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Supplementary Figure 1: Buccal enhanced structure positioned at buccal interproximal space between the posterior teeth: A, Buccal view; B, Occlusal view.
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[bookmark: OLE_LINK117][bookmark: OLE_LINK118]Supplementary Figure 2: Lingual enhanced structure positioned at linguocervical ridge of posterior teeth: A, Palatal view; B, Occlusal view.
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Supplementary Figure 3: Quality control approach for enhanced structures: A, Identification of quality control points; B, Measurement Method; C, The dimensions of the enhanced structure.


Supplementary Table 1: Forces and moments in the local coordinate system (LCSYS) of the finite element model for buccal enhanced structure. (Unit: 102 g)

	
	Fx
	Fy
	Fz
	Mx
	My
	Mz

	17
	0.9196
	0.1546
	-0.7172
	6.3250
	3.0585
	1.0301

	16
	1.5582
	0.3397
	-0.0718
	7.0188
	3.4866
	4.9588

	15
	1.4489
	0.4441
	0.6484
	7.3384
	1.2097
	0.8686

	13
	-2.4957
	-0.1821
	-0.2223
	-22.7975
	-1.4694
	-1.5916

	12
	-0.0319
	0.6442
	1.4124
	-4.2967
	7.0357
	-0.5096

	11
	-0.0646
	0.7011
	0.4306
	-1.9231
	9.6023
	-0.7836

	21
	-0.1578
	0.6795
	0.4074
	-2.5451
	9.6109
	0.7914

	22
	-0.0857
	0.6226
	1.3934
	-4.7525
	6.8704
	0.4945

	23
	-2.3197
	-0.1344
	-0.2293
	-22.5491
	-1.4765
	2.5905

	25
	1.4986
	0.4430
	0.5508
	7.3240
	1.3011
	-0.7586

	26
	1.4961
	0.3711
	0.0078
	6.8652
	3.5593
	-5.1391

	27
	0.9409
	0.1288
	-0.7555
	6.1691
	2.6451
	-1.1289



Supplementary Table 2: Forces and moments in the LCSYS of the finite element model for lingual enhanced structure.

	
	Fx
	Fy
	Fz
	Mx
	My
	Mz

	17
	0.9510
	0.1895
	-0.7029
	6.2799
	2.9017
	0.7303

	16
	1.5616
	0.2799
	-0.1063
	7.1806
	3.0488
	3.7895

	15
	1.4556
	0.4078
	0.6335
	7.1760
	0.9216
	1.0632

	13
	-2.5061
	-0.1786
	-0.1911
	-23.0589
	-1.3314
	-1.5596

	12
	-0.0352
	0.6525
	1.4364
	-4.3766
	7.1570
	-0.5119

	11
	-0.0684
	0.7093
	0.4423
	-1.9661
	9.7534
	-0.8022

	21
	-0.1603
	0.6881
	0.4190
	-2.5525
	9.7552
	0.8047

	22
	-0.0858
	0.6296
	1.4135
	-4.7975
	6.9773
	0.4892

	23
	-2.3197
	-0.1338
	-0.2044
	-22.7359
	-1.3646
	2.5393

	25
	1.5275
	0.3986
	0.5289
	7.2654
	0.9856
	-0.8992

	26
	1.4585
	0.3003
	-0.0335
	7.0713
	3.0934
	-4.2791

	27
	0.9767
	0.1742
	-0.7208
	6.1858
	2.5141
	-0.5947



Supplementary Table 3: Forces and moments in the LCSYS of the finite element model for linguobuccal enhanced structure.

	
	Fx
	Fy
	Fz
	Mx
	My
	Mz

	17
	0.9395
	0.1734
	-0.7008
	6.3647
	2.9881
	0.8332

	16
	1.6106
	0.3138
	-0.0936
	7.1036
	3.2616
	4.3500

	15
	1.4275
	0.4263
	0.6142
	7.3185
	0.9920
	0.9405

	13
	-2.5108
	-0.1818
	-0.1938
	-23.0177
	-1.3935
	-1.5451

	12
	-0.0355
	0.6507
	1.4348
	-4.3711
	7.1365
	-0.5037

	11
	-0.0674
	0.7111
	0.4421
	-1.9644
	9.7556
	-0.7932

	21
	-0.1600
	0.6887
	0.4203
	-2.5645
	9.7579
	0.7969

	22
	-0.0881
	0.6281
	1.4146
	-4.8127
	6.9601
	0.4844

	23
	-2.3288
	-0.1340
	-0.2040
	-22.7407
	-1.4278
	2.5358

	25
	1.4908
	0.4250
	0.5175
	7.2688
	1.0875
	-0.8364

	26
	1.5052
	0.3305
	-0.0283
	7.0081
	3.3391
	-4.7604

	27
	0.9821
	0.1557
	-0.7222
	6.2684
	2.5694
	-0.7205



Supplementary Table 4: Forces and moments in the LCSYS of the finite element model for control group.

	
	Fx
	Fy
	Fz
	Mx
	My
	Mz

	17
	0.9170 
	0.1721 
	-0.6786 
	6.2751 
	2.8387 
	0.9818 

	16
	1.4538 
	0.3065 
	-0.0610 
	7.2769 
	3.2651 
	4.4949 

	15
	1.4509 
	0.4044 
	0.6322 
	7.4608 
	1.1961 
	1.0400 

	13
	-2.4237 
	-0.1682 
	-0.2290 
	-22.3040 
	-1.4000 
	-1.6194 

	12
	-0.0360 
	0.6340 
	1.3724 
	-4.0847 
	6.9780 
	-0.5264 

	11
	-0.0634 
	0.6901 
	0.4169 
	-1.8744 
	9.4071 
	-0.7882 

	21
	-0.1571 
	0.6667 
	0.3928 
	-2.4623 
	9.4344 
	0.7964 

	22
	-0.0868 
	0.6147 
	1.3528 
	-4.5312 
	6.8075 
	0.5122 

	23
	-2.2586 
	-0.1179 
	-0.2293 
	-21.9616 
	-1.3978 
	2.6322 

	25
	1.5060 
	0.4036 
	0.5468 
	7.4548 
	1.3127 
	-0.9686 

	26
	1.4018 
	0.3340 
	0.0153 
	7.0609 
	3.3008 
	-4.7409 

	27
	0.9321 
	0.1502 
	-0.7204 
	6.1617 
	2.4479 
	-0.9568 



Supplementary Table 5: Forces and moments in the LCSYS of the experimental model for linguobuccal enhanced structure.
	
	Fx
	Fy
	Fz
	Mx
	My
	Mz

	17
	3.0739±0.3105
	-0.4168±0.1352
	-0.1028±0.3621
	29.5130±4.6369
	-5.4495±2.3296
	-0.9158±1.8643

	16
	3.5572±0.3971
	1.9456±0.2221
	-0.4265±0.2987
	29.1242±3.0170
	15.9672±2.8310
	20.0538±2.1614

	15
	2.5305±0.2361
	0.7690±0.0849
	1.3686±0.4297
	22.6496±2.5601
	5.2639±0.9060
	2.6678±0.8033

	13
	-4.6719±0.3627
	0.7054±1.0776
	0.1694±0.1852
	-45.1050±5.1009
	17.0049±8.0234
	5.2855±4.8257

	12
	0.3380±0.1038
	2.1655±0.0945
	0.9356±0.1144
	3.4273±1.4889
	26.449±0.9905
	0.4750±0.7161

	11
	-0.5597±0.2220
	1.0938±0.3480
	2.1277±1.0386
	-5.4781±2.2517
	16.4295±5.0315
	2.2489±0.6868

	21
	-0.2051±0.2576
	2.2203±0.6539
	0.9827±0.1747
	-1.2684±2.5652
	30.5595±8.3753
	1.8115±1.0940

	22
	0.1606±0.2765
	2.4760±0.4880
	1.4665±0.3530
	2.7822±2.4448
	23.4827±25.2192
	0.4445±0.2098

	23
	-4.6415±0.2413
	0.6045±0.8457
	0.5981±0.5513
	-47.6627±4.2949
	5.1657±8.7971
	9.7772±2.6258

	25
	2.1577±0.2979
	0.6273±0.1341
	1.4425±0.5885
	18.4593±1.4317
	2.6370±2.7360
	4.1302±3.2299

	26
	3.6257±0.6125
	0.6666±0.4052
	-1.1609±0.4162
	30.8120±6.3315
	28.1222±21.1654
	-26.3139±10.6757

	27
	2.3247±0.3436
	0.9461±0.1882
	-0.3467±0.3000
	36.0088±4.3013
	18.0657±7.9873
	-22.1582±3.7878



Supplementary Table 6: Forces and moments in the LCSYS of the experimental model for control group.
	
	Fx
	Fy
	Fz
	Mx
	My
	Mz

	17
	2.9205±0.2837
	-0.3635±0.1388
	-0.1707±0.3415
	28.1286±4.3475
	-4.7535±2.3365
	-0.9047±1.9665

	16
	3.3873±0.3603
	1.8022±0.2303
	-0.3379±0.3010
	28.0129±2.5813
	14.3240±2.1692
	18.9483±1.8876

	15
	2.7170±0.2397
	0.7554±0.1494
	1.3017±0.4350
	22.8506±2.8426
	3.6000±1.0076
	2.4687±0.7018

	13
	-4.4866±0.4482
	0.6767±1.0823
	0.2791±0.2582
	-43.3081±2.8098
	18.3277±10.0816
	6.1332±3.9684

	12
	0.3545±0.1350
	2.1424±0.1320
	0.9002±0.1225
	3.7037±1.8201
	26.1173±1.5481
	0.4831±0.6649

	11
	-0.5825±0.2139
	1.0411±0.3588
	2.1007±1.1631
	-5.2272±3.2036
	15.7427±5.5008
	2.0443±0.8912

	21
	-0.1973±0.2596
	2.1929±0.6535
	0.9731±0.2116
	-1.4209±2.5221
	30.0081±8.5249
	1.6308±0.8764

	22
	0.1484±0.2866
	2.4537±0.5025
	1.4696±0.4706
	2.6665±2.8184
	31.9591±6.5790
	0.3522±0.2691

	23
	-4.5103±0.2687
	0.6282±0.8204
	0.5595±0.5399
	-46.7189±3.4802
	3.1753±9.8895
	9.8804±4.8928

	25
	2.3357±0.3813
	0.6495±0.1616
	1.5138±0.6389
	17.5735±1.5860
	3.5958±4.2928
	4.0226±2.2533

	26
	3.5332±0.5699
	0.7170±0.5131
	-1.0489±0.3575
	30.1938±6.6793
	25.9076±22.6136
	-23.3989±11.1060

	27
	2.1846±0.3094
	0.8817±0.2009
	-0.3901±0.2813
	34.4948±3.6039
	16.1975±7.6236
	-20.1833±4.0401
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e The dimensions of the enhanced structure
Thikcness = Number B - Number A = 0.5mm
Width = Number C = 1.5mm
Length < Buccal: Two interproximal spaces (2nd premolar and 1st molar & 1st molar and 2nd molar)

Palatal: From axial ridge of 2nd premolar to midpoint of cervical line of 2nd molar




