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Assessment of the rate of orthodontic appliances ion release in different mouthwashes:
An overview
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Background and Aims: All metal components of orthodontic appliances are somewhat corroded in the oral
environment due to some changes in chemical, mechanical, thermal, microbiological and enzymatic factors which
facilitates ion release. Ionic release can result in a discoloration of the surrounding soft tissue or allergic reactions
in sensitive patients or even local pain in the area. In general, ions can cause toxic and biological side effects if their
values reach the threshold, so the release of ions from the metal components of orthodontic appliances is important
to us. The aim of this review article to determine the rate of orthodontic appliances ion release in different solutions.
Materials and Methods: A review of the literature was carried out in Pubmed, Google Scholare and Web of science
database using selected key words (Saliva/ Titanium/Normal Saline/ Ion release Orthodontic appliance/
Mouth wash/ Nickel/ Chromium). These searches were limited to the articles published from 2005 to 2018.
According to the inclusion and exclusion criteria, 25 articles were obtained.

Results: Because of conflicts in the reported results, it was necessary to synchronize the measurement methods and
also to use artificial saliva medium with normal pH as a control to achieve better systematic comparison.
Conclusion: There was significant differences in the ion release between mouthwashes. In all studies, the effect of
pH and acidity has been shown to increase the release of these ions. In addition, stainless steel (SS) instruments had
the least biocompatibility among all types of alloys evaluated.

Key Words: Ion release, Orthodontic appliance, Nickel, Chromium, Mouth wash, Saliva, Titanium, Normal Saline
Journal of Dental Medicine-Tehran University of Medical Sciences 2020;32(4):255-264

Fasly 3 S — b il bls = Jles SU el = 05 2 Jghane gt
Bahramirashin@yahoo.com:c$s xSl i - YSYSS-YYYY ;i

Yoo



https://journals.tums.ac.ir/jdm/article-1-5957-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

HSen g (odld pro e prol dpw 5S> Saore Mo 1glisie saygiilas p widgs) oMl 5l by lodlj] (liee o)y

LXVCCS

baoxe 13 (63905 b (a3l 5 (SafolomsSn ()l SolSe (pliond Slyis | (B o 4 ouing)| (slo olSd (536 (i plos 18R g Wi
oSy sl b jglno p 5 Ol S5 s 41 i Wlgicee S (il ST - A (oo eald |y (g (g5l ST g Slizge g 00 (S0,58 )l oo
Gl e 4 ot lial polie 4 ) Syg0 Al oy IS sk 4 25 4nl 3 (mdge 30 cel B b g pelus Ghler 3 05T
e (st o290 Aalllao cyl 31 B )l el o (gl uing)) (slaolSios (5318 linl 1 gy (53l ST i 5 ol 51 D5 (SiSdm 5 (oo
Al oo Sglite sla Jgle 53 (uidgiy) (538 sl M) sl 5l il slaygn (sl S]]

3 il Gl (ing ) sloolSans | poskis g 59y pg)S (JSs alox I glite slagygy 53l 3T line 0,153 (Sy9p0 (mrz o i oMy 5 0'35)
Saliva Titanium/ Normal Saline/ ojls 40 L Y+VA b ¥++d Jls 5l Google scholar 3 PubMed  sleMbl mlis jl ookl b coglite (sba Jolos )0
4 Ao YO dllas zg,5 53955 sb)lze 3k coles ;3 .85 &je0 lon release/ Orthodontic appliance/ Mouth wash/ Nickel/ Chromium
A8 I8 i)l 3590 9 dal s

B3 larme Sl odlitl iz o g (6 S]I (sla by il plSan & ¢ Jpol duslie g sit @l & it sl g Sllllae @l G plio s 4 (AL
el Sl dali 095 i 4 Jlog b (egian

Olzwe oy SS (Stainless steel) 5L el cpl  ogMe g ssmlive b5 gy (3lo 331 Gili3l pr (camml PH pl clalllae solos ) 3 3 Al
0aly s a3 3l WY Elgil o p3 1y (6,85 Conn

ol Jloy cpaslis «3l3: crstilens pgyS (S5 guings ) oSt gz (sl A1 031 S

AN /N ol aol AWATY 2 ks oMol AN+ V/Y 2 J o

ol g At IS5 4 Gl Hlad Caren 5l ao ) Y=Y/VO &S Aol
51 31 53390 comizmen V) 3,15 U5 ey (6 Eomd Gl (5318 S g a9l (Slaptianes b b idgs) slagle)d
(AQ) Cosl 0l (355 55 (omiogi) slizl lond ol g8 e als idgyl slagley o Sl slaglrly Gy @l Sige @
Sl s 15 o0 Wyl (5o ST S5 T (sla 2Ty progdle (sl elgl 51 oSy 5 s ol (IS ysbo 0 (3) 2550 o3l
598 iy (500 d)lse > v g oljLiee «SinS g gt poyS Moy W=V (S5 duo 3 A-VY) (g9l> SS (Stainless steel)
g 53l ST i oy ccrgpe adllas (ul 1 Bun (100 Elgl () (s 5 e S ) gl i
Gglate slaJaloro jd wddgd)] g3 b Ml slial jl calise 70 5 L3 el & s JSK5 )l 4) NiTi (Nickel titanium)
ol 034y Sl (63)las 3 g IS5 —LS —pg S glail [l adly  yiul3dl
(lord Sl b5 & (38 ] plod (V) win gogiilis
R Oy e b 39 b s (Seigdams oo ol ( SolSe
Sy laololy 53 35290 A2l5d j950 Cgo 4yl ddlllas 28 oo wal 8 1y Lo ygn (g5l ST Jagns Sl g 9 00 (53,65 o>
S B3ly 5 edlil Lol a8 Cjge SgaSll L pglme pp CEL Sy ek 4 e Slgie e il S5 (F)
Saliva/ Titanium/ Normal Saline/ Ion release/ Orthodontic e dp el an b g wlas olhlew ;0 So5)0T la STy sl
&Ylie s (5,9, appliance/ Mouth wash/ Nickel/ Chromium O polie oy Cygus > Aled oo W ey (S jobo 4y dgud 4l )
5 PubMed JleMbl sl Jols  Sledbl oSl 0 39540 (0F) B9 (So5ed9m 9 oo Sl Lo)lge 4 oo wiliwl dgd> 4
JWo 5l SVlie gomins odgdme 8,5 &y Google scholar  CSG3)1 (cla 42381y ST sloo] Capne 45 iz IS5 (g9l bW )

oyt 9 035 S5 slaofly Sl b gt Sl g 292 YOALY- 0 osd 25l (F) Wigyoe lad & K95 g0 euidg) slagleys Jobo 52

YoF


https://journals.tums.ac.ir/jdm/article-1-5957-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

(WA o) ¥ 0)lous XY 0y93)

g Sleyd (ilage wledd g Sy pole olfisly (S5l aloxe

S5 o1 93 &y Clie GG Jalye =Y lg00

(PA=211s5) database ;I ool covd 4 <Ylie

(Ve=olaw) Clas (39 ()15 b g a0 b byl pae s 4y oids Bl Y ldo

v

(YA=2law) Bus ob3b i b))l sl o8 Y

(W=alawy ) 5ad 7y aslllas 3955 (sloyline il Ly 4 @Yo

A 4
(Vo=3lax) addllas 4 39)9 (sloylize (gll> Ylao

0dS> g gaoge Colis e ) adlhs j dlis o ol
Bl Yl g <88 8 oy dyg0 B b onle (Bl Yo
Yl JolS e plonl s (s Bl cdalllae (sl (63559 (sla)lno
Gl 5l gl sy Ve (285 )8 sy 3)50 o] b Ly

LA Bls g o] lag ey
45 Lol Cawd & dllio YO cadllas 5959 slylme 3 coled yo

ol 00 0,Lil bl 4 YV lages 45 jlazsl 4

aisl
Loy gabiled g (57395 -

osdlly Jolse (oyme 0 ol Lz widgl)l (glaolSiwd
(W) 95,5 38 lipl (52)95 cage Wilgie o A oy
2983 3 9 R L (SYsb led I g ol puing)] (slmolSad
Sy 63,5 Joe oSe S0 o S 35ben (3l o) 2l 55
) i S w5 S5 Sl 5 SIS slagl s
UL
Sz 9§l SS9 Slad Cubligg dgas yolate 4 05l
by K555 g dndy sl §) o3lisel S 5 oy ool 5
Uitine oo (2l 1 55 o)) lon &5 sl 1S5 (LLS 2355 o
S5 o (029ySs0 M5 b sl (gols glady guislad I oalatwl g A

S)ladd 3l Juols slacodgaze gl 095 ol (935 Slgune LS )

yov

o @il Sl a8 ws cdl dlie FA (Vlie pl ST S
Ao YO olass ol 5l g d3gs 00l j1,8 LUl 590 1y cwddgs )] Jslwg

) )bged )3 dg (i ;D 39)5 sla)lre ghl> g JolST e b

ol o ais by YEe Ll g0

5l W5)ke z9y> 9 3909 sloyline

Ll oads plol In-vitro pdaw j3 45" Sldllas —)

2 Sagibst gy 3l polie silo Bl ade & Slllas Y
5L ool Cowds 4 Jglore

odlaiwl Dyg0 omidgiyl slial s 5 dliw Cuwlio gy =Y

lacyg (S 0)lul g 9 SWSS (355 9 cuslio 8 =¥

conlio g )lol JUT -0

Y 415 5 Lol aYlis glgl 5 (undS) L5 4 @Y lie =5
32 JolS (e ol 90 @

4l gl Cand Jlepmine Cumly by 1> & jslate 4
@ 50 Jlanl ple 4 pliws jslaie 4 990 b baye OVle
A olaiiwl wd b,

Pl o o 5ol g2 d250 adlllas S 1 (31 (i 5]
Seg0 GleMbl 5l 050y yiwd )0 dlde JolS o aS (63)l50 5o i
) B cledb] dlis suSs ST 4 wd o odliiw] sSs o


https://journals.tums.ac.ir/jdm/article-1-5957-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

OYSon g (odld o (o pral dp S

Saore Mo 1glisie saygiilas p widgs) oMl 5l by lodlj] (liee o)y

Rectangular gpaw d Sloj slaojl plos )3 ond ol IS5 jlude
g Round e jl iy
8,50 ol ygiSs Kon 51 cwsdgs)l il 5l eolitul lads slaas
S ey JB e @ 6 Sl o5 b plis (YY) ) Sen
adlas S o 3 a8 o Sl ok CGras o 4y Comd (6 i
Jde aS ol lis (VYY) Sheibaninia 4 (YY) ,Kea 3 Gursoy
3 an g ade oy yides 01 B puae (SlaSTy g s Sl 00 T IS
ooy 38 L g ol illil lise a8 sl ol Slllas
by ol (V) o) Ken s Wendl adllas oS glaigS a5 1l o il
g sl 030 Jgl 59y & o oty Sl o S5l S liee oo &S
gy (b g pasuie do 4 g 4l ialS gl 1 e s
3 STy 5l ons sl S a5 canl Jls 33 opl ol odpny (sdm
sy Joboo DH (lig 5516 el 3y 20 e 33, OA b
35T al38) s (sl pH @lalllas I Jools 2ol gub sl 039

(WVFFXEXY) 395 0 090 ol (il

P9 =Y

5 S clabbre (35 U5 pln I3l 5l Nl e pgyS 5
3 ealiblige U plSortl 4 sioy> Jlaz 2 pgS Jpi> Cien
S5 9 3 el il (i o ST 51 (S5 55 cemn
CalilB 55 pg S ¢ Sl pue sy ol lis lalllas 3939 (I b 294 oo
il AT lise 9 (VF=YA) 315 1) cglize (sla gl )3 (g5bo o
S e I8 e 3 o IS e ]

51y SS U 5l 29, (oilw 3T e 3l o3y jliis lalllas
& (V) o) Kea 4 Yanisarapan a5 Jbs > (Y#¥) sl NiTi
dons ol 4 D) gy 35 1) posS (il e US55 09Me
3 egan Bln 0 U5 o il ST Glie it o S,
O)&en ¢ Jamilian .cul 039 TMA (Beta titanium)  slagaw
e opl ol s g 13,8 (6 uS0jluil 1y pg,S g (il BT Hlnde
(V) ol SS 51 iy NiTi (glappo o

ol olej I LSS wle 5 peS G siledlil e

YOA

SxS B cel bayadslad il fhlew cpl o olod & s
o o SiU Ladle Y &S 308 0 (Jruzte jd (awidgd)l olKiwd
ol 20 (665 S 3l 5 00,8 55 (aedlges b 2T Y Logas)
(V1) 298 (5,95 o oo )3 9 S (0 5 xS gl
0F S5 Jetel 3T (53,95 51 (6 SV pame nyites
S5 3l b Y pame (i g oal g g S USH 1l W)ke
4 asbl > o (V) pasis g U s3] aiiilee pauiis — S slajl

w2 il balps 5 Ll (g5lwdll e

JS -)

Pl baygs ol 3l it IS5 g il 3l g9y 2 lallas
b i Y ysaw 5 Shape Memory cuwls cle & .ol i
ol sl gl oslizl & (ghog ag SUT 4 S5 (2938 )
Ll 5959 L L(VF) 2l 399 (canidgi)l Dlgo g Lol > juolis
5185 o B oo slolams > o Jloj (S gl cslojl
b s ol @ 4 g S o S0l g ol g 0ad (a5l
0% o2l il ST e Ll ol ol yen 1) (651 aisle JS5 92
Al o s glate byl g alasxs )

S sS4 cosl IS5l s il Sl ol p lame g5
aw 1y g9 ol il 31 olise 48 (V0) e ¢ Schiff aulllas
dxl Wdses (objy)l Elmax, Acorea, Meridol wlysls  Jgl>e
slade 4 Meridol Jglxo )3 o ljl JS5 jlade 45 390 jgu0 s
o loee gl sy a5 W6

Ol g plpsie LSS sl Wb i cldlas
ol 51 skl @leds GUWT £o5 aile w5)l3S 130 a0 3k 5]
A5 3,50 Jgoxe DH 5 s gl s JSCb o iogs)

Al &S canl ol 5l (Sl ldlas gols W e b bLs,l )
adlae ) Ll (V-VR) cadl yuiw SSGINITI 5WT s (5be oI5
&y 1y NiTi, SS, CuNiTi puw g5 ¥V &5 (Y+) o Ke2 4 Suarez
Ao 391 3)S (6)ISS ol Jolxe 53 gy Te g VT Y e
S o 33T 1y S5 ke oy i SS (slapaw 45 5

Do gl paw (816 L56 (VY) o Ken g Azizi adlas

o Ly domS ool g 3 JhE ) p 3)5e |y ISS s 2lay


https://journals.tums.ac.ir/jdm/article-1-5957-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

O oy e ibligy Slass g Kby pole olKitsly SKslis doxe

» b i Slallas a5 48 e odlizul (Mn) ji5ie (Fe) oynl
Am3e &) 36 lite cnl 1 e (il ST (Jslme slalao

Cu, (layg 5,5 0 5,3 @olite (la Jgle ;5 5UT a5 Sloj
S5l (L3 sla g wlie UL Jg 268 ppb clale L Fe, Mn
1, Cu, Fe, Mn (g5lo sljl o0 Waygs b diile g (YEYA) 3405 00
ol gliie ealiseo byl yd

5o (ol Jgoxo > el Jolos 55 530 (5l ygS16 ) o §
Schiff .ub o yial33l e ol o5l 131 o550 Meridol s CHX
Eadg0 cpl Lisllas jo (¥+) o) Ken 5 Danaei g (V0) ) Son 4
T e cppid (M) o)) Son 9 Zhanng adllas 155,820 |,
Bl Joloee 3 1) Jlade o yieS 9 NaCl Joloxo )31, Cu g (sl
lodged ()15 g Lol yen (o gtan

9 u;/u.m;..: (X% d).\a.n ufl)J 9 W"“’)‘ X% .)I)-‘ Fe 9CU )‘..\.&n
Iy B> )8 pgd 45) )3 b Bpas Sy g 5 s ol Sl o
Oliee y2 oS oloe S5 5] .JyOLMS\J:Wso”f\‘).m)A Mn ,laie
9 Hussain adllas .39 0035l <8 1 gy 38 156 aygr (s5lw 5]
)‘)_3 )X 9o |) Cu 9 Fe 0% d)l.w.)l)] )I_\.SA (YYI‘Y'Y) ul)&.o.tb
Slpidn e 4 e 90 opl &S L) dons pl 4 g L0
4 Cuws American orthodontic ¢S s célw sty
Jde (YY) oo g Tahmasebi asllas 4505 3l5] Dentaurum
Cp i 45 05,8 jasiie g odged (awyp |y Fe g Cu (gilw ol
25 0 3l ORJ Sy 5| Cu g Fe e

caliseo (cla3WT > Fe g Cu sl g (silo sl lise b bL3,) s
9 Yanisarapan dslllae )3 a5 gyl 4y )13 dgn g (ol a5 (OS]
29SS laaw I Fe (g (o5l 3 oo oy (YY) o) Ko
ly Cu oss Slj1 l5se cpyi (VA) o), Kes g Tahmasebi aslllas
om|

Ol )5 0Ll 3i5e g LS 4y g0 00 lagys: e ]
ST LS e g ol STy 5 i s 5) g o) (s 5bo o151
2l (YO) Cuwl 0dgy (550310l LB as I a8 55 STy 5l ondds
PYNAL Y0 Jlo Sloj o3game ;5 Slalllas ) ool cowd

Sl 005 A Y 9 ) J9J>

Yo

39S 092 sl Al e (V0) oyl s Wendl adllas sl o
d)LA 3‘)1 05.><.§ 4 .Ui)s odalin 9 Aily )I)B R D)9e |) Lbausl):
3)90 ) &5 Spgo (ud Conl Gglite STy 3 S5 9 p9)S O
P9yS dy90 5 Lol 3gr b Hluda 9, OA (b )3 (o5l 35T oljee JSG5
(65508 3o 4 o 9 0392 gl 59, YO 1 (53l 31T (l3e i
Ak asbl g sy, (b

092 S3ldlil sl PH L Jolxo g 00l s (slop )
Wil PYLPH b ol oo 5 6 (sl S| jdr C3le 41 298
(¥5¥R)

Perld Y

ol (gl Vb (st (5,85l e @y o8 ol (556 poilis
)5 )5 Ken g 390 (Sibslin )3 ealisiul 3)90 slajll 5
Jloss] (uingsy] pls @)l S cinogs (sl (5 o 2 Sluoguas .l
0392 555k Con; 1L ply 7, 45 ol dles 5| ol 00 031> rus ey
g e g8 L 1) lagliis wlg g a3l awsly 0gd sk JSB
O 5955 5 slam ()6 Sy 5 opl 4 b S mls polae
4 poslid (938l (M) Wb il s adyy Sl g JWog
Llje y300 5l .l 03gs (3dge lual cpl a4y sy (o393 b Ul
S & Cud s ol gl slajll 5V Caglio poslis
Loy o & Coms s ol izl sl 31 o a5 4 g bl
e Wby ol ol a8 gyeb 4 (YA)SL o
oS5 5y SolT Wil 15 ) 308 Jolone Laee o 5] sl 51
() 3,85 5939 ol s pS03l0l Sl § sl (ppb30 I yS)

calisee Loyl pd )3 b ys ol ke (g0 ol (5l Sl5T o) a0 4]
poslis s sl Bl im0l o> & (g5 & glize
w3l b Rectangular glaio pdaw b paw 50 JS0 (e ko
» ol il 51 e g plo GMp 5 (YY) 34 Round
o) PH=Y/0 3 Jg 540 SS 1 s NiTi slaguw j> pH=6.75

(V5) 202wl Lo yd paw £V 52 ) e

Loyg plw ¥

(C) e Aol (6,500 @il 1 5UT G oS sgm0 e


https://journals.tums.ac.ir/jdm/article-1-5957-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

S9p o iglise (glody guiiles > swidgsyl sla Dbl I gy (gildl] Glie ()0

axfllae 45 b odliw! Yo aods - Joua

oud 331 polic Jolowe diged & So31a31 15 LXVOWEPY] s,
ICP-AES
Ni,Ti Swan G5 NiTi (e (Inductively coupled plasma atomic emission Azizi,jamilian A
spectroscopy)
X 9SS g NiTi pow g5 ¥
NI Cr, Ti, Cu, Fe Oral-B Wl,sls AAS (atomic absorption spectroscopy) Tahmasebi YA
Slyes ¥
. A . NiTi 5 Y GF-AAS (GrapHite furnace atomic absorption
Ni giuas Gl ’ e & Gazal WY
< o Therma Ti Lite spectroscopy)
Ni Esuas &3 SPEED, o g5 ¥ GF-AAS Ramazanzadeh Yy
Damon Copper, Lite
) pew &5 ¥
Ni Egan Cu-NiTi, NiTi, SS Ton, AAS Senkutvan w
Implanted NiTi
. Oral-B, Orthokin . . .
Ni, Cr egan Gl SS 9 NiTijppw g9 ¥ ICP-AES Jamilian AR
e 3l
Ni e oy NiTi s £55 ) GF-AAS Sheibaninia ve
(PH £5Y)
. RTR . ICP-OES (inductively coupled plasma optical
Cu Nacl, (ssuas Gl3 glyl (coaw) Composite g emission spectrometry) Zhang \a!
Ni, Cr, Cu, Fe, Mg, K, . e . A ICP-MS (Inductively coupled plasma mass B .
Ca. Ti. Mn, Co Syuas 3 Sy Wiy SS. ppw spectrometry) Mikulewicz YA
S8V sl )
Ni . Ni Free g S 955 g5 ¥ ICP-MS Milheiro A\
s Ol
Ni Syuas Gl (00 Bpan g 5) STy £55 ) ICP-MS Reimann Yo
Ni s Gl NiTi o £95 ) GF-AAS Gil v
e 3l
Ni A Equigtomic  NiTi s g ¥ ICP-MS Liu ¥
(PH g5Y)
Ni, Cr, Ti, Fe, Cu, Zn s ss cSly g9 ) ICP-AES Danaci ¥
Persica, CHX, Oral-B
Ni, Cr Syuas 3 NS Uad iy 85 pa AAS Bhaskar A\
Ni odle NiTi, SS, CuNiTigwmw g4 ¥ AAS Suarez v
giuas (i3 NiTi, SS puw g9 ¥
Ni, Cr, Ti, Fe, Cu, Zn « o ’ & ICP-MS Kuhta \td
(PH go¥) &Sy ey Thermo NiTi
o 3l SS Sprint Ni Free .81y g45 ¥
Cr o f:” Recycled Victory, ICP-MS Sfondrini Y
(PH ¢5¥) Conventional Victory
Copper NiTi . 5\
Ni, Cr SaSY dd o & ICP-AES Darabara 5
Sy g9 5
Titanol Low Force, waw g95 VY
. Sgaae 3l3 Euro Tensic, Copper NiTi)
Ni S 1 Arch, Neo Sentalloy ,NiTinol ICP-MS Arndt v
§ H Super Elastic, Remaloy , SS,
Noninum Remanium
P ; 4
Ni, Cr, Ti, Cu Elmax. Meridol Sle e ¥ ICP-MS Schiff 0
? ? CoCr, Pt, Ti, FeCrNi
Acoreacorea
Ni, Cr, Ti, Cu, Mn, Fe Syuas 3 SS STy NiTi & NiTi g ICP-OES Gursoy vy
O jped o Sguas 3
Ni, Cr, Fe, Mo BUEN TMA s SS NiTi g g5 ¥ ICP-MS Yanisarapan \$
Acidulated pHospHate
fluoride (APF)
Ni, Cr, Co, Mn a3 STy b o ICP-MS Wendl Yo
Ni, Cu, Co, Fe e Ul ¢ e guae 33 Sy - Hussain SF Y
v


https://journals.tums.ac.ir/jdm/article-1-5957-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

O oy e ibligy Slass g Kby pole olKitsly SKslis doxe

axdllae 4> oo o2l

Yo aoMs Y Jgua

Ao Jglowo Aiged LXVAeRY o8,
39 Round s |yt Rectangular waw 1> Jloj (slojl plo ;3 o j] pgslis o S5 Hlade Egean Gly NiTi s Azizi, jamilian A
81y olyad 4SS sl 5 35 o5 liwe coryidin 55 o 1311y JSii lalo 2y Shinye STy olyo a3 NiTi g
Al o ORT 3| yiaS g aliie Lo Wadiged plo )3 of5s0 cnl 9 33,5 0 3131 ORY Oral-B )5l Sl s ¥ 9SS g NiTi gy 5 ¥ Tahmasebi YA
L5058 ) plosl 4 3 g ool (ppb30 5 268) ol (¢Sl Wil s> ) 5aS poslis e (il ST l5ee
] i S NiTi s g5 ¥
S 0 33l 1y e ol ol 1 i oS 8 g NiTi Force 1 s JS 3 5 sl iliio Lo ji5 643 93 10 ) IS5 g0 s Sguas Gy Gazal WY

Therma Ti Lite

Damon (spsw (13 o «Cowl 0391 sy SPEED (g 005 B puan (slodigad )3 g Lite puw 35 (sodiges ;> IS5 (50 jlio
30,8 N3y IS5 o (5t 08 Be 5 9 55 93 o2

SPEED, Damon Copper, s g5 Y

NITi (glapao )3 s (ol g g o 311 (edmr (laslof & Casmss (5 iy @05 L 59 abge Sl g, ¥ o JS5 (o2 o
20 1y (g3l o1 o oy a8 SS wams g by o ialS Ton Implanted NiTi, CuNiTi )3 caf)i 4 g o piabs

Egean §ly Ramazanzadeh Yy
Lite
Cu-NiTi, NiTi, SS Ion, s g5 ¥
Eguan Gy & Senkutvan A\
Implanted NiTi

Oral-B, Orthokin

] S8 31 iy NiTi (glapms )3 Oz o g (oS 5heme 332 5l st Jglome 53 2 50 o3l g8 5 S i SS 5 NiTi puw g9 ¥ Jamilian ALY
egae Bl
e s
3> L5 gdumsl PH g 0b B o 09,5 3 |y US3 (99 (5ko 3151 5l (2t “(;’“m ‘5)” NiTi gy g5 ) Sheibaninia v¥
PH g4V
sl (g b olyen (e giae 3l Joloe 53 ke o a8 g NaCl Jgloo 1 (o (33 (il 3131 ol5we 30yt Nacl, eguas 33 gl (coaw) Composite waw Zhang ¥\
3 a5 59 ppbI01 p g8 (g3l Bl3T ) jae ems] e (s yitis g0 poles 4y s 5 PPBST3 Joleo ois o] JS5 o
ol jlaie oy it S5 e gan G5 STy oy SS. e Mikulewicz YA
25 B i o5l clgie o sl 3l i 4 poslis il 3T o
el JI3)55 1 Ni g (3l 3131 Yo )3 gyt Cuenl | (Sl slaLoad b auslio )3 35 (sl o 4 JUS P 2 SV W NiFree g5 S 55 g5 ¥ Milheiro A4
R oSy g9 ) .
8 L sl plos g alads Lo g 00 Bpuas 5 68 <SS o 0 S0 g il ST 3 (5 Reiiny glis Sgean Gl3 i Reimann Yo
(o8 Spae 9 5)
AL o 3l 005 o 5 & s (5t S5 g B e 4 5 (sl e i Niip g9 ) Gil Al
e s
33,5 o 5 B, )5 e il o oS b 3] S ke s ¥ 5 PHSI3 93 55 “("“’“ f)” Equigtomic 5 NiTi e g55 ¥ Liu e
PH ¢o°
Ol 5o ke ol oy Col ,S05 3 5y i> jlaie 4y CHX 3 o olj1 5 ylade i 305 .
2153 e (ul iz w5 Sl )53 Jgloe 9 5l e (g peSaia e 4y CHX Jglowo 53 0 33l pg)57 5 IS5 ) Egeas Bl Sl g5 Danaei .
ool dyoilay £ Y yp 5l iy lad, Persica, CHX, Oral-B
155, ¥ 3 o0 ol s 355 oo 351 (sm (1ol 4y Capund gyt 05 b (5 pg aboge Jgl 55,V 3 Ni ¢
RIS 3l ps)s ) 7 2 e slocles & Sl 5 28 s 4t JslsaY NI o . 34 s 5 Bhaskar Ve
b ORI i glople) & Cund gyide D b 5y9abst
ol Jolos sy ol Wil s 51 268 e ol azdl g 03,8 B3]y USG5 Jlake o i SS slams ol NiTi, SS, CuNiTi s £33 ¥ Suarez Y.
Ay b oo £55 ¥ 52 53 Glise cal PHEY/D 53 Lol sl 0397 SS glopns 5| S5 (55ko 3131 sk 9yt PH=6.75 )5
4 S (5 ey S35 L § 949t Jol 9,V 53 loisgn 0l omiopeds Casl PHEEIVD Jl yides (trgs JB 90 42 5 0392
O PHEY/D )3 Lol sl 0392 SS (slomans 51 23,8 oy (55l 351 i s sy PH=SIVD ;3 0595 o 313 (sam sloloj o .
. " . Syas Gl 9 NiTi, SS s £55 ¥
2 09 o) @il DT lise Cpioman ool 039 PHESIVD I i 4395 BB ©jgeo 4 g ol b wan 65 ¥ 32 13 (50 ) . ) . Kuhta \rd
(PH g5Y) 581y oy (Thermo NiTi

el gin sl lej 4 S 5yt 0B (5 p9abse gl 59,V

9 Olzse cpl PHEYID 1 Jg 0350 SS 3l s NiTi (glmmmms )3 elnygn poloo 51 pH=SIVD 43 05 131 92 M6e

Casl 0393 .’L:_N.Jwi,;\“,m

Sl 3l ol ko a8 5 588 <81y 3l pgsS s sl ST e (i

o SS Sprint Ni Free, STy, g5
Eovan Bl

Cnyidi 35 Sl £6 ¥ 4B 43 9 0 013 Ni Free g od Gpan (slayems oy ()ljse (3 53 6yt ©iglé5 el Ni Free ( " Recycled Victory, Conventional Sfondrini ya
; PH g5
Casl 039 PH 2/4 5> (gjls 3151 & Victory
.33 Remation 1, 3l oy a8 Micro Loc STy, jl oas olj] US55 jlade o 2t
. g s 2 B S e ) SaSY el &Sly, g5 5 . Copper NiTi g g5\ Darabara \rd
LS ol ) e onl b ) iy (oS GeminicSTy g 039 alie L &Sy £55 5 5o 5 oS 1)l oS jlade
Titanol Low Force, Tensic, paw 912
23 5lae ol iz wi il L 1y US g (5 3151 olse o i Titanol Low Force g Tensic (slapas adllae \ Copper NiTi)
e 4 sl SISV (g9l sl Jglone Fran S Euro Arch, Neo Sentalloy ,NiTinol Arndt yvy
Y
ol S guae 3l Sl o> JB Super Elastic , Remaloy , SS, Noninum
i ; weghas 3l Slpes .
EYN Lo 5 5 bl ade 4 Meridol 3 0 3ljl poilis S ke Schiff A\
2 oyl 2l s B ) ) ol s st s £35S0 ) Elmax, Meridol ,Acoreacorea CoCr, Pt,Ti, FeCrNi
005 Gyps S\ 5 55 s 3] 1 Ay 5l yiies 05 U5 pue (510ST 5 5 s ) 0 3131 pasilis S e
e S g g e O Sl g e (i s 2 5 s 3l poslas g pg)S (JSS ) . 65 &51,s NiTiss NiTipmn Gursoy -
e
35231 PVl St sobo & APE Jslomo 13 03 3131 50 Jlae 5 350 NiTE lomses 51 IS5 0o s5bdli] o s QM peed e gian Gl
g Eguan Acidulated ¢l 11,5l3 TMA 5SS NiTi g g5 ¥ Yanisarapan V&
55 TMA (slawrs 1Mo (g0 sibodlil lsee o0yt 9SS (glomams I Fe (ign (ko 3131 o300yt pHospHate fluoride (APF)
45 00l U5 pmioman )l i3l o ol aidgs,] 3 ekl 3590 dlge 5| (Ni, Cr, Mn) o 3131 (gl g (ol guie oty
032 390 % 5o oty 3100 SliT USG5 ey st o8 ©y900 (s -l Slito oSy g oty US5 (2 53k 311 0505
ST S 48 Candls )3 ol sl 03y (s slajg) 3 (1B g pasede do 4y g 4l EalS (gl 3] l5e e 5 o] e gae Gy Sy iy Wendl A
g ops sl Sglite Sy 53 US55 p9,S (g2 55k S5l 0355 sl 0392 1B ke 59, 0A (o, STy jlons
Lo d5ben N3l s slois) (b (e liee 4 e 5 0351 5l 59y YO 5 (il Ol live oyt oS 3,90 2 oS
15 45 (5jlsygabgt YA 5V ) (slajg, > American orthodontic <8 yb cébs esTy lons slil S5 sl . .
S 5k a1 (53leygabge YA 9 ¥ ) sl P slesly | il JSs e g 3l y Hussain SF -

.ol Dentaurum <855 gbesly, 5 YL

Y&


https://journals.tums.ac.ir/jdm/article-1-5957-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

OYSon g (odld o (o pral dp S

Saore Mo 1glisie saygiilas p widgs) oMl 5l by lodlj] (liee o)y

Ol Ve jI S e 5 alawbie Ll wl e sjle al,l
il (6)5eb g slaglej g sl jloslatul Jds 4 3)50 (pl dunlis
oo () 5le Canj (Byme > ey ol Crlpll (i 392
Gl gl

Oygo & uao ddllas sl )d ldisce (gl Wilgh oo dxlllas oy
il Gl gyl glp cdale PH) Jols cilises bylpd oS
bl 018 S8 (hlew (29560 59l (> b (g5

5 ookl pg Sldllas jJUT a5 sl 3 & p3Y LL
Lulyd 5 (6y9 dbgs (loj i Jolne oo g 99 ol 5 llisl sl 2,
oo dunlio Sl Loyl ol )3 lgas g ooy L 1) ladiges (5lgSS
i)l > ) L 3,805y 45 o sl 0jgpel ) 352
s Sy Gl gl gex b g pladl > Gl ol
LYVXA) a8 o oyl |y Calises  Jl0s dlga 31 oaliiu!

worh s s @iludlil 2 pH $l & Gl b
9 WS glgl 515,50 53yl Slalllae ploxil pg J ool cisgy 03903
) o uingyl sl ol ol sildlil 5 sl o sy
AR o oyl

b S dgel dnlie gy s 4 (abiwd (lp dwy oo a5 4
G5 bame jlolinl iz om 9 650l sl by, sjloplSen 4
sl als 09)5 plgis a4 Jloy pH b (s g0ae

(Rl V) s Mo LB (5)I38 5 addllas (] (6 S48 (ke
Ny il ST olie 3 2 Lo b duglie )3 (gl bapeo

] aaidgl (518 ol )|l b L i D]

1- Schiff N, Boinet M, Morgon L, Lissac M, Dalard F,
Grosgogeat B. Galvanic corrosion between orthodontic wires
and brackets in fluoride mouthwashes. Eur J Orthod. 2006
20;28(3):298-304.

2- Kerosuo H, Hensten-Pettersen A. Salivary nickel and
chromium in subjects with different types of fixed orthodontic
appliances. Am J Orthod Dentofacial Orthop. 1997 Jun
1;111(6):595-8.

3- Iijima M, Endo K, Yuasa T, Ohno H, Hayashi K, Kakizaki M,
Mizoguchi 1. Galvanic corrosion behavior of orthodontic
archwire alloys coupled to bracket alloys. Angle Orthod. 2006
Jul;76(4):705-11.

4- Barrett RD, Bishara SE, Quinn JK. Biodegradation of
orthodontic appliances. Part 1. Biodegradation of nickel and
chromium in vitro. Am J Orthod Dentofacial Orthop. 1993 Jan

Y&y

S 25 ol 9 Loy
Loyl s G elaoSsS o B3] s a0 Ve ol duwlbe
Sagdbst slaple) g bdgle 9 oy 3j90 slial Sl cadlas
@ B agd W gg SOl olisl o (glodle il
ogMe clodls LS 1) aliio guls onsjle &5l )87 y3gy cuglate o
431.2»»—‘»9&5))3 d)’to]sd)jb)l.\)‘&u.{;ualw L}.:J.) AJUJI).’
b 55665 Ylie 1 odelcuwd & slicl duslis aolSiws (5501wl
sl laby (08
3 s SS o 1 po)S 5 S5 il AT Jlde IS 5
o il ST s Oyt Ollllae 351 oomen 5 CwlNiTi
Ol gim Gloj ojl b aulie 3 (5)9dbge sl 5oy V 2 1) gy
duldo > Rectangular (glapaw ;0 jlado opl duy o Hla5 4 9 01
.ol yuin Round b
SpSaida b gdwl pH 3 polae opl Bob ol oldllas
Yoo Slalllas 1 sl S5 4 Y ain b g b il
M5 Lol sl jin o0 B pae glanlil 511y Sgr (5bo 5
393085 ot (V) ohlSo 5 (VF) oo 5 Gl asllias 55 el
ol idas o slinl )0 i cpl &S
ol b Js Silodds wyy N VIVO Oy 4 Yl 1 b olass
Sldllas go5 (pl ) dndldiiws Cuenl Pl 50 in Vitro Y lie 924
03b Wyl> (5,98 (e p (oo R & (b8l phdse
b o0 485
g ool g5 4 dly |y ypolie oyl (gilo ST &Yls I (¢l
&b
1;103(1):8-14.
5- Chaturvedi TP, Upadhayay SN. An overview of orthodontic
material degradation in oral cavity. Indian J Dent Res. 2010 Apr
1;21(2):275.
6- Jahanbin A, Shahabi M, Mokhber N, TavakkolianArdakani E.
Comparison of nickel ion release and corrosion sites among
commonly used stainless steel brackets in Iran. Jmds.
2009;33(1):17-24.
7- Kolokitha OE, Chatzistavrou E. Allergic reactions to nickel-
containing orthodontic appliances: clinical signs and treatment
alternatives. World J Orthod. 2008 Dec 1;9(4).
8- Ramadan AA. Effect of nickel and chromium on gingival
tissues during orthodontic treatment: a longitudinal study. World

J Orthod. 2004 Sep 1;5(3).
9- Staerkjaer L, Menné T. Nickel allergy and orthodontic


https://journals.tums.ac.ir/jdm/article-1-5957-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

Oe Sleyd e uiligy tleds 5 (Sih pole oKl (S50 dloxo

treatment. Eur J Orthod. 1990 Aug 1;12(3):284-9.

10- Cortizo MC, de Mele MF, Cortizo AM. Metallic dental
material biocompatibility in osteoblastlike cells. Biol Trace Elem
Res. 2004 Aug 1;100(2):151-68.

11- Faccioni F, Franceschetti P, Cerpelloni M, Fracasso ME. In
vivo study on metal release from fixed orthodontic appliances
and DNA damage in oral mucosa cells. Am J Orthod Dentofacial
Orthop. 2003 Dec 1;124(6):687-93.

12- Ghazal AR, Hajeer MY, Al-Sabbagh R, Alghoraibi I, Aldiry
A. An evaluation of two types of nickel-titanium wires in terms
of micromorpHology and nickel ions’ release following oral
environment exposure. Prog Orthod. 2015 Dec;16(1):9.

13- Senkutvan RS, Jacob S, Charles A, Vadgaonkar V, Jatol-
Tekade S, Gangurde P. Evaluation of nickel ion release from
various orthodontic arch wires: An in vitro study. J Int Soc Prev
Community Dent. 2014 Jan;4(1):12.

14- Bhaskar V, Reddy VS. Biodegradation of nickel and
chromium from space maintainers: An in vitro study. J Indian
Soc Pedod Prev Dent. 2010 Jan 1;28(1):6.

15- Schiff N, Dalard F, Lissac M, Morgon L, Grosgogeat B.
Corrosion resistance of three orthodontic brackets: a
comparative study of three fluoride mouthwashes. Eur J Orthod.
2005 Jul 27;27(6):541-9.

16- Yanisarapan T, Thunyakitpisal P, Chantarawaratit PO.
Corrosion of metal orthodontic brackets and archwires caused by
fluoride-containing products: Cytotoxicity, metal ion release and
surface roughness.  Orthod Waves. 2018 Jun 1;77(2):79-89.
17- Milheiro A, Kleverlaan C, Muris J, Feilzer A, Pallav P.
Nickel release from orthodontic retention wires-the action of
mechanical loading and pH. J Mater Sci Mater Med. 2012 May
1;28(5):548-53.

18- Tahmasbi S, Ghorbani M, Masudrad M. Galvanic corrosion
of and ion release from various orthodontic brackets and wires
in a fluoride-containing mouthwash. J Dent Res Dent Clin Dent
Prospects, dental prospects. 2015;9(3):159.

19- Jamilian A, Moghaddas O, Toopchi S, Perillo L. Comparison
of nickel and chromium ions released from stainless steel and
NiTi wires after immersion in Oral B®, Orthokin® and artificial
saliva. J Contemp Dent Pract. 2014;15(4):403-6.

20- Suarez C, Vilar T, Gil J, Sevilla P. In vitro evaluation of
surface topograpHic changes and nickel release of lingual
orthodontic archwires. J Mater Sci Mater Med. 2010 Feb
1;21(2):675-83.

21- Azizi A, Jamilian A, Nucci F, Kamali Z, Hosseinikhoo N,
Perillo L. Release of metal ions from round and rectangular NiTi
wires. Prog Orthod. 2016 Dec;17(1):10.

22- Gil FJ, Espinar E, Llamas JM, Manero JM, Ginebra MP.
Variation of the superelastic properties and nickel release from
original and reused NiTi orthodontic archwires. J Mech Behav
Biomed Mater. 2012 Feb 1;6:113-9.

23- Giirsoy S, Acar AG, Sesen C. Comparison of metal release
from new and recycled bracket-archwire combinations. Angle
Orthod. 2005 Jan;75(1):92-4.

24- Sheibaninia A. Effect of thermocycling on nickel release
from orthodontic arch wires: an in vitro study. Biol Trace Elem

Y&Y

Res. 2014 Dec 1;162(1-3):353-9.

25- Wendl B, Wiltsche H, Lankmayr E, Winsauer H, Walter A,
Muchitsch A, Jakse N, Wendl M, Wendl T. Metal release
profiles of orthodontic bands, brackets, and wires: an in vitro
study. J Orofac Orthop. 2017 Nov 1;78(6):494-503.

26- Kuhta M, Pavlin D, Slaj M, Varga S, Lapter-Varga M, Slaj
M. Type of archwire and level of acidity: effects on the release
of metal ions from orthodontic appliances. Angle Orthod. 2009
Jan;79(1):102-10.

27- Arndt M, Briick A, Scully T, Jager A, Bourauel C. Nickel
ion release from orthodontic NiTi wires under simulation of
realistic in-situ conditions. J Mater Sci Mater Med. 2005 Jul
1;40(14):3659-67.

28- Mikulewicz M, Wotowiec P, Janeczek M, Gedrange T,
Chojnacka K. The release of metal ions from orthodontic
appliances animal tests. Angle Orthod. 2014 Jan 13;84(4):673-9.
29- Sfondrini MF, Cacciafesta V, Maffia E, Massironi S,
Scribante A, Alberti G, Biesuz R, Klersy C. Chromium release
from new stainless steel, recycled and nickel-free orthodontic
brackets. Angle Orthod. 2009 Mar;79(2):361-7.

30- Danaei SM, Safavi A, Roeinpeikar SM, Oshagh M, Iranpour
S, Omidekhoda M. Ion release from orthodontic brackets in 3
mouthwashes: an in-vitro study. Am J Orthod Dentofacial
Orthop. 2011 Jun 1;139(6):730-4.

31- Zhang C, Sun X, Zhao S, Yu W, Sun D. Susceptibility to
corrosion and in vitro biocompatibility of a laser-welded
composite orthodontic arch wire. Ann Biomed Eng. 2014 Jan
1;42(1):222-30.

32- Hussain SF, Asshaari AA, Osman BA, AL-Bayaty FH, bt
Amir A. In vitro-Evaluation of biodegradation of different
metallic orthodontic brackets. JDR Clin Trans Res.
2017;10(1):76.

33- Ramazanzadeh BA, Ahrari F, Sabzevari B, Habibi S. Nickel
ion release from three types of nickel-titanium-based orthodontic
archwires in the as-received state and after oral simulation. J
Dent Res Dent Clin Dent Prospects, dental prospects.
2014;8(2):71.

34- Liu JK, Lee TM, Liu IH. Effect of loading force on the
dissolution behavior and surface properties of nickel-titanium
orthodontic archwires in artificial saliva. Am J Orthod
Dentofacial Orthop. 2011 Aug 1;140(2):166-76.

35- Reimann S, Rewari A, Keilig L, Widu F, Jager A, Bourauel
C. Material testing of reconditioned orthodontic brackets. J
Orofac Orthop. 2012 Dec 1;73(6):454-66.

36- Darabara MS, Bourithis LI, Zinelis S, Papadimitriou GD.
Metallurgical characterization, galvanic corrosion, and ionic
release of orthodontic brackets coupled with Ni-Ti archwires. J
Biomed Mater Res. 2007 Apr;81(1):126-34.

37- Monaci F, Bargagli E, Bravi F, Rottoli P. Concentrations of
major elements and mercury in unstimulated human saliva. Biol
Trace Elem Res. 2002 Dec 1;89(3):193-203.

38- Hol PJ, Vamnes JS, Gjerdet NR, Eide R, Isrenn R. Dental
amalgam affects urinary selenium excretion. Biol Trace Elem
Res. 2002 Feb 1;85(2):137-47.


https://journals.tums.ac.ir/jdm/article-1-5957-en.html
http://www.tcpdf.org

