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Invisible orthodontics The 5 and 4 Parameter Pritz models?

Invisible orthodontics (10) is a novel orthodontic technique The 5-parameter Pritz model (P5) The 4-parameter Pritz model (P4)

that utilises the patient's preformed dentition, with slight | o(t) + Do ()] = E1e(t) + (E, — E))t*DF[e(t)] + E;t2D2[(®)] || 0(6) + DE[0()] = Eye(t) + (E, — Ey)T*DE[(1)]
misalignment, to guide the tooth into its correct position. The

preforms are manufactured using flat-extruded sheets of Where0<a<pfp <1

invisible thermoplastics shaped by thermoforming and laser Biolon (PETG)
CUtting. [1] o) Vm\\[\ | : Eﬂse_iiured
The viscoelastic properties of the chosen thermoplastic and \ Pa_fit

the professional's experience in performing the treatment not
only determine the efficiency but also the level of pain and
comfort during the entire treatment. [2] Thus, too stiff
materials can be disastrous in the wrong hands. At the same
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time, soft plastics would have a negligible effect on dentition.
Hence, viscous properties are crucial in determining how
stress decays over time. [3], = =
. . . . . log(t) in h
It is essential to have a rapid and easily forming paminh
. . .- . Zendura FLX (multilayer)

thermoplastics, which means a low characteristic time to | A Fv—— . o

ttle deformations, but the orthodontic treatment requires 1 — Psfit This type of missfit from theory
€ _ 7 \ P4 fit always appears in multilayers
the opposite. but not in monolayers
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Experimental

We obtained the master curve of commercial multilayered
aligners in tensile configuration at 38 2C by performing
frequency sweeps from 23 °C to 140 °C with heating steps
of 5 °C and an amplitude of 0.5 % deformation. The | | | il
equipment utilised was an Anton Paar MCR 702e log(t) in h

Multidrive rheometer equipped with a DMTA head

Time domain MaX|malt|me of
Master curve use of an aligner
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Simulation of a effect b= 0.2, tau= 3h, E1= 10 MPa, E2 = 800 MPa
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2 : Y a Controls The modulus main drop, and B controls the modulus change before
E i and after the transition. Large a means a more abrupt transition, and larger B
o b, C "
3 I e By means larger variation of modulus before and after the transition
B : R If 8 is sufficiently low, its contribution to the stress relaxation it may be
1014 .
[ neglected for calculations
: For orthodontic treatment :
- - - - e -Moderate a between 0,4 and 0.6
log(time) in h -LOW B
potoal_ JGompositon o BT e Mool JE2 (M Conclusions
L L e R 2 R It is possible to obtain the storage modulus variation of thermoplastics over time
Maflex Premium Multilayer (Tg 120°C) 0,59 0,17 87,4 12,1 803

by performing Time-Temperature-Superposition in tensile configuration.
PrismlabproS  Multilayer (Tg 120°C) 0,61 0,23 4,27 8.3 790 By this method, we have obtained important data that may be useful for
adjusting the prescription time for each material aligner and for a more reliable

' © 1271 . . .
TB'Oton U ?ELGT(T‘(;:CQCC) S’Z: 8’23 3567 ;44;6 . method to compare clear aligner materials. 5 Parameter Pritz model can

a,g oo X e )oc ’ : ’ ’ accomodate to the data, with 4 parameters the fitting is poor.
Tritan MP100 PCTG (18 120°C) 0,59 0,21 20,3 7,3 1192 a and B are said to be controlled by the molecular weigth distribution®. May it be
Tritan MP200 PCTG (Tg 130 °C) 0,62 0,18 48,9 12,6 1073

posible a monolayer with the same properties tan a multilayer?
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