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« OPEN COIL SPRINGS |

= RESORTES ABIERTOS

Open coils springs are fabricated from Sentalioy
wire. it possesses many desirables properties for
physiologic tooth movement thal are not possible
with the slainiess steel type coil springs, they dalner
a gentls, continuous force 1o
move teath without periodontal
stress, all that s needed s
normal body heat, which
activates the martensite
tramsformation,

Dpen coils ara 15 mm in
langth when passive and can be
compressed fo 3 mm. (Figurs
3.41)

To engage the open coll, first FaERERCE)
mark the mesial and disial
tooth destinations on the
arch wirg. Mo distoriion will
pccur during dental
movement, and hera is
fimited patient discomforn
{Fl-gyras 34Z8343).

Somefimes, when tha
open coil length iz not
enough, it is possible to usa
Sentalioy Stop Wound
Open Coil Springs (Figura 3.44).

Those codls are 18 cm. in length, and sharp points
are complately eliminated, Afler datermining the
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« Sortalioy Coll Spiings Comparmtive Studias

Estudics comparatives de resorias Santalloy

« Diffordances Botwesn Open and Clone Codls
Diferancias entre resories ablortos y cerrados

Los resories abierlos son fabricados de afimbre Sentafioy,
85105 poseen muchas propledades deseables para realizar un
movimisnio dentat fisicidgico que no es posibie obtanar con los
resories de-acang inoxidable, pues generan Una fuerza Bgera y
confimes que produce un movimento
dental sin causar dafo en el
periodonto; Io Urica que 56 necesita es
&l calpr ol cuempd, gQue actva fa
transformacién martensits  del
alambhe

La presantacidn comercial dal
resorte &5 d8 15 mm de longiud
cuando ésth pasivo, Y pueds sar
cemprimido hasts 3 mm{Figura 3.41),

Para colocar al resorte abieno,
recomendamos Marcar el Arcoen
| zona meskal y distal donde sara
colocada para verificar B fusrza
qué efarcerd Duranis el
mawimients o oolTa ninguna
diziorsidnen la forma del resorte,
y la molestia al pacienls es
minima (Figuras 3 42y 3.43),

En ocasiones, cuando la
longited de esle msoria N &S
suficienta, a5 posible ufifizar los
rescrigs abierios da dobie espiral (Fiqura 3 44),

Estos se encuentran en presentaciones de 18 cm de
langitud, donde s skminan s punias.



length of tne coll needed, simply cut the wire at the
canierof the tight spiral as indicated (Figura 3 45),

Since Lhe =

Sentalloy coil Fig. 344 .
needs about 1/10 e
B much as stesl, '

good  hygens is Wt-
much aasier, bul

do adwvise the

patent to ringa and brush around the coll, Mo other
adjusiment is neadad.

CLINICALAPPLICATION

An open coil with 150 g, of superelastic activity is
compressed between the maxilary ceniral incisor
and the caning. In three months the retraction of
canine iz compleled
[Figures 3.46 8 3.47),

Maxiliary molars can
be moved distally in 4 to 7
months without patient
cooparation using a
modified Mance as an
achorage devica, The codl
is’ placed betwean tha
firsl bicuspid and firsi
molar bypassing the sacond bicuspid, Cul the Open
Codl o that they extend io the end of the buccal lube
Ligate the archwine (o the first bicuspid, Next feed the
arch wire into the tube, ensuring that the archwlire is
fully inserled with 2 mm. of wire axtanding bayand
the tube. Liprighting springs may be used from the
firs{ bleuspid 1o distal of laterals to control any
antarior movemeant (Figures 3.48 & 3 49},

Fig. 3.48

Después de defermipar- la: longilud del resors,
simplements corle &l resorbe en &l centro de la espial en fa
forma indicads (Figura 345},

Diisbido & Gue los rasories
Senftalloy reguleren
unicaments el 1110 de ks de
acaro, @5 mas facl obtener
una buana higlene, par aim
83 es Imponanta mndicar al
paciante gque s& cepila y
gnjuagque alrededor del resdde Ningun olro ausle as
MCEEana

APLICACIONES CLINICAS

Un resonte abiero de achvidad supereldstica de 1509 es
comprimido endne-al incisive central supenor i & canind, En
Ires mesas |s relraccion del
caning &8s complatads
Figuras 346y 347

Los molares maxilanes se
pusden dwiaizar gn 4 3 T
meses sin la necesidad de la
coaparacion del paciania,
ulilizandd un amco de Mance
modificads como anclam. Bl
resore &5 colocado entre &l
primes premolar v el primer
mctar volando &l sagundo premesar, Conta el resorte abieno da
manera tal que se extienda dsialmente al tubo bucal, Ligue al
arco hasia el primer pramolas. Postaricamants coloqua 8 arco
dantrodel lobo, asagurantdossa dea que sl &Moo 58 Axtienda 2 mm
del ube. Se pusden ulllizar paratalizadonas de ralces desde al
primer premolar 2 dislad de bos lalersles para mayor contnol del
segemento antencs (Figaras 3,48y 3.448]
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Fig. 3.47
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* CLOSE COIL SPRINGS | » 00

= RESORTES CERRADOS

Sentalloy close coil springs
detiver a gentie, continuous force
to move teath without periodontal
stress. When warmed lo bady
lemperatura the light continuous
force and shape memory are
activated.

Two designs are available:
with Two ayelets or with an eyelet
and an ayelat with igature wins
{Figura 3.50),

With two eyelets, the initial
length ks 3 mm. unactivated (This
does not include the eyelet
lengths), These can be activated
1o 15 mm without any deformation
or change in force (Figura 3.51),

On an ayelet with ligature, you
have the oplion of hooking the
eyelel on the molar, then
activating the spring and tying it to
the cuspid brackal with the 008"
ligatiare wirg,

Should you wish to span an
area greatgr than 15 mm,,
measura the span first, then place
Ihe coll on the molar hook and
activate the coll 15 mm. finally the
the ligature wire (o the bracket for
the remainder of the span (Figure
352

Thase eyvalats are lasar fused,
which prohibits unwinding  like
other companies coils. which 5
why it is easier o use (Figure 3.53).

CLINICAL APPLICATIONS

Canine Retraction

Aclose coll spring with 120-130g,

of superelastic activity was
altachad for canine retraction,

Fig. 3.50

Closed Coill Set

il oy

P

Closed Coil Sentalloy

e 5109 )

Fig. 352

Log resores cerrados de Sentalloy
generan wnd fuerza continia y ligena
que permite mower los digntes sin
causar problemas periodontalas. Al
alcanzar i3 lermperatura comporal la
fesza confinua  la memona de forma
sonactivadas:

Dos flipos de disefios da rmasortes
tamades esian disponibdes: con dos
Oj#ies 0 CON UND Y com un ojal con
linadura matica (Fig. 3.50),

Con dos-ofales, la longitud inkcial es
de 3 mm cuando estd inackvo, (Esta no
incluye la longitud de los ciales). Esle
puede aclivarse hasia 15 mm sin que
sufra una deformacidn o cambio en u
fuerza (Figura 3.51)

El mesoria con un solo ojgl con
ligadura thene |s opcidn de ufilizar el
gancho en sl molar, y poslenonments
Bctivar el resorte atandolo al gancho ded
caning con |2 ligadura melalica de 008",

5i el area donde va a ser colocads
&l resoris es mayor & 15 mm, mida
primaro I distancla, Poslerdomenta
cooque & resorte-en el gancho dal
maodar a 15 mm. Después amame la
ligadura metalica al bracket por el
espacio remanante Figura 3.52)

Eslos ojales s& snouentran
soldedos al resorie por medio de rayo
Kzar, v no son enrmollados como los de
olras compadias lo cugl faclla =u
eoiacacion (Figura 3 53).

APLICACIONES CLINICAS

Retraccibn de caninos

Un resora cerrado con una actividad
suparalastica enire 120y 130 g fus
tosocado pars I retraccidn de un
caning i la parte distal conectada al



n;:un

and the disial ends connecied o hooks on molars, in
5 months the distal canine retraction hes been
complated (Figures 3.54 & 3.55),

AnteriorPasterior Retraclion

Springs are avalable for segmanted reraction of the
maxiliary four incisors. The increased force in thesa
springs was designad bo overcome the resistance of
the roots and to accomplish the samea resull as
rectangular wirg. You will expanence better root
paralielism contral during the space-closing phase.
Stops may be sel on the arch wire lo ensuna tha
precise movement (Figura 3.568).

gancho del modar, en 5 meses la retraccion distal del canina fua
compiatada (Figuras 374y 3.75)

Ratraccién anterior/pasterior

Utlizanda eslas resoras as posible realizar la retraccion del
sagmaentada los dientes anteriones. La fuerza qua genera esle
resorie esta programada parm nomper con la resistencia de fas
raices y obiener o mismos resulisdos uilzands alambres
reclangulares.Uisted exparimentara un mayor control en el
paraieBsmo oe ias raices durante ia fase de clerre de-espacios.
Es posible utilizar topes an el anco para benér mayor conired did
aparaio (Figura 3.56).
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= ESTUDIOS COMPARATIVOS DE RESORTES SENTALLOY

Miura F, Mogi M, Chura ¥, Hamanaks H,

-

CLOSED COIL SPRING COMPARATIVE STUDIES

i

198604 :55-06

A) Sentalley springs and commercially springs

Comparative tansile studies of Closed Coil Sentalioy
springsand the commercially available steel and Ca-
Cr-Ni coll springs were performed. The test coil
gpring size was 0.008 inch in diamater with & lumean
of 0.030 inch. A tensile spead of 10 mmimin at a
temperature of 377 +-1"C was induced,

Findings
Lead defiection curves of the commercial coils
showed alinear ralationship (Figure 3.58),

In contrast, Sentalloy closed coil springs showisd
an almost constantload and lower values than the first
wo samples. No permanent deformation ocourred
even when |t was streiched 1o 500% of its ongini
length. This iz due to its unique superelashic property
(Figure 3.58),

B) Diameter of the wire

Tha diameters of the wire selected for the lesting
were 0,008 inch, 0.010 inch and 0.012 Inch. The
iumaen for all was G030 inch and martensite
transformation temperature was al 0°C,

= Closed Coll Spring Comparative Studees
Estudio comparativo de resories cerrados

=%

» Qpan Coll Spring Comparative Studias

Estudio comparativo do resartes sbisnos

v [Nifferencos betvesen Opan and Glose Coilu

Difprencias entre resomes abiertas y cermacos

The slpe-elastio propeity of Japenese NTI alioy uss In orthodontics. Pard I
studies on the Jaganese NiTi alfoy cail Sprngs. Am J Crthod Demdofac Ortfiop

ESTUDIOS COMPARATIVOS DERESORTES CERRADOS

&) Resories Sentalloy y resortes comerciales

Se realizd un estudio comparaiivo de ension ulilizando los
resaries carados de Senlafioy condraresartes convencicnales
da acens inoxidabbe v Ni- Cr-Co, Los resories de prissba fueron
de 0.009 puigades de diametro con una luz de 0.030 de
pulpeda. Se aplicd una welocicad de 10 mmimin & una
femperatura de 3170

Resultados

Las cunvas de carpaideliexion de los resartas convancionales
mossranan un comportamientalineal (Figura 3.53)

En contrasie, ks resortes Sentalioy mostracon valores da
garga constantas y muyinferiones a los primeros dos glemplos.
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Findings

When the diametar of the wire increases while tha
lumen remains constant, the load value of the super-
alastic aclivity increases but the range of super-
elastic activity diminishas (Figura 3.60).

C) Size of the lumen

Coil springs tests were made from only 0.008 inch
diamater with the lumen at 0.020, 0.027 and 0.030
inch and martensite transformation lemperature Was
at0°C.

Findings

When the size of the lumean increases whila tha
diameter of tha wire remains constant, the load valua
of the super-etastic aclivity decreasas and the range
of the super-elastic activity increases (Figure 3.61).

D} Martensite Transformation Temparature

Coil springs with three different martensite
temperaturas weane examined; -43°C, -25°C and 0°C.

Mo ocurrit une deformacion parmanenis aun cuando fueron
esfirados a un 500% de su longitud origmal. Esto as dabido
principalmente @ su propledad unica de superelasticidad
{Figura 3.59).

B) Calibre del alambre

Los calibres de alambre seleccionades para esta prueba
fugron da 0.009, 0.010 y 0.012 de pulgada. La luz para todos
fua de 0.030 pulgadas y la lemperalura de transformacion
martensita fuea 0°C.

Resultadas

Cuando e calibre: del afambre  aumenta y pefManecs
constante la luz, los valores de carga de la actividad
superefistica aumentan pero el rango de superslasticidad
disminne | Figura 3.60)

C)Tamariode la luz

S hicieron pruebas st con rasories de 0.009 pulgadas de
calibre con una luz de 0.020, 0.027 y 0.030 pubgadas y una
temperatura de transformacion martansita s 0°C

Resultados

Cuando al lamafo da ia luz auments méentras el calibre
permanece constante, hos valores de canga de fa actividad
superslasbca disminuyen v el rango de supefelasticdad
aumenta (Figua 1.61),

D) Temperatura de transformacién martensita

Se examinaron resores con tres diferenies temperaturas
rarensitas: A3°C 25Ty IPC



Findings

The load wvaluea of the
superelastic activity [s
reduced with elevation of tha
martensite transformation
tempearature (Figure 3 62).

Malsan &t al." provided data on load-defiection rate
and maximal force generaled for 18 coll springs.
GAC close coil springs exhibited significal different
activaticn and deactivation curves (Figure 3.63). Of
the products tested only the springs from GAC
axhibited the behawviour of the superslasic wira
(Figure 3.64),

OTHERS

OTROS

Resultados

Loz valores de carga de |a
actvidad supareiastica disminuya
en la-medida gque aumenta k8
fempiratura. de  transiormacion
martensita (Figura 3.62)

Melsen y cols.” proporcionanon dalos sobre ks rangos de
cara-daflexdin y fuarza maxima generada per 19 nesones. Los
rasortes cerados de GAC mostraren diferencias significativas
enlas curvas de activaciin y desactivacion (Figura 3.63). De los
producios axaminades Onicamenie los resodes de GAC
mosiraron caracierisbicas de alambres superalasticos (Figure
3.E4)




OPEMN COIL SPRING COMPARATIVE STUDIES
A) Sentalloy springs and commercially springs

Comparative compression tests of stainless steal
coll spring, Co-Cr-Ni coll spring and Sentalloy open
coil spring samples were conducted on the 50 mm.
open coil spring. A core was placing in the coll and its
size was ona half the size of the lumen. The last coll
epring size was 0.009 inch in diameter with a luman
of 0.030 inch. A compression speed of 10 mm/min al
a ftemperature of 37%+-1°C was: inducad.

Findings

The results of the compression tesl showed that
commercially available open coil springs
demonstrated a linear relationship llustrated by tha
load deflection curves. After the coil loops were
compressad tightly Into tight contact with each other,
permanent deformation occurred (Figure 3.65).

In contrast, Sentalloy open coil springs
demonstrated a deflection curve with a constant load
value and no permanent deformation occurred, and
8 light and continuous force value was exhibited
(Flgure 3.66).

B) Diametor of the wire

The diameters of the wire selected for the testing
were 0.008 inch, 0.010 inch and 0.012 inch. The
lumen for all was 0030 inch and mariensite
transformation temperature was al 0°C.

Findings

Whan the open coll Is comprass, the load value of
he super-elastic activity increases in proportion to
ihe increased size of the diameter of the wire
{Figuna 3.67).

ESTUDIOS COMPARATIVOS DE RESORTES ABIERTOS

A) Resortes Sentalloy y resortos comerciales

Pruebas comparativas de compresion de resortes de acefo
incxidable, Wi-Cr-Co y resories ableros da Sentalioy fusron
realizadas. La prueba fue desaroliada con un resorte de 00089
pulgadas de calibre con una luz de 0.030 pulgadas. Una
velocidad da compresion de 10 mmimin a una temperatura de
ar+1°C fue aplicada

Resultados

En |la prusba de compresion esiss dos aleaciones
comerclalmante disponibles mostraron une curva de
carga'dafaxion oon una grifica lineall ¥ despuds de que eslos
resories fusron comprimides hasla hacer ligero contacho
mostraron una deformacidn permanents (Figura 3, 65),

Enconfrasis, los resonies ablenos de Senlaioy mosiraran
una tuna de carga’dafiexion con valorss constanies y no
ocimid una deformacion permananis, v e pressntaron ung
Feerzaligara y constants (Figura 3.56).

B} Calibre del alambre

Los takbres saleccionados para esta prueba fueron de 0,006,
0010 v 0012 de pulgada, La iz para todos fus de 0.030
pulgadas v una lemperatura de transformacidn marlensila de
rC.

Resultados

Cuanda los resories ablerios son comprimidos, los valores de
canpn de la actividad superetastica aumentan en proporcidn al
aumento en el calibre de! alambre (Figura 3.67)



C}) Size of the lumen

Coil springs wera made from only 0.009 inch
diamatar with tha lumen at 0.020, 0.027 and 0.030
imch and martensite ransformation lemperature was
at0?C.

Findings

When the size of the lumen Increasas while the
diameter of the wire remains constant, the load value
of the super-etastic activity decreases and the range
af the supar-piasiic activity increases {Figura 3,68),

D) Martensite Transformation Tempearatura

Coll springs with three different marensita
temparalures were examined: -34°C, -15°C and 0°C.

Findings

Whean the martensile transformation lemperature s
alevated the load valus of supar-slastic actvily s
reduced. I -is possibla lo change the load value of
super-elastic aclivity in open cod springs having the
game sires of wire diameter and lumen. Betweasn
these points the colls will exerd 100 (light), 150
(madium), or 200 (heavy) grams of force until 14 mm,
and then the force falls o 0 as It becomes passive
again (Figure 3.69).

Conclusion

Studies has shown that tha
load wvalue of superalastic
activity of Sentalloy Open
and Close cosl springs can
be controlling changing tha
specifications of the wira
such. as the diameter

¢} Tamanodelaluz

Prisbas con resortes sa hicleron de s6ia 0.009 pulgadas da
calibra con wha lur oa 0020, 0027 and 0.030 ¥ una
temperatura de translomacsin marensita de 0°C.

Resultados

Cusndo ef tamafio de la luz aumenta mientras el calibre ded
alambre permanecs constants, ks valores oe carga de |
aciividad suparelistica disminuyen ¥ ef rango de acbvidad
supersidsica sumentan (Figura 3.68)

D}Temperatura de transformacion martensita

So axgminamn meares con s ddamnies lsmparaluras
martensitas: -345%G, -15°Cy 0°C,

Resultados

Cuande la femperaiura de fransiormacion marensda es
elevada, kos valoras de actividad superelistica disminuyen. Es
positle camitar los valores de la actividad superelastica en fos
resories abieros manieniends &l mismo calbrey luz de los
mistrios. Enfre #stos punios [os resores pueden generar
fusrzas de 100 g (fgera), 150 g (mediana), & 200 g (pesado)
hasta las 14 mm de su-longitud y despuds caer hasta 0 para
VOIVErss pasiVOS fuevamenis
(Figisra 3.69),

Gonclusiones

Los esludwos han demosirado
que hos valores de carga de [
eciividad -suparclislica de los
resorias abienics y cerrados da




L Mincliiarm (iediow ) Mhedihim {Yelow)
e Diamater o 010 010° 010"
Cahbne dad alambre {028 mm) {0.26 mm {0. 28 ram) (0.26 mmj
Lomen Size : aas iny 035
Tamnho @ o e (0.8 mmi) (0.8 e ) {0.9 mm] {00 i)
;m- Dealiverad 100 g 2009 150 200 g

lumen, pitch of colls and manensite fransformation
temperatura. It 5 now possible to fabricate coils,
springs that possass specific load values and ranges
of super-alastic acthity {or specific tooth movemeant.

DIFERENCES BETWEEN OPEM AND CLOSE
COILS

Both of them are made from Sentalloy wire, but dua to
some differences during activation and deactivacion
phases Ihey demonstrate some imporiant
diffarances.

With a 0.009 inch diameter and a 0.030-inch
sampla, open coll springs show a more constant ioad
value of suparslastic activity than the closed coil
springs. The closed coil spring shows a value of 100-
200 g. (Figure 3,70} but the open coll exhibits a load
waluaof 100g. (Figure 3.71).

This iz because during the deactivation phase,

whan tha close colls are stretched, the lumen size
becomes smallerand thainclination of inad deflection

Santalloy pueden ser controlades cambiando las
pspecificaciones ded alambre, como en el calibre, lamafio de ta
luz y temperatura datransformacidn marbensia

Actualmente as posible fabricar resceles que tengan valores

eapecificos tanto para a carga coma para al rango de actividad
de suparslasticidad pararealzar movimianios gantales,

DIFERENCIAS ENTRE RESORTES ABIERTOS Y
CERRADOS

Apesar de que ambos resories estin compuestos por alambie
SENTALLOY, debido s ddarencias an las fases da actvaciin y
desacthacion prasantan algunas diferencias importantes a
consxdarar.

Con una muestra da 0,009 pulgadas de dametroy 0.030
pulgadas de cafibre, los resories ahbarios ¢ presentan valores
més conslanles gue los cemados; |0 resones camados
mostraron valonesenire 100y 200 g (Figura 3.70) meentras que
lors abigeios presentaron valonas de 100 g (Figurad.T1).

Esio g debe a que dentro de @ mecanica de desactivaciin
log resortes cemados van de una luz menor a Una Mayor, Bs por

curva becomes acute (Figure
3.70).

On the other hand in the
opan coil springs whan thay
compressed. iha lumen siZa
becomes larger and the
inclination of the curve will ba
obluse(Figure 3.71).

That is why a more

elio gua ta cura que prasanban &n
la-grafica =8 vuelve mas aguda
{Figura 3.70).

En tanip que los abierlos al sar
activades al comprimifies la luz
intarma va da un diametro mayor a
uno manor y (& curva de daflexion
esmasoblusa (Figura 3.71).

desirable confinuous forcs
can ba obtained from the
open than the closed coil
spring.

Terminal period load
deflection curve

Because ihe super-alastic activity decreases to 0in
the final stage, sometimes the load value iz not
encugh for tooth movement, in case of open coil it

Es por eso que es posible
oblenar una mayor juerza conlinua
utilizando resortes ablertos que
caredos.

Periodo terminal de la curva da
carga/deflexion

Diebedo 8 que ks sotividad superelistica disminuye hasta 0 an
gy fasa final, en ocasiones ks valores de CBfga N0 50N
suficientes para realizar un movimienio dental, Bn ol caso o
s resortes ablerics ésta debe de ser ligeramenta mayor 33



should be alitthe longer than the desired distance and
the coil should be compressad tightly at the tima of
apgication of the pressure., In case of closed coll the
activated langht should be a iittle longer than the
requined distance and the lension shouwld be just
bafore the permanenet deformation stage. By means
offabricating the new closed coil, the individual coll-to
coil interface area, |t possesses a definite force
aclivity that compel the coils to tend to remain
constantly in tight contact with each othar. thus tooth
movement continues uniil the very end of the
deaclivationstage (Figure 3,72).

dislancia desesda y &l resorie debe ser comprimidg
fuertemante al bempo de aplicar la presién. En el caso de los
resarles esradss s longitud de schvacion debe da ser
ligeramente mayora ia distancia requerida y |3 lension mdxdma
debers ser |usto anles de producirse una deformgcisn
penmanente. Por medio de la fabricacin dal nusvo resorte
cerrado, a inlertase que exsie entre espiral 2 espiral poses
und fearza de actividad definida que obéiga & las espirales dal
resone & manbenerse an contacto intimo, provocands asl un
mevimiento continuo hasta & final dela fase de desactivaciin
(Figura3,72).
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