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Discussion of an innovating orthodontic technique: a spherical bracket, lock-hook and light force treatment system
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[Abstract] Precise torque expression and stable anchorage control are key points in orthodontic treatment. The concern
of patients’ quality of life and oral health during orthodontic treatment is increasing. However, most orthodontic instru-
ments cannot achieve the goals mentioned above. A spherical bracket exhibits advantages in these aspects and mitigates
these problems to a certain extent. The spherical surface decreases the ulcer rate. Biofilm formation is inhibited, thereby
reducing the probability of gum and periodontal disease occurrence. The bonding failure rate of the spherical bracket is
lower than that of other self-ligating brackets by 95%. The lock-hook system is the most innovative aspect of the spherical
bracket. The system contains thread, screw, and arch wire systems. The lock-hook system benefits torque expression because
of its mitigating function. Furthermore, it improves the stability of anchorage when the lock screw is applied. The arch
wire system containing three unique wires (0.152 4 mmx0.635 0 mm, 0.203 2 mmx0.584 2 mm, 0.254 0 mmx0.558 8 mm)
can be used by orthodontist to control torque with light force during alignment. Therefore, the spherical bracket has
gained increasing interest because of its outstanding performance such as comfort, low bonding failure rate, accurate

torque expression, stable anchorage, and light force.
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Fig 1 Oral hygiene comparison between conventional bracket and

spherical 5s bracket
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Fig 2 Compared to other self-ligating brackets, the outline (orange

line) of spherical 5s bracket is shorter
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Fig 3 Finite element analysis of self-ligating bracket (left), conventional bracket (middle), and spherical 5s bracket (right) regarding stress on oral mucosa

AE W 5 36 A 7R R I A e v 4 R R B ST
SRR &F 3 12 S0 8 X IE R 7 I T8 A et A =2
—U AT, RO R S R Y
(AR SZ ™, AR e 2 R 11 2Rt B T i )
WO BRI, BR 7B IEREE A BRI
ZZ Ak, A B R LA S R R
TS A B 5 4 B i BT DT IE R ™, S0 e
o S A VIARSE T AR 1 IR A B 2250
HE BRIGSSHRIA A ad o 2 A4 BRI TR R T
GREE DN L RRN IRV b €N L Y T
e R EIFARFRER RO, RZ a5 8 T 4
U PR . AR AR I L F S U R
HREiz sh IR 5 JR AR A A BRTETIICRE , AT ARSI
Xt I JE b M P R

5014.3 Max
1500
88125
1125

937.5

750

05

375

187.5

1.673 5e-13 Min

A R ICSE RS b R A BT EE . Bk
FE ST i won A 25 FLFTAE X 11 fs 266 5t B2 %) 10 g ]
PLRBL: J5 T8 A B FTAE A2 L FCA X 26 B A 1
RSN 1 4 R ERICSs IR IA AR 2% (N &3
ZROU T E 5 16 % 0T RS R AR T B g gk
SEFLFLAE 2208 171 B 286 BA s ol o A T AR LA R B ™ o
M CanlE4 . SPR )™, I ERFESs T
IR S B A 207 A 2 R A i AN 2
X REBELH 2A 355 WGt R 7, ATk 2 89.3% 1 111
s &R, DRI I O (R s[RI 45 R
TR AT IE IR, FETF90% 1 AT & BEC, A B[R]
HRE 1 1% 50 5 TE F0 R R ERFC T 1A 5 1 43 11 56
H, EEXTERAREIA AR T, Hom At Ay

R

Max: i KfE; Min: f/ME; #47: Pa.
Bl 4 HBICSI A PTEEFLATHE (A FIBRIGSsHriAds () 7EH BRI EACE I 3 1 mm % F1REZERRE B 1 07 0 AR5 5L

Fig 4 Finite element analysis of conventional bracket (left) and spherical 5s bracket (right) regarding stress and strain on oral mucosa with 1 mm horizo-

nal sliding
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Fig 5 Finite element analysis of conventional bracket (left) and spherical 5s bracket (right) regarding stress and strain on oral mucosa with 2 mm vertical sliding
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Fig 7 The static mechanical analysis of other self-ligating bracket
(left) and spherical Ss bracket (right) in two dimensions after ap-

plying force
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Fig 12 Treatment of aligning with 5s arch wires system
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Fig 15 The oral view of canine distalization with 5s lock-hook system
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Fig 16 The oral view and digital models (pre-treatment and post-treatment) comparison of canine distalization with 5s lock-hook system
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Fig 18 Torque changed after applying lock screw in lock-hook system (oral view)
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