﬂfJﬂu'Lmq 1Rt

A true Morse tapered implant connection (Bicon, boston,MA) 1aif
INRUY abutment 1Be2 1 B 2 836N seat a3l lue implant azRaavin I abutment
post WAL implant shaft ﬂ:mﬂuﬂ:uﬁmﬁ'ﬂmﬁ frictional resistance 'ﬁlmmzﬂuuﬂ:
fi resistance siﬂmmqmmnﬁqﬁ s hiitasdlszneuiidlu index fnfuns
femeARWNN abutment Tlwiusudain mae Afy Mgt dnuuniig

NI0aR abutment Aasn7 14 forcep AU twist and turn

28



Abutment Screw Design
Lﬁmmnﬁmmfﬁﬁmﬂmm joint instability A4EN1SWRILN abutment

screw WY pretoad Wnnuazifia friction ﬁﬂﬂ‘?‘iqm Tressinuen i
screw tAnTUREHNA elongation gegauAziiles 6 induaifiana friction, i
torque Al AL friction uas heat fiotna axdaeiviiy preload WHniy

friction resistance FNATUIEMIN fitanium 199 implant threads WAL
titanium 184 screw threads WuxalNA “galing” At N3N adhesive wear
m'im'mﬂﬁﬂuci'\waﬁﬂm‘r‘;mﬁauﬁ’uﬁmﬁuﬂq Faazdnria preload
characteristics 184 titanium screw AENTALAR gold-alloy screw

Gold-alloy screws A coefficient of friction endn, Tul¥uduldiuan

-
-l

nuieR preload Wnnnnan, Wifi ey titanium, FU preload tHmnndn 890 N
75% of yield strength (4NN titanium screw 2 1) Tuiiaqiiu gold screw it
gold nﬂuﬂgiﬁ?mﬁi 64.1 T4 2% A1 yield strength 1270 119 1380 N naslfiausias
oA fineanninaenas deform Wine Sauuziindrns ' gold screw Tudunen final
clinical placement Wit

TIWRMINNIIARBL screw B dry lubricant (Aeam frictional resistance
ﬁf)i'il.ﬁiuﬁqa A8 TorgTite (Noble Biocare) uas Gold-Tite (Implant Innovation)
TorqTite AxiARELAIE Teflon an frictional coefficient 18 60% wudnThidFAx
dszdninwlunsléFu preload wndulag cost fndn gold screw #9u Gold-Tite
STIARBL standard gold alloy screw $9% 0.76 micron pure gold WU
preload & 24% Hau tightening torque 32 Nem faudiaziiFnsiiae Anuanesnin
1% uAifl tests Sndnmunnfiuaasliidiudnliitanuuansaimeadisswing
lubricated and unlubricated screw AwniaulaBnatnmii Ae ArdNLE

$zWINaMsANTed coated screw funisdu screw 117

Wide- and Narrow-diameter Implants and Piatforms

Fiuniln1es wide-diameter implant N1A1N hollow-basket design of IT!
UAT Vent-pant (3M health Care) {audialaazld threaded screw NIdMLHQMA
\iTHNNTZANITA oversized gazmzARnnNE LTRSS greater
stability W&z resistance ABUINLIAALA qUsadhinu straight of taper screw,

trapezoidal cylinder, step cylinder, hybrid cylindric taper screw
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implant body finnuasRuRuRd M INIRa integration UAZUTNAS
bone-impiant interface aAad, 8 load # transter W neck of implant UAY crest
of ridge Winffuaalan an91fia bone loss, wide platform iyl abutment stability
Toenflunsamusafias occlusal table ua abutment screw uasdainli¥ly
emergence profile IS IALINUSTINTAR

naodld implant Lmuﬁ'ﬁu lateral incisors WY mandibular incisors
FiB4NTT narrow-diameter implant 'nu’ml.ﬁm"{ﬁﬁﬁﬂ"l 3.25 mm.(hex) waz 3.3 mm.
{octagon) I.f;ﬂ'nmﬂ platform ARRY external male part “i:l.ﬁ.u%ulﬁﬂ'lﬁﬁ lateral
stability and strength TzWE U8l Spline 3.256 mm ithidisenii ilgesn keys
& W3 interal engagement Whunsgnasindu narrow platform (fiasani]
ATNVUNTE4 wall thickness Aauasilomaliia fracture I8 intemal

-

engagement fiafiLaungnlunouiaqIuil Ae 3.5 mm Astra implant

Thread Design

QOriginal Branemark screw (1965) §1/319 v-shaped Walindadlu
threaded osteotomy Aty Fenrluil 1983 dawlauly self-tapping implant
w3 soft bone AWK pretapped Vo AomfinmaAouuaalaefindnumn
URNNTRY cutting threads, conical tip with 3 cutting edges, larger bone chip
chamber UNUTWBARULAY basic v-shaped WldineduuasfidszAni Aty
Vsl reverse butiress thread #ifi thread pitch Fi7) Funssiduie i
AINIYANEUTIAAY, square thread Ryt 3 897 azam shear force 1 10 i
snuzFaafutatfin compressive load (ifqm:qnqzmﬂuaumaiﬂm-nﬁﬁﬁ'lﬁ’ﬁ)
ufa’himumﬁﬁﬁmua rounded thread design IfieaanniviianirltiAs
osteocompresion iUl immediate loading ativtlsfimiunsassldlusdiin

usdnAtyneuiaciinslidiangufl definite adl

ﬂ'ﬁﬁuﬁﬁ implant body Wi@enlduanndn 1300 18im 1500 abutment
Ltﬂnﬁiﬁdﬁumv‘f\i material, shape, size, diameter, length, surface UR% interface
geometry WumuwndazidanldniialartssinRansaundassme asreusso.da
yaAssdlunsTasndndoy uiasliaddshuardousnaiu idadinly
nsldausnaiy ﬁaﬁ'uﬂm:ﬁfﬁaﬂmwmﬁudw ripwdanldsnfuiouszuule as

- - L] -~ d:l’
WINTWUOIPDAITATUS AU
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e N oo e kW

pridictable osseointegration

fi controlled clinical studies fignffasfiamumn 5 Mifernnndnty
different bone quality, loading, restorative situations

#l surface interaction MunT=ANA

prosthetic flexibility and applications

cost-effectiveness uud ALINUAZTAN

excellent tolerances

tissue friendly / interface seal

interface stability / screw stability

Bl MinApanssndm, i restorations 41

10. optimal emergence profile and esthetics

- ] ar < -
222 'Ilu"lﬂ‘ll‘aﬂﬂn'xu IS HAHLVINSEHNNUNEINTAULRE AT TS

IngnasAulng

thvsanisunaieihAudna N uaANE TR s TR
nensderesaulne® WanBuufeuiuAneied Dr. GV Black * 1
nsdaaniuTeIAawFiY, audiuBua, Auleaity, Aunesin
Aens uazAunwaTidey mﬁﬂﬁmaﬁamaaﬁumquﬁ NATNUATAINET
gasiuasIndiFseiu Mesatu luaulng Aumhuoudunuesifees
asfidutinguinansuandAeesOr. Black 8t 0.16 w.1.° doudBtauy
voarlnasndnnitAees Or. Black dintiey® uiansniadssinng
Adp184 AARTANTELszRNS uaman  Adurngudnanseseulng
[rlunindnANTEe Or. Black 8¢ 0.48 1.4, ATRAfUtNAUina1T8]
Aunsnndetuluaulne azlvgindnA11ee Dr. Black Uszunnd 0.4-0.5
. Tutudendng Arasaauineazluaing AMue4 Dr. Black Useantu
0.26 1. Wuiunaiaudn Ansstaulnearivnind A1984 Dr. Black
Uszaned 0.3-0.4 1u Ackiduulanlasedn aunadiuinaudnanaes
i lilaaiuiueueuituamnenidiuaing R i
Fnsanlunadiftnmniuininniadunnsslosi bk usssuani
witeay] mnaTesnudnRias destumnssinsdilanasiuiy
VBnnuuarAunneenszgnisatilasfivdent annsodantdliv
PNARN TUNANIATTIW URZIUA MDY mvaansniRenA g

snfieants Ui SunuszAnINIRTEINIEAN WARANTNTNTT
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thrinfudsandadluiumineiusssmaiviehnedasdag
AilefadurhquinanauazaNuEIesHusTIIT AR AUTNe U
thqiifnsnndenidniudenitduinqudnaamnanasgy
3.75 nauArfsaduiinanfusssmansBaiudnens 1 . daiu
afiadiasdntsmnu 6 . AxsimnfudionsdUlE wiannag
dreiunnai ludodd we. 2543 fiatiuen s.un Anddn Wil
Dhuipiiasanngulasinddeilidnsmniszgn dedeu wquna
fiteddaild UstinAeadunn@y 414 Team day 1991550 Nobel Biocare
ua laiAaunAAL RUTINAINTMA 971 Intemational Asian Oral-
Maxillo Facial Surgery Sluunlifufindreiufanisiussusinaaniug
Ussdafanniuridn didves 15w Aelidamesnindsa
TumsFenged i initial fixation g4 uazlutl w A, 2543 Fatin
Tarnow . Cho Was Wallace® IAasRuwlna19811 J Periodontol 2000
ApriT1(4):546-9 Nénat TrtizvineTswriarInfudeitvssiaiy agdn
Arraginanuldszin 3 1 NAReARSATINISLAEAI1ES crestal bone
ﬁqﬁuﬁmm:ﬂiﬂﬁﬂnu'ﬁmm‘lﬁwmmmmLﬁum@,uﬁnaﬂwmmnﬁu
Fienuikqifumndnaindraunanirsguliagiu 3.75 wn s w,
M. Lﬁﬂﬁmmetﬁu\.ﬁu'\m-nmn?:qni‘iﬂgii:whaﬂnﬁmﬁﬂnu.ﬁ::rmﬂu
ﬁi‘?umﬁﬁmjm:’mﬁu WERLEATEBIAINMEIEA uRY initial fixationda
{hafnmssmsivannadutigudnanssesnifioufu oy
wAnTuily 3.5 14, faupnuennissndsfuiufiedudu

o bl

e lfanmesaunaiuaundiivina o dusiniudonly
fsaririnfhazifenidnsniuiousiuuuudn 1 suiaeaiNe SziRen
whaignnzoildmaroanislutonn wmmenisiasudannifioy
A z dl’ : d‘ - 1l = e - A - o
FunnAurvaena s bildfinadSatubduanuiy
i azhuntsgauaT i lszin e U AR ARBNTRZLRA

X P = - \ ] ol i
TuNRAHEN 10 1. s taFeanieu Tnsifunna iz s
Whafaufunmdesussiumiug souiafhudss nrwlesuas

v yrad  dr
naslundana li@ndan
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2.3 muwunstAtsznauidnivlumsesnusy
ﬁﬁnmmi:'qm'jﬁ‘quﬁﬂmﬁﬁ’m‘?mun e wish list 18essuLTndfessLL
T dalnnseanuuudulnm welndifeeiuadnsg
vrderasesiliznaufidgnfyie
2.3.1 Material

¥ Surgical grade titanium alloy TisAV Taluianfiuddniinaan

wanuanauiin lusanaldeguanlscaunadialutaqiu duiasm

fiATuANIR biocompatibility filinfieléa

2.3.2 Implant design
2.3.2.1 Fixture design
2.3.2.1.1 Thread design sTa;rﬂﬁ' 1
uauuRtK stress distribution TAanEsnIANAGY
. UBnudnmindianszen Wean iotlesiuiliRansazany

18nsvgNUTEINT IndRanszgn

02,4

L7725 y
15
_____ 6
Tool path for Tool path for
Tnread outting. Body cutting

25

e Formed Cutter

- ﬁ =l
29 1 uassanedureniseanuuLiieasiuresInvie
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2.3.2.1.2 Collar design Al 1

232121

dimension 3.5 4N.
TduusnszdpisniuiamanicRiiduein

AUENATN 3.5 NN, Withs WU szudmauyssanng

o
L.

Ttz fiiduiautnans
vaner nnaluiiaaiussiesdngunsofisiuie
Wumnitudesdifduineunanssnamugindy
S dnfudieslisudszinmman redle
e i lduAinuauiiaan
fasmsldsnhufiasdifiduciaudnanvans
TemlLeuIAN AAEITIUNLN TR R EALES
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3.2.2.4
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1, Optical comparitor
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Swiss automatic machine CNC §$ 100,000
Tooling for CNC machine $ 30,000
Optical comparitor $ 12,000
Vemier caliper, micrometer $ 15
Vibrator $ 2500
Sandblast $ 1,000
Debur wheel $ 3.000
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Advanced Alloys, Inc

9852 Crescent Center Dr.

Unit 802,
Cucamonga CA 91730

Phone: 800-521-1661
Fax: 909-980-4806

Trans World Alloys

334-TE, Gardena Blvd
Gardena, CA 90248

Phone: 888-208-8777
Fax: 310-217-0066

A-1 Alloys 1401 Cleveland Ave Phone: 800-266-2569
National City, CA 91750 Fax: 619-474-3276
Metal-Mart, Inc 12225 Coast Dr. Phone: 800-888 7766

Whittier, CA 80601

Fax: 562-699-6868

d y i 1 o e i
A1999 1 uansTa RagussiueiinadwviLimi

1MUY surgical grade Ti-alloy rods

Table 1 Name, address, phone and fax of Dental implant companies supply surgical

grade Ti alloy rods
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Fig 1. Preliminary design of dental fixture
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Fig 2 Preliminary design of abutment and abutment connection
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