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Abstract

Nowadays, miniscrew implants are widely
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dontic cases with satisfactory outcomes.
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imported, which cause high expenses in clinical
practices. Therefore, the author has domestically
produced custom-made miniscrew implants from
medical-grade titanium alloy and stainless steel.
The purpose of this study was to test the
torsional properties of these miniscrews and to
compare them to imported miniscrew implants in
vitro. Custom-made titanium alloy miniscrew
implants, custom-made stainless steel miniscrew

implants, titanium alloy miniscrew implants
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imported from Republic of Korea and stainless

steel miniscrew implants imported from
Republic of China were compared. Torsion force
was measured by an Instron universal testing
machine until the implants broke and the twist
angle of the miniscrew with maximum force was
measured. The results showed that the torsional
properties of the custom-made titanium alloy and
stainless steel miniscrew implants were not
statistically significantly different from those of
the imported miniscrew implants (p>.05). Also,
the comparison between custom-made titanium
alloy and custom-made stainless steel miniscrew
implants showed no significant difference (p>
.05). In conclusion, the torsional properties of the
custom-made titanium alloy and stainless steel
miniscrew implants were similar to those of the

imported products.

Keywords : Miniscrew, Titanium alloy, Stainless

steel, Torsional properties
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Figure 1 SEM photomicrographs of the 4 mini-

screw implants (original magnification,
15 times).
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Figure 2 A. Custom-fabricated device for torsional
test.

B. miniscrew holding jaws.
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Figure 3 Graph shows elasticity of cable during

torquing tests
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Table 1 Means and standard diviations for torque
values and twist angle at maximum
torque values of the 4 miniscrew
implants. Identical letters indicate that

the mean values are not significantly

different (P>0.05)
wyanae | wsedngega(N.cm) guﬁmﬁmﬁm@az@m
FUIALAN (GNGR)

TAJ 65.60 +2.51 {a} 142.64 +15.51 {a}
TACM 7142 +4.56 {ab} | 163.72+40.27 {a}
SSCM 69.76 +3.00 {ab} | 63.27+36.95 {b}

SSB 77.47+13.04 {b} 51.87+12.24 {b}
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Figure 4 Graph demonstrate mean twist angles
and mean torque values for fracture of

the 4 miniscrews

CM Dent J Vol. 33 No. 1 January-June 2012

a d
NI
ANANTANINIANINT 1ATYTINY ALNA LN
G A A < = ! ¥
aatanAaiAuudsraieanasanigladi
8 9 = 1ol v . =< (1)
nszgn” Winnstineginuazsinumiusianisdnnsan
=< o = (<3 v Y A ¥
dadan Inmdanuaznanndnl¥adnainnenle
AMANTAN NNz aanasanisldaulunig
2= (1,368 =~ oA o X o
ARTIN UHANALIIUIAANTINART WA A
= < Y Yy A a v d'
nanmnisanuazmanndnFatugnuansaninses
= v = PR 1
naslanzlifiaunauazgUnsesfimilenny Mallaonu
wAnsingreian i ldnanisassatinuanaliiviulugi
= . = s o a S o
4 FaNud vyenAERUIAANANARGaE TN
AusslingeganaduyanatTdamannan liadia
widyuidanuseadingaganinndn iesaindan -
S aaay . A & 9wy a
WandauaniRdavguin Tuanusimanndnl¥aix
AZUAPADUANHULLAUTBINITHANNUT UG T3
o Ao A 121
aanpdesiundeandganmfugy ">
aannalugdil 4 wudn Wenysinasagniin
AREIsTiNd 40 Noem awiayndafinung 50
v
a9A1  wyanaLa Innilanvvaasnguinisgoyds
ApanfinAnntiangu (elastic limit) uazFuAANIg
LﬂﬁﬂugﬂLLUUDﬁQ? (permanent deformation) GR
o ¥ o o o > X
Funplfandnsaizaeananiianuduanss el
v
wyanase mnilauisassainarusonusianisie
Idaufayndnlsennns 160 B9ANAIAZIABAIINNY
Lmﬁ\iqm A (ultimate tensile strength) AuLAANIS
WANWN2BIUHANALY TUAIUTBIUNANRENTUIALAN
RAMANNAN ANz IARIANANAUSITNINGUS
Tauazyuiingeganuanssliannuyainasaais
mnidlan Tnaariasnduaasnsmiigauinndnnygs
= = , o a & =
nagalnwiflaslugoauwsnaesnisiusada Gansand
AnmuraasaNdunAaudneaei aunseiafisanu
NURIIPIGIGALAZIIANITUANTNIBINHANAED Fae)
wpelasznnou 6575 Neem Inglaitlsanglifidiugs
ANANTRYVBNRNTNNANGRN (plasticity) ABWATHAN
o oo 4 o = o o 3
wnfidaiauniiendan mmdlan duiulunislden
v
NNARTN wyanatTiamannan Fatiuiy a0
. 2 o L A
winnzannd lunsden g lalusudsidaanumun

WHUADINTZANGY (1B INAINAINIID TUNTNUE



o A o o a
4. 14MA4NT TN 33 TUN 1 8.A.-H.8. 2555

a Qll 1 dl a Q{I 3
wpebanunnndn  lurasivgainasanvinunanniane
nanlnmdsnaduituguinats 1.6 uu. liaos

a v a 1 dl o Y a
gniasoausaiiundn 40 Neem @avnliifianis

dl 1 a Aé’ Y1 o a
wWasuwlasgiliaaeanyainaanau widndaldifa
nsinaaayAnaLinIN asainnisdassauiin

= ] = = <
naulasuutlasgilisresnyanasalnmdaniy
B1AEINAGOLAD BTN TNLBINH ALNA 812 TUUI 1D
USnnunuindudasyndneuyanaaiunszgn 9

o =2 3 24’ - a ]

posvinnaAnen Tulssiiuiliamnsia
uanwieainainuesiani lEuanuymanatn
< = =
WIAEN  BUIARATIUNINIasyAnaeaLuan
tladt 1Aty aauanti1adsenUaNTANINIEA N
=~ =gy = ¢ Xa
nyANALIUIALaNY M lun1sAnw ATl d LN
NITUBNIUIAKUENUANENANG 1.6 HARIUAT enLiu
wyanagamannanlfatinaaslulaiss (SSB) i
aduRuguingas 1.6 Jadwng uaviglsady
Yo =2 = Y @ 1
NN wdan1sAnE lueanazansliiviugg
UHANALITUIALANT U1 ALE U BAUETNAILAN
(1.5 HaAmA9) AzHANNLIUIUATANNFUNIUGE

o | = s oa P
W HBENIINYANALITUIALANN T TR UNY

- , PN 14 , LAV
Audnatdlug) 25 Raawms) uinanisdneil lad
WUAITNUANF 1YBIAUANT R A 1UNI Ak n
FEUINUYANALITUIALANTWIALE U T UAUTNANY
1.5 NARWAT LAY 1.6 NARNAT

AouUNURIMANALNILNIALANTL FUNTINIY
N308Az AN AININUINIT NUATA NI ILTI4INTI
= @ (15,16) < @ o
UANAETUIAANIUNaNszuan - aeenaiiludn
tladanilan aannfaeiuAmaANTRAMNAIUNIULI
1_|mmwmm@mmammimummiui@memm
mrmmm mu‘wmmm@mmmm@ﬂmmmwmmq
‘]Jﬁ?zmﬂmiﬁumiﬂﬂmmwmwmN@m”l,mmzuﬂu
T luemdssioniaanady  Taaawisaldlaldnn
pumdaludesiintaganizet g luusuund
: o . o
ANMUIMULIBINTEANgY T lunsiniinluiFionm
= = o iy A
Anszgnuun Aasiinaslavidaumatinaanlanialu
N1TANIBINYA
= 3 ¥
naslanyandaaauisanidildlunszgn aas

1 k74 o [ Adl YV a &
NHUBLINTN ] wazszdnrzduna lminlumusaag

CM Dent J Vol. 33 No. 1 January-June 2012

9 o o = @
weefitiae f1eariunIIinaesuyANRERIWIAEAN uAL
AANITLAAAIINTAUAINNNAEARTINY ALNA LY

.« . o S L
adniunszgn depanndalanigniaaufanduy
ATUNINNNNIENTNTBIUY AN AL TUIALANAZd e T

o a < 2 o
arnsnu g minas I man il luaunneiug
nasndniulianadilszAngnamn

unagi

HANAENTUN AN T HART WA AN A1
nusausdnlndiAsaiuuyanassuiaanygn
ansnaszng enanaNTRneNEn LAz AN
3w andudasinisinmseliifewannlfidy
Fani dannwgauazspdemiendiuiuldenly
Uszine

) =)
nnAnssulszma

PDUALA NN.ANAT GAINU N IHATLUEUN A
(= o‘QI a a’l’
Wudselamiigalun1sdiauunaaud

(@NA59 1904

1. Manopatanakul S, Ruangpaka S. Dentists
acceptance towards the use of mini-implant as
temporary implant anchorage. J Thai Assoc
Orthod 2005; 4: 40-46

2. Ohmae M, Saito S, Morohashi T, et al. A
clinical and histological evaluation of titanium
miniimplants as anchors for orthodontic
intrusion in the beagle dog. Am J Orthod
Dentofacial Orthop 2001; 119: 489-497.

3. Bae SM, Park HS, Kyung HM, Kwon OW,
Sung JH. Clinical application of micro-
implant anchorage. J Clin Orthod 2002; 36:
298-302

4. Park HS, Kyung HM, Sung JH. A simple
method of molar uprighting with micro-
implant anchorage. J Clin Orthod 2002; 36:
592-596.

5. Manopatanakul S. Titanium mini-implant for
orthodontic anchorage. J Thai Assoc Orthod
2004; 3: 43-48



BN, YURANT T 33 @ITUN 1 N.A-R.81. 2555

10.

Sung JH, Kyung HM, Bae SM, Microimplants
in orthodontics. 1% ed. Daegu; Dentos; 2007:
15-32

Pickard MB, Dechow P, Rossouw PE,
Buschang PH. Effects
orientation on implant stability and resistance
to failure. 4m J Orthod Dentofacial Orthop
2010; 137: 91-99.

Lee JS, Kim JK, Park YC,Vanarsdall R.
Application of orthodontic mini-implants. 1%
ed. Canada; Quintesence; 2007: 29-50

American Society of Testing and Material,

of miniscrew

Standard specification for wrought titanium-6
aluminium-4 ELI (Extra low interstitial)
Alloy (R56401) for
applications, Designation:F136. Standard
Specification for Wrought 18 Chromium 14
Nickel 2.5 Molybdenum Stainless Steel Bar
and Wire for Surgical Implants (UNS S31673)
Designation: F138, Annual book of American
society of testing and material (ASTM)
standards 1996.

lijima M, Muguruma T, Brantley WA,

surgical implant

Okayama M, Yuasa T, Mizoguchi 1. Torsional
properties and microstructures of miniscrew
implants. A4m J Orthod Dentofacial Orthop
2008; 134: 333.e1-6.

11

12.

13.

14.

15.

16.

CM Dent J Vol. 33 No. 1 January-June 2012

. Chaturvedi TP. An overview of the corrosion
aspect of dental implants (titanium and its
alloys). Indian J Dent Res 2009 ; 20: 91-98.
Francioli D, Ruggiero G, Giorgetti R.
Mechanical properties evaluation of an
orthodontic miniscrew system for skeletal
anchorage. Prog Orthod 2010; 11: 98-104.
Carano A, Lonardo P, Velo S, Incorvati C.
Mechanical properties of three different
commercially available miniscrews for skele-
tal anchorage. Prog Orthod 2005; 6: 82-97.
Morarend C, Qian F, Marshall SD, et al. Effect
of screw diameter on orthodontic skeletal
anchorage. Am J Orthod Dentofacial Orthop.
2009 ; 136: 224-249.

Florvaag B, Kneuertz P, Lazar F, et al.
Biomechanical properties of orthodontic mini-
screws. An in-vitro study. J Orofac Orthop
2010; 71: 53-67.

Chao CK, Hsu CC, Wang JL, Lin J. Increasing
bending strength and pullout strength in
conical pedicle screws: biomechanical tests
and finite element analyses. J Spinal Disord
Tech 2008 ; 21: 130-138.





