| MPLANTED TONGUE PULLI NG DEVI CE, PULL PLATE, PULL LINE, RETRACTOR AND
METHOD BACKGROUND OF THE | NVENTION Field of the Invention 5The
present invention relates to a tongue pulling device including a pull

plate, a pull line, and a retractor, which are inplanted into the
mandi bl e and t he tongue body of a human body, and nore particularly
to a tongue pulling device including a pull plate, a pull line, and a

retractor
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As for the pathogenesis of OSAHS, it is generally considered that the main cause is that,
pharyngeal muscles for maintaining the upper airway open relax during sleep, resulting in
soft tissue collapse and obstruction, and the plane of obstruction is usually located in the
palatopharyngeal and glossopharyngeal portions. Many methods for treating OSAHS exist,

25  which include two types, that is, non-surgical treatment and surgical treatment.

Methods of Non-Surgical Treatment Mainly Include:



10 obstruction during sleep. The nethod has nmany types and produces a
certain effect, but nost patients cannot adapt to it. The oral
appliance leads to irritation and forei gn body sensation, causing

that the user cannot fall asleep, and may have tenporo- mandi bul ar
joint injury with long term use. 3. Tongue pul l'ing devi ce.
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25 swinging with the air flow and alter the aerodynamc
characteristics of the soft palate, so as to increase the critical

air flow speed at the soft palate and the pharynx, thereby preventing
snoring fromoccurring. However, the nmethod fails to prevent OSAHS
fromoccurring, for OSAHS occurs when the soft palate coll apses and
obstructs the upper airway, so that the nmethod and the adopted
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10 the forward pulling distance of the tongue base portion, another
surgery i s needed, creating a new wound, and incurring additional

nmedi cal expenses. Based on the above, though generating a certain
effect, the tongue base pulling nethod in the prior art for treating
OSAHS and snoring still have many defects, and especially it is
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muscles needs to move during speaking and swallowing every day, and different movements

of the tongue muscles produce different forces. Since the surgical suture and the anchor are

25  linear objects, they have a small contact area, and impose a cutting effect on the muscular

layer of the tongue base portion under long-term alternate tensions, so that the fixing portion

displaces, the tension is loosened, and finally the effect of tightening the tongue base portion

is lost, failing to enlarge the airway at the glossopharyngeal portion.
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0.37, length: 22 0.081 Tension 200 2,457 A

Secondly, since the movement of the tongue is rather complex, the single-wire or
double-wire tightening mode casily causes movement from the original implantation site. As
a result, a wrong portion is tightened, and the tension is loosened, failing to enlarge the

airway at the glossopharyngeal portion.

Thirdly, the tongue base pulling technology in the prior art does not allow adjustment
after surgery, and the forward pulling distance of the tongue base portion and the tension can
only be determined during surgical implantation. Since the contraction of scar tissues
resulting from surgery varies greatly with different subjects, the forward pulling distance
determined during surgery may not be that after recovery. However, if it is required to adjust
the forward pulling distance of the tongue base portion, another surgery is needed, creating a

new wound, and incurring additional medical expenses.

Based on the above, though generating a certain effect, the tongue base pulling method
in the prior art for treating OSAHS and snoring still have many defects, and especially it is
difficult to control the pulling tension. If the tension is too high, the patient will feel
discomfort, and the swallowing and speech functions are affected. If the tension is too low,
an effective pulling effect cannot be achieved, resulting in poor efficacy. Therefore, it is
necessary to provide a novel technical solution for treating OSAHS, in which the new
method should create a wound as small as possible, and the new instrument should be safe,

effective, simple, and reliable.
SUMMARY OF THE INVENTION

According to results of clinical and experimental research, it is considered that for
OSAHS, airway collapse and obstruction mostly occur at the oropharynx, that is, the
posterior part of the palate and the posterior part of the tongue. Various localization
diagnosis methods may be applied to localize the plane of obstruction, and a corresponding
surgical method is selected so as to improve the efficacy of surgery. Moderate and serious
OSAHS cases are often accompanied by multiple plane obstruction, and it is difficult to
achieve the desired efficacy by simply adopting a UPPP surgery or other surgical methods
aimed at the palatopharyngeal plane. For OSAHS cases accompanied by airway collapse and

obstruction at the posterior part of the tongue, a surgical method capable of effectively



0.081 500 6,143 A

10

15

0.081 1000 12,285 x 0.081 2000 24,570

releasing airway collapse, stenosis, and obstruction at the posterior part of the tongue should
also be used. Airway collapse, stenosis, and obstruction are usually caused by factors such as
tongue hypertrophy, degraded functions of related nerves and muscles of the tongue, and
relaxation and collapse of the tongue muscles, and often occur in obese patients, patients with

short mandible and middle-aged and elderly patients.

In the technical background section, various implanted-type tongue base pulling
surgeries have been introduced. In order to test the tolerance of the soft tissues of the tongue
base portion to the pulling force, swine is used as the experimental subject during animal
experiments, and non-absorbable surgical sutures having different diameters are used to pull
the tongue base portion of swine. Meanwhile, titanium alloy plates of different sizes and
provided with small through holes having a diameter of 2 mm are used as control groups, and
experiments are conducted under same conditions, with the experimental result as shown in

Table 1 below.

Table 1: Evaluation of the resistance of the soft tissues of the tongue base portion of

swine to cutting

Dimensions of Stressed . .
Ttem stressed surface area Tension Pressuzr ¢ Cutting
(mm) (cmz) (g) (g/cm) effect

0.081 200 2,457 A

. . 0.081 500 6,143 A

0% surgical DI?E:E:;; 7 | 0.081 | Tension [ 1000 | 12,85 X
0.081 2000 24,570 X

0.081 3000 36,855 X

0.121 200 1,653 A

. ] 0.121 500 4,132 A
Z#Ssu‘ifl%‘:al D‘?‘e‘;‘ggf; gj % o121 1000 | 8,264 x
0.121 2000 16,529 X

0.121 3000 24,793 X

0.231 200 866 0

] . 0.231 500 2,165 A
S#Siutll:l%‘::al Dl?ggg; : 21;’5 > [ 0.231 1000 | 4,329 A
0.231 2000 8,658 X

0.231 3000 12,987 X

10# surgical | Diameter: 1.25; 0.275 200 727 o
suture length: 22 0.275 500 1,818 A




X

0.081 3000 36,855 x 2# surgical suture D aneter: 0.55, |ength:

22 0.121 200 1,653 A

0.275 1000 3,636 A
0.275 2000 7,273 X
0.275 3000 10,909 X
1.446 200 138 o
Plate with 1.446 500 346 o
two rows of f&ﬁﬁiﬁiﬁ? 1.446 1000 | 692 5
holes ) 1.446 2000 1,383 A
1.446 3000 2,075 A
2.892 200 69 o)
Plate with 2.892 500 173 0
four rows of ;gTjilazmoe}zzie; 2.892 1000 | 346 5
holes ) 2.892 2000 692 o)
2.802 3000 1,037 o]
4.338 200 46 )
Plate with 4.338 500 115 o
six rows of iifjiiaﬁ)elgf’;’ 4338 1000 | 231 5
holes ’ 4.338 2000 461 5)
4.338 3000 692 0
3.339 200 60 o
3.339 500 150 o]
- x
Vo | ol diameter 3 |_3:339 looo | 299 |
3.339 2000 599 o
3.339 3000 898 o)
1. Tighten and loosen the suture; tighten and loosen the suture again, where
such alternate tensions are applied 100 times. Finally, completely loosen the
suture, and observe the cutting trace on the soft tissues of the tongue base
portion of swine. If the depth of the cutting trace is greater than 1 mm, it is
considered that a significant cutting effect exists.
2. Tighten and loosen the suture; tighten and loosen the suture again, where
Description such alternate tensions are applied 100 times. Finally, completely loosen the

suture, and observe the cutting trace on the soft tissues of the tongue base
portion of swine. If the soft tissues cannot completely bounce back, with a
trace left, but the depth of the trace is smaller than 1 mm, it is considered as
slight cutting.

3. The symbol x represents a significant cutting effect. The symbol A
represents a slight cutting effect. The symbol © represents an insignificant
cutting effect.

In table 1, alternate tensions are applied, that is, the suture is tightened and loosened, and

tightened and loosened again, which is alternately carried out 100 times. Finally, the suture

is completely loosened, the implant is taken out, and the cutting trace on the soft tissues of the

tongue base portion of swine is observed. If the depth of the cutting trace is greater than 1
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mm, it is considered that a significant cutting effect exists, which is represented by the
symbol x. If the soft tissues cannot completely bounce back, with a trace left, but the depth
of the trace is smaller than [ mm, it is considered as slight cutting, which is represented by the
symbol A. If the soft tissues completely bounce back without leaving any significant traces,

it is considered that the cutting effect is insignificant, which is represented by the symbol o.

Experimental data in Table 1 shows that, when the pressure generated by the tension to
the soft tissues of the tongue base portion of swine is greater than 7273 g/cm?, a significant
cutting effect is produced on the soft tissues of the tongue base portion. The larger the
pressure generated by the tension is, the more significant the cutting effect will be. On the
contrary, the smaller the pressure generated by the tension is, the less likely the cutting effect
will be produced. When the pressure generated by the tension is 1037 g/em?, it is determined
as an insignificant cutting effect according to the pulling trace left, and when the pressure
generated by the tension is greater than 1383 g/cm? it is determined as slight cutting
according to the pulling trace left. Therefore, no significant cutting effect is produced when
the pressure generated by the tension is 1000 g/em®. Accordingly, in order to prevent cutting,
the pressure generated by the implant when applying a tension of 3000 g to retract the soft

tissues of the tongue base portion needs to be smaller than 1000 g/cm®.

The movement of the tongue is rather complex, and during speech, swallowing and other
activities, the force generated during movement of the tongue may reach 2000 gto 3000 g. If
the implant that is implanted into the soft tissues of the tongue base portion to produce a
pulling effect is a linear object that does not have a large enough stressed area, it easily cuts
the soft tissues of the tongue base portion. Firstly, such a cutting effect causes unnecessary
injuries. Secondly, after the soft tissues of the tongue base portion are cut, the implant may
displace, so that the tension is loosened, and finally the effect of retracting the tongue dorsum

portion and/or the tongue base portion is lost, failing to treat OSAHS.

The present invention provides a novel technical solution, which achieves the objective
of retracting the tongue base portion, avoids the cutting effect on the soft tissues of the tongue
base portion that is caused by retracting the tongue dorsum portion and/or the tongue base

portion, and allows adjustment of the pulling force after surgery. The specific solution is as
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follows:

An implanted tongue pulling device, implanted into the mandible (5) and the tongue
body (4) of a human body to tighten the tongue dorsum (42) and/or the tongue base (41),
suitable for treating obstructive sleep apnea’hypopnea syndrome (OSAHS), and including:

a pull plate (1}, being a flat implant capable of being implanted under the mucous
membrane layer of the tongue body, and including through holes (101) facilitating growth of

fibrous tissues and pull line fixing mechanisms (102);

a pull line (2), being a thread made of a material capable of being implanted into the

human body for a long term; and

aretractor (3), including a control switch (301) capable of adjusting a tension of the pull
line (2), a pull line fixing device (302) capable of fixing the pull line, and a casing (304), the
control switch (301) and the pull line fixing device (302) being mounted in the casing (304),

where the pull line (2) has one end connected to the pull plate (1) and the other end

connected to the retractor (3).

Further, a distance between the pull plate (1) and the retractor (3) is reduced by 5 mm to
20 mm due to pulling of the pull line (2); and a pressure generated by a force of the tongue
muscles on the pull plate (1) due to the reduction in the distance between the pull plate (1)
and the retractor (3) is lower than 7000 g/cm?, and is preferably 50 g/em? to 1000 g/em?.

The number of the pull line (2} is at least three, and each of the pull lines (2) has one end
connected to the retractor (3) and the other end connected to a corresponding one of at least
three pull line fixing mechanisms (102) of the pull plate (1) that are at different spatial

positions, so as to spatially position the pull plate (1).

The number of the pull line (2) is at least four, and each of the four pull line (2) has one
end connected to the retractor (3) and the other end connected to a corresponding one of the
pull line fixing mechanisms (102) that are adjacent to four corners of the pull plate (1), so as

to spatially position the pull plate (1).

Spatial positioning of the pull plate (1) by using three pull lines (2) is briefly referred to
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as a three-line spatial positioning method, spatial positioning of the pull plate (1} by using

four pull lines (2) is briefly referred to as a four-line spatial positioning method, and so on.

A pull plate, implanted into the tongue body (4) of a human body to tighten the tongue
dorsum (42) and/or the tongue base (41), and suitable for treating obstructive sleep
apnea’/hypopnea syndrome (OSAHS), where the pull plate (1) is a flat implant capable of
being implanted under the mucous membrane layer of the tongue body, and includes through

holes (101) facilitating growth of fibrous tissues and pull line fixing mechanisms (102).

Further, the pull line fixing mechanisms (102) are through holes for winding, binding or
fixing pull lines; catch-slot or concave-convex engagement mechanisms for fixing pull lines;

or rivet fastening mechanisms or thread fastening mechanisms capable of fixing pull lines.
The area of the pull plate (1) is larger than 1.0 cm?, and is preferably 2.5 cm® to 16 cm?.

The pull plate (1) includes a frame (103) and medical films (104), and the medical films
(104) are wrapped on the frame (103).

The frame (103) of the pull plate is a mesh formed by braided elastic wires, and the
elastic wires (103C) are capable of moving in a gap (105) between the medical films (104).

When the composite structure having the medical films (104) wrapped on the frame (103)
is adopted, a mesh formed by braided elastic wires, for example, a braided mesh of elastic
metal wires such as shape memory alloy wires, may be adopted. The elastic wires are
capable of moving in the gap formed between the two layers of medical film (104), thereby
maintaining good degrees of freedom. The medical films (104) wrapped on the wire mesh
effectively increase the stressed area, thereby avoiding cutting the soft tissues of the tongue
base. In this way, it is a desirable structure that not only adapts to the requirements of
movement of various muscle groups during the movement of the tongue, but also effectively

increases the stressed area to avoid cutting the soft tissues of the tongue base.

The pull plate (1) has a curved surface matching with the shape of the tongue dorsum
portion and/or the tongue base portion of the human body, and typical geometrical shapes
include a rectangle, a square, a trapezoid, a circle, an ellipse, a V-shape, a U-shape and an

H-shape.

10
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Main geometric dimensions of the rectangular pull plate (1) include:

a radian R of the curved surface being 10 mm to 120 mm, and preferably 20 mm to 50

mun;

a width W of the curved surface being 10 mm to 50 mm, and preferably 15 mm to 30

nimi;

a height H of the curved surface being 10 mm to 50 mm, and preferably 20 mm to 35

mm;
a thickness T of the plate being 0.1 mm to I mm, and preferably 0.4 mm to 0.8 mm; and

a diameter ¢ of the through hole (101) being 0.1 mm to 4 mm, and preferably 0.5 mm to

2 mm.
Main dimensions of the U-shaped pull plate (1) include:

a radian R of the curved surface being 10 mm to 120 mm, and preferably 20 mm to 50

min;

a width W of the curved surface being 10 mm to 50 mm, and preferably 15 mm to 30

mn;

a height H of the curved surface being 10 mm to 50 mm, and preferably 20 mm to 35

mni;
a height H1 being 5 mm to 20 mm, and preferably 5 mm to 15 mm;

a clearance C of the curved surface being 6 mm to 15 mm, and preferably 5 mm to 10

mm;
a thickness T of the plate being 0.1 mm to | mm, and preferably 0.4 mm to 0.8 mm; and

a diameter ¢ of the through hole (101) being 0.1 mm to 4 mm, and preferably 0.5 mm to

3 mm.

The pull plate (1) is made of a material selected from a group consisting of, but not
limited to: medical metal materials, including medical grade titanjum and titanium alloy,

medical grade stainless steel, medical grade titanium-nickel shape memory alloy (Nitinol

11



0

0.275 500 1,818 A 0.275 1000 3,636 A

10

15

20

25

alloy), Ti-Zr-Ta alloy, and amorphous metal materials; and medical polymer materials,
including polyamide (PA), polycarbonate (PC), polyurethane (PU), polythylene/polythene
(PE), polypropylene (PP), medical grade polytetrafluoroethylene, fiber reinforced composite

materials and the like,

Further, the pull plate (1) includes a left-side pull plate (109A) and a right-side pull plate
(109B); the left-side pull plate (109A) and the right-side pull plate (109B) are assembled
together through a mechanical connection mechanism (109E); and a gap (109C) and
junctions (109D) are formed between the left-side pull plate (109A) and the right-side pull
plate (109B).

The gap (109C) has a maximum width (H109) of 1 mm to 10 mm, and preferably 2 mm
to 5 mm; and the gap (109C) has a length (L109) of 5 mm to 20 mm, and preferably 5 mm to

15 mm.

The mechanical connection mechanism (109E) is a mechanical fixing mechanism
capable of fixing two metal plates, and is selected from a group consisting of a rivet structure,
a concave-convex engagement structure, a thread fixing structure and other mechanical

fixing mechanisms.

A pull line, implanted into the tongue body (4) of a human body to tighten a pull plate
(1), so as to reduce a distance from the tongue dorsum portion (42) and/or the tongue base
portion {(41) to the mandible (5), where the pull line (2) is a thread made of a material capable

of being implanted into the human body for a long term.

Further, the pull line (2) includes a draw line (201) and a sleeve (202); the draw line (201)
is a flexible line made of a high-strength medical material; the sleeve (202) is a hollow hose
made of a flexible medical material; and the sleeve (202) is mounted over the draw line (201),

and the draw line (201) is capable of moving axially in the sleeve (202).
The draw line (201) is a non-absorbable surgical suture.

The sleeve (202) is a multi-layer hollow hose, having an inner layer made of an
ultra-smooth material, and an outer layer made of a highly biocompatible material facilitating

growth, penetration and bonding of fibrous tissues.

12
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Each draw line (201) of the pull line has a tensile strength of greater than 2000 g, and has
adiameter of 0.3 mm to 1.3 mm, and preferably 0.35 mm to 0.6 mm; and the sleeve (202) has

an inner diameter of 0.4 mm to 1.5 mm, and preferably 0.4 mm to 1.0 mm.

The material of the pull line (2) is selected from a group consisting of, but not limited to:
metal lines; natural fiber lines; and synthetic fiber lines, including polyester lines, polyamide

lines, polypropylene lines and the like.

Further, the pull line (2) is formed by spirally braiding a plurality of wires having a
diameter of 0.1 mm to 0.5 mm, the material of which is selected from a group consisting of,
but not limited to: titanium and titanium alloy wires, Nitinol titanium wires, synthetic fiber

wires and other medical material filaments.
The sleeve (202) of the pull line (2) is a corrugated tube.
The sleeve (202) of the pull line (2) is a coil spring tube,

The pull line (2) is a necklace structure formed by the draw line (201) and the sleeve
(202) constituted by a string of beads (203). The beads (203) may be riveted and fixed to the
draw line (201), or may be slidably strung on the draw line (201).

A retractor, implanted on the mandible (5) of a human body to fix a pull line (2), where
the retractor (3) includes a control switch (301) capable of adjusting a tension of the pull line
(2), a pull line fixing device (302) capable of fixing the pull line, and a casing (304), the
control switch (301) and the pull line fixing device (302) being mounted in the casing (304).

Further, the control switch (301) of the retractor (3) is a thread structure or
concave-convex engagement structure, and the tension of the pull line (2) is increased or

reduced by adjusting the control switch (301).

The control switch (301} includes a tightening switch (301C) capable of increasing the
tension of the pull line (2) and a loosening switch (301D) capable of reducing the tension of
the pull line (2).

The control switch (301) includes a ratchet (301B2), the ratchet (301B2) is driven to
rotate when the tightening switch (301C) is pressed, and the ratchet (301B2) is released when

13
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the loosening switch (301D) is pressed.

The control switch (301) includes a positioning convex step (301A) and a positioning
concave groove (301B) engaged with each other, and the positioning convex step (301 A) and
the positioning concave groove (301B) form a concave-convex engagement structure for

positioning.

The control switch (301) includes tooth racks (301B3), when the control switch (301) is
pressed, the positioning convex step (301A) of the control switch is capable of moving
longitudinally along the tooth racks (301B3); and when the control switch (301) released, the
positioning convex step (301A) of the control switch is automatically engaged into the
positioning concave groove (301B) for the tooth racks (301B3), and the positioning convex
step (301A) of the control switch does not move longitudinally along the tooth racks
(301B3).

The retractor (3) has a winding-type structure or displacement-type structure for
adjusting the tension of the pull line (2); movement of the pull line (2) of the winding-type
structure is achieved by winding the pull line (2) onto the bobbin (302L) through rotation of
the bobbin (302L); and the displacement-type structure is achieved by rotary movement of a

thread structure or reciprocating movement of a concave-convex engagement structure.

The retractor (3) includes an anti-cutting buffer device (303), the anti-cutting buffer
device (303) is a spring structure, and the anti-cuiting buffer device (303) is disposed inside
the casing (304) and connected to the pull line fixing device (302); and when the tension of
the pull line (2) is greater than a preset operational driving force of the spring structure or a
pressure on the pull plate (1) is greater than a set value, the spring structure of the anti-cutting
buffer device (303) deforms to automatically buffer the tension of the pull line (2), so as to

prevent the pull plate (1) from cutting the tongue muscles.

Further, the operational driving force of the spring structure of the anti-cutting buffer
device (303) 1s smaller than 1000 g, or the preset value of the pressure on the pull piate (1) is
smaller than 7000 g/cm?, and is preferably 500 g/cm? to 1500 g/cm?.

The retractor (3) includes a restoring spring (305), the restoring spring (305) is a coil

14
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spring; and the restoring spring (305) stores elastic deformation energy when compressed,

and releases the stored elastic deformation energy when released.

The retractor (3) includes a protective sheath (306), the protective sheath (306) is a
hollow hose made of a flexible medical material, and the protective sheath (306) is mounted

in the casing (304).

The protective sheath (306) is a multi-layer hollow hose, having an inner layer made of
an ultra-smooth material, and an outer layer made of a highly biocompatible material

facilitating growth of fibrous tissues.

A silica gel plug (304D) in a color similar to the skin color of the human body is disposed
on the casing (304), the silica gel plug (304D} is connected to the casing (304), and after the
silica gel plug (304D) is removed, the tension of the pull line (2) is adjusted by adjusting the
control switch (301); during sleep, the pull line (2) is tightened to apply a tension to the pull
plate (1), so as to tighten the tongue dorsum portion and/or the tongue base portion toward
the mandible, thereby maintaining the airway at the palatopharyngeal portion open; and in a
non-sleep state, the pull line (2) is loosened to release the pull plate (1) from the pull line (2),
so as to allow the tongue to move freely, thereby maintaining normal swallowing and speech

functions.

The retractor (3) is made of a material selected from a group consisting of, but not
limited to: medical metal materials, including medical grade titanium and titanium alloy,
medical grade stainless steel, medical grade titanium-nickel shape memory alloy (Nitinol
alloy), Ti-Zr-Ta alloy, and amorphous metal materials; and medical polymer materials,
including polyamide (PA), polycarbonate (PC), polyurethane (PU), polythylene/polythene
(PE), polypropylene (PP), medical grade polytetrafluoroethylene, fiber reinforced composite

materials and the like.
A method for treating obstructive sleep apnea/hypopnea syndrome (OSAHS), including:

providing an implanted tongue pulling device, where the tongue pulling device is
implanted into the mandible (5) and the tongue body (4) of a human body to tighten the
tongue dorsum (42} and/or the tongue base (41), is suitable for treating OSAHS, and

15
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includes:

a pull plate (1), being a flat implant capable of being implanted under the mucous
membrane layer of the tongue body, and including through holes (101) allowing growth and

penetration of fibrous tissues and pull line fixing mechanisms (102);

a pull line (2), being a thread made of a material capable of being implanted into the

human body for a long term; and

a retractor (3), including a control switch (301) capable of adjusting a tension of the pull
line (2}, a pull line fixing device (302) capable of fixing the pull line, and a casing (304), the
control switch (301} and the pull line fixing device (302) being mounted in the casing (304),

where the pull line (2) has one end connected to the pull plate (1) and the other end

connected to the retractor (3);

performing a surgery under anesthesia: incising tissues at a front portion of the mandible
or a bottom portion of the mandible, and fixing the retractor (3) to the mandible by using a
screw {10); then, using an electrosurgical needle knife to incise the mucous membrane in
front of circumvallate papillae of the tongue dorsum, separating the mucous membrane till
the tongue base, and implanting the pull plate (1) into the muscular layer under the mucous
membrane layer of the tongue dorsum portion (42) and/or the tongue base portion (41) of the
human body; fixing one end of each of four pull lines (2) to a corresponding one of four
corners of the pull plate (1), and passing the other end of each of the four pull lines (2)
through the tongue body (4) under the guide of a latch needle, drawing the other end to the
vicinity of the mandible (5), and connecting the other end to the retractor (3); adjusting the
control switch (301) to tighten the pull line (2), so as to reduce the distance between the pull
plate (1) and the retractor (3), where a pressure generated by a force of the tongue muscles on
the pull plate (1) due to the reduction in the distance between the pull plate (1) and the
retractor (3) is lower than 7000 g/cm?, and is preferably 50 g/cm? to 1000 g/cm?; and finally,

suturing the incision;

where, the implanted tongue pulling device pulls the tongue dorsum portion (42) and/or

the tongue base portion (41) forward by a distance of 5 mm to 20 mm; and

16
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the implanted tongue pulling device is capable of adjusting the forward pulling distance
of the tongue dorsum portion (42) and/or the tongue base portion (41) by adjusting the
control switch (301) after surgery.

Further, the retractor (3) is fixed to the front portion (51) of the mandible, and the pull
lines (2) are passed across the bottom portion (52) of the mandible and connected to the pull
plate (1) that is implanted into the muscular layer under the mucous membrane layer of the

tongue base portion and/or the tongue dorsum portion.

The retractor (3) is fixed to the bottom portion (52) of the mandible, and each of the pull
lines (2) has one end connected to the retractor (3), and the other end connected to the pull
plate (1) that is implanted into the muscular layer under the mucous membrane layer of the

tongue base portion and/or the tongue dorsum portion.

Method 1 for adjusting the forward pulling distance of the tongue dorsum portion
(42) and/or the tongue base portion (41) after surgery:

The implanted tongue pulling device is capable of adjusting a pulling degree of the
tongue dorsum portion (42) and/or the tongue base portion (41) after surgery, characterized

in that:

the retractor (3) of the implanted tongue pulling device is mounted on the front surface of
the mandible and close to the bottom portion of the mandible so that the control switch (301)
faces upward, and after surgery, the patient pulls apart the lower lip, inserts a screwdriver (9)
into a cross slot of the control switch (301), and rotates the control switch (301) to tighten or
loosen the pull lines (2), so as to adjust the forward pulling distance of the tongue dorsum

portion (42) and/or the tongue base portion (41).

Method 2 for adjusting the forward pulling distance of the tongue dorsum portion

(42) and/or the tongue base portion (41) after surgery:

The implanted tongue pulling device is capable of adjusting a pulling degree of the
tongue dorsum portion (42) and/or the tongue base portion (41) after surgery, characterized
in that:

the retractor (3) of the implanted tongue pulling device is mounted on the front surface of

17
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the mandible and close to the bottom portion of the mandible so that the control switch (301)
faces downward, and the silica gel plug (304D) on the casing is exposed out of the skin at the
bottom portion of the mandible; and when adjustment is needed, the silica gel plug (304D) is
removed, and the screwdriver (9) is used to rotate the control switch (301) to tighten or
loosen the pull lines (2), so as to adjust the forward pulling distance of the tongue dorsum

portion (42) and/or the tongue base portion (41).

Method 3 for adjusting the forward pulling distance of the tongue dorsum portion
(42) and/or the tongue base portion (41) after surgery:

The implanted tongue pulling device is capable of adjusting a pulling degree of the
tongue dorsum portion (42) and/or the tongue base portion (41) after surgery, characterized

in that:

the retractor (3) of the implanted tongue pulling device is mounted on the front surface of
the mandible and close to the bottom portion of the mandible, and the control switch (301) is
divided into a tightening switch (301C) and a loosening switch (301D), and adopts a ratchet
(301B2) as an adjustment structure;

before sleep, the tightening switch (301C) is pressed from a position outside the skin of
the mandible corresponding to the tightening switch (301C); each time when the tightening
switch (301C) is pressed, a positioning convex step (301 A) on the tightening switch (301C)
pushes the ratchet (301B2) to rotate by one step, so as to drive the pull line fixing device (302)
to move to tighten the pull lines (2), thereby increasing the forward pulling distance of the
tongue dorsum portion (42) and/or the tongue base portion (41), and a positioning convex
step (301A) on the loosening switch (301D) stops reverse rotation of the ratchet (301B2), so

as to prevent loosening of the tightened pull lines (2); and

in a non-sleep state, the loosening switch (301D) is pressed from a position outside the
skin of the mandible corresponding to the loosening switch (301D); and when the loosening
switch (301D) is pressed, the ratchet (301B2) is released, the ratchet (301B2) is in a free state,
the pull lines (2) are in a loosened state, and under the movement of the tongue or the action

of a restoring spring (305), the forward pulling distance of the tongue dorsum portion (42)
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and/or the tongue base portion (41) is reduced.

Method 4 for adjusting the forward pulling distance of the tongue dorsum portion
(42) and/or the tongue base portion (41) after surgery:

The implanted tongue pulling device is capable of adjusting a pulling degree of the
tongue dorsum portion (42) and/or the tongue base portion (41) after surgery, characterized
in that:

the retractor (3) of the implanted tongue pulling device is mounted at the bottom portion
of the mandible, and after surgery, by pressing the control switch (301) from the skin of the
bottom portion of the mandible of the patient and at the same time pushing or pulling the
control switch (301), the patient is capable of adjusting the pulling degree of the tongue
dorsum portion and/or the tongue base portion being pulled by the pull lines (2):

in a non-sleep state, the control switch (301) is pressed and pushed toward the tongue
base portion so that the pull lines (2) apply a small pulling force to the tongue base portion or
are completely in a loosened state, and then the control switch (301) is released so that the
control switch (301) is automatically positioned and locked, that is, the control switch (301)
is adjusted to an "off" state, and at this time, the tongue base portion is almost unconstrained,
and the tongue is capable of moving freely during speaking, swallowing and other activities;

and

before sleep, the control switch (301) is pressed and pulled toward the mandible so that
the control switch (301} is adjusted to an "on" state, and at this time, the pull lines (2) apply a
large pulling force to the tongue base portion, so that the tongue base portion is in an effective
retracted state, and the tongue base portion is pulled forward, so as to maintain the

palatopharyngeal portion open, thereby preventing OSAHS.

Method 5 for adjusting the forward pulling distance of the tongue dorsum portion
(42) and/or the tongue base portion (41) after surgery:

The implanted tongue pulling device is capable of adjusting a pulling degree of the
tongue dorsum portion (42) and/or the tongue base portion (41} after surgery, characterized

in that:
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the retractor (3) of the implanted tongue pulling device is mounted on the front surface of
the mandible and close to the bottom portion of the mandible, and a degree of comfort is set
by adjusting the control switch (301); and the control switch (301) is adjusted so that the pull
lines (2) maintain a proper tension to maintain the forward pulling distance of the tongue
dorsum portion (42) and/or the tongue base portion (41) at a proper distance, so as to move
the tongue dorsum portion (42} and/or the tongue base portion (41) forward while ensuring
comfort during movement of the tongue, and maintain the palatopharyngeal portion open,

thereby preventing OSAHS.

The tongue pulling device and the implantation method provided in the present
invention effectively solve the technical problem that the tongue muscles are easily cut
during pulling, and the patient can adjust the tongue pulling device of the present invention
after surgery to reduce the pulling force in the non-sleep state and ensure effective pulling
during sleep, so as to enlarge the airway at the palatopharyngeal portion, thereby preventing
OSAHS.

The present invention has the following innovative points:

(D The structure of the pull plate (1) is used to reduce the pressure generated by the
tension, so as to prevent the pull plate (1} from cutting the soft tissues of the tongue base
portion. The pull line fixing mechanisms (102) disposed on the pull plate (1) facilitate fixing
the pull lines (2) during surgery. The through holes (101) disposed on the pull plate (1)
facilitate growth and penetration of human tissues, so as to provide a function of fixing the
pull plate (1). In addition, the pull plate (1) has a degree of curvature matching with the soft
tissues of the tongue base portion, and is a spatial curved surface, that is, is adapted for
growth and penetration of human tissues, and also has a positioning function to prevent
sliding and shifting. Since the pull plate (1) has a large enough contact area, the pressure
generated by the tension is greatly reduced, and the pressure generated by the tension may be
controlled below 1000 g/cm?, so as to avoid cutting the soft tissues of the tongue base portion.
Therefore, the pull plate (1) can be implanted for a long term without injuring the soft tissues
of the tongue base portion. Particularly, when the pull plate (1) adopts the composite
structure having the medical films (104) wrapped on the frame (103), the frame (103} having
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an elastic mesh structure formed by braided metal wires can move freely in the gap (105)
between the medical films (104) wrapped on the frame (103), and human tissues can be
attached to and grow on the medical films (104). In this way, the pull plate (1) can desirably
adapt to the complex movement of the tongue without affecting the effective pulling to the
tongue base portion, and at the same time significantly reduce the pressure during pulling,

thereby avoiding cutting the soft tissues of the tongue base portion.

(@ Three or more pull lines (2) are used to fix the pull plate (1), thereby achieving spatial
fixing and positioning. The pull plate (1) is a spatial curved plate. Due to the complex
movement of the tongue, a single pull line easily causes sliding or shifting, leading to loss of
the pulling effect. Effective spatial positioning and pulling can be achieved only by using
more than three pull lines (2), so that the pulling effect can be achieved for any movement of
the tongue without causing movement of the pull plate (1). In a preferred solution of the
present invention, four-line four-corner fixing and pulling is adopted, which effectively

achieves spatial positioning.

@ The use of the retractor (3) not only facilitates adjustment and fixing during surgery,
but also facilitates adjusting the tightening degree of the pull line after surgery. The retractor
(3) includes the control switch (301) capable of adjusting the tension of the pull line (2) and
the pull line fixing device (302) capable of fixing the pull line. By rotating, pushing/pulling,
or pressing the control switch (301), the tightening degree of the pull line can be adjusted, so
as to control the pulling distance and the pulling force for the tongue base portion and/or the
tongue dorsum portion. In the non-sleep state, the control switch (301) is adjusted to the
"off" state, and at this time, the tongue base portion receives a small pulling force or is
completely in a loosened state, thereby ensuring free movement of the tongue during
speaking, swallowing and other activities. Before sleep, the control switch (301) is adjusted
to the "on" state, and at this time, the tongue base portion and/or the tongue dorsum portion
receives a large pulling force, and is thus in an effective retracted state, so as to maintain the

palatopharyngeal portion open, thereby preventing OSAHS.

Surgical method for implanting a tongue pulling device with a combined-type pull

plate of the present invention:
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o Description 1. Tighten and | oosen the suture; tighten and | oosen

t he suture again, where such alternate tensions are applied 100

tinmes. Final y, conpletely |oosen the suture, and observe the cutting
trace on the soft tissues of the tongue base portion of swine. If the
depth of the cutting trace is greater than 1 nm it is considered

that a significant cutting effect exists. 2. Tighten and | oosen the
sut ure; ti ght Arsuanchl Inptiseinfor veplawing ® teigee pullinhdedcs with aatdnehinatigpe pull

t ensi ons ar lied 100 tines. .Fina | etely | oosen the

suture. analebeb@@awei%mxw%ﬁwngi &4 e etagpg Sk s s of 't he

t ongue base on of swne. ]J]f the soft tls ues .cannot c |.et el
bounee pack. PBrdty” Suieal Shqicuch g 16 cfiBuh bl RS ool HAVEY SECIRBIGIR frsfr

than 1 mm ahdsthe§ia GQBEIISEHLSEnaE] ShiiSentWbld) Gavis, hddd@nd ¥ urgtries.
represents a significant cutting effect.The syrrbol A represents a

slight gutti ngec%ﬁnfll?%ne-@ﬂ@ owdmwfnpoisﬁprlﬁé%ﬁ§e@te al 198 5QB bl ‘Pﬁfg(w%) and
cutting effect. 1, alternate tensions are appli

is, the suengendaf qaclghf @mlu:r &wiel puld)dmewedixeémuamgmdmetdl platt (169 ted, a
agai n, whi | I Ll a tu

9" compl ot gL RLEA ot 360G U b D e FB el i Phcplion P o
trace on t hen@ofibmtdissmeslaod pdpﬁﬁieto@ dguendiasad pevidd m @ffes S)Y\:théemﬂﬁne of the

observed. |f the e th o% the cutting trace is great 1 mm |J
i's consi deloBgu% ARY ObabopbH MR Hé?ﬁve"éﬂﬁ’tci‘ﬁ’&gélﬂ%‘&‘fouéﬂ%‘i thsriopgse, and a
represent eghoBdrateREcusyddiRinoXtatid fordd€ isSRbd 1d ée?%%sth@ﬁ‘lﬂ&ﬁfs SR RL Bl¥rd the
bounce back, with a trace left, but the depth of the trace is smaller
than 1 mm topgug base.eass Helown ap gbastt #gmm d@m)tsnrggcal eaviitytonileft prsdighs eidewef the
by the sy

"Caving, oy it e iioXArke bR N BB AR LRtk LRI AL pbRpigbusty
effect is insat ¢gri 1&ft@ﬂhtpull\qd1mteMIO%)raaﬁrtbesaghtedddamll jﬂl@tes(ymm)l int the surg1ca1
Experi nment al le 1 s the ure generate
by Che ¢ onGIVHIECRIOPC SBF st SuEs QA Had aRGuE GaL a5 by GRsrboss (41
sSW ne |5 OfofRlrekactddaRhdrd ddrisy ﬁge%smra a%ﬁs%lcé b&ﬁ'@én b ldAfde ﬁﬂIﬁﬁ&tE(l(@A) and
produced on the soft tissues of the toncgue base portion.” The | arger

the pressuthe f@bh@ﬂ%l?‘éélplﬁ? ({1 AW X is maigpingdsat I mam teollemss, grr 1t thesame fime, the
tt f |
S gne'r ng e eﬁ%ﬁ%‘é\ﬂdn epr% 163A aH§ ﬁlg]x? 1! Qfaf: lpaflryplaté Q%gﬁgﬁﬂt n?JlntE!?? QSRR

be pr oduceahd tdly, ﬂnhepemeésmtgroal @mps (a]ISst djyseﬂhmdtthmkftmndel ;ml];l;ﬂ&é (1094) is

g/lcn2, it is e s.an. i.nsi effec ordln
Do The pul FRFEPIET 46D Bed B iR el aF Ll chigeth b i fineiton
t ensi oF0 i sm@¢tRatser (109B)) WiE3figloed8Bssutd of ﬁled@ig% TheRs afe @hﬂﬂi&hed in a gap
cutti ng according to the pulling trace |left. Therefore,

si gni fi cantl08&l bftwgem ficelett-sidg bﬂﬂ@e@o%)eﬁﬂd s W%Sﬁﬁé%lgmléte (109B), and
generated QY fohéhd 1 i 319]9 gg

pr event cuttluﬁ %g%p@ggsiorne gener at eléll aﬁﬁégb%g%p%ﬁgrﬁt%mﬁg%%gg%ﬁﬁﬁghe
a tension ﬁlbroﬁs)ﬁs)sugs tpder el motousheemslpfine v geuesgief ddrfien o tlguenaskase is
portion needs todbe smal | er than 1000 g/ cn®. The novenent of the
tongue is PAPKEYonpl ex, and durl ng speech, swall ovvi ng and ot her

B s o e T 2 SIS 6L OSBRI

soft tissuggdrf the tongue base portion to produce a pulling effect
is a linear object that does not have a | arge enough stressed area,

it easily CUtlsoutrtlHﬁ/ aPfnbislonIsMER MhndihelobRPEY R BBSE tﬂ?@rﬁﬁﬂd%le (ﬁ' th@?étﬁéctor
such a cutting efféct causes unnecessary injuries. Secondly,

the soft t@3isueedyf the mandiblegdk avhadhqmmmeitne, thegulling lerets of thl fampuﬂiﬂyxes
di spl ace, @? ﬁltebl[%_hls{eg?e hgcgi%l ﬁ{'idédg lf tﬁg %0%?291& 1%?(?%&@%'}(63’ o tﬁ IE Ifagtelg bt)l on

retracting ngue dor su ron etongue pasé
is lost, failing to treat OSAHS.
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The present invention provides a novel technical solution, which

achi eves the objective of retracting the tongue base portion, avoids
the cutting effect on the soft tissues of the tongue base portion
that is caused by retracting the tongue dorsum portion and/or the
tongue base portion, and allows adjustment of the pulling force after
surgery. The specific saolution is as follows: An i npl ant ed
tongue pul | i nGiftbytheancisiens aipsuwarcd.ribes qonwlevine dioiueess) and the tongue
body (4) of a hunman body to tighten the tongue dorsum (42) and/or the
t ongue base (Hh9 tomgiict pMliagf devider withi thy owsbingd#ypee pulleplpte of the present

apneal/ hypopnea. syndr OSAHS nd_including: 5a pull plate (1),
being a flﬁ'tvewgﬁttggi‘g&ﬁ"ég %‘%"%’gﬁgﬁa i npl ant ed under the nmucous

menbr ane | ayey,.of . t he n d i ncl udi ng, t hrough | e 0
Factl frati ny Biid gt e agt Pibie AL RRtag PP pd e L pHEp SR (i ine
mechani $nere{rdétdd portion f thelltdngdub HRAY 29 inchekdly sa thiiragradnde goherdted during
mat eri al capabl e of being | anted into the human bodébfor a lon

term and Rung '@tgr%@éwdue%;) %}%@thlhgnmowakwﬂiwffee (l@ésp)aveiébgmi@g

of adj usti j is i [Xd :

devi ce (300} ebERRuRly R B BoRlt LodyiPRupAb, dRrflria dibfnitifl Mhticularly,
control swwith the(B0 ol thapatnbined-ppk bull plate (1} formey lebethie taft- (i3OI Mate APOA) and
nount ed i n,the,casing.(304) where t ull line (2) has, one d
Connect ed 15 THE SHRMRIGRREA 095, ARGy O mlitulusct B el Sheecii S8, §Bi0us
retract®r {isthes td delitrb@rtissies dhddr #iratudoes iembranb of e kdngpt édreurh 3) thakshgue
the retractor (3) .is reduced by 5 mfmto 20 mm due to pulling of the
pul | I'ine ¥8¥;is afrintaingt & Shsr @agane sree. pherepy Brioer srhapsias ttgﬁ@‘ﬂ’éblhty of
nuscl es Onsﬂahﬂllglloﬂééiti&h@i%e(ﬁa%l bR Uy aﬁ&‘%n;?x??hﬁ%tthé’;agbclﬁ denshiisk 6%%%)6@%

bet ween the pu pl ate the retrac 3) ower than

g/ cnR2, anddarsum(4X) endlbt the 5mey¢ bare (410- 1000 g/ cnR. The nunber of the
pull line (2) is at |east three, and each of the pull lines (2) has
one end 20 coSavendlgdvitlothe bee ofsbe spetiad pullidy nadd withdowt fvdlrlinen(®),.cbiriheseighe

to a cprresppndi ng, Qne.of .at, | east .three .pull lin i Xing. chani.sr
(S0%) B " TREP PO ara ipbanERs, & "R opiskiiied oy aficENy PERD e
so as to sgaibidd-typpsil pler(1} foemeithy thpledt-€dd pyll plate (10029 andiiHeelghesidé pell
pull line (2) is at.least four, and each of the four pul] l|ine 52)

has one enbla®odRRB} éyused. tivess (00t ier Tixing tdlefisideckilkplagnl094) and the
connect ed tht-%idégiﬂl%ﬁ%’(‘l@bﬁ alf MR eREd PEmdsAls behib %l@ssfuk,ﬂﬂ?&a fREAARLRIVES
(102) that are adjacent to four corners of the pull plate (1), so as
to spati al thy sfabgity pithe piléplatel (1) g9l thatahg qull plate (1) does not easily displace.

20 Thirdly, the retractor (3) is conveniently fixed to the mandible (5), and the pull lines (2)
are fixed to the retractor (3), so that the pulling degree of the pull lines (2) can be
conveniently adjusted to accurately control the pulling distance and the pulling force, thereby
achieving an optimal therapeutic effect. Particularly, when the double-button type retractor
(3) that can be adjusted after surgery is used, not only the doctor can conveniently adjust and

25  fix the pull lines (2) during surgery, but also woundless adjustment can be achieved after
surgery.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic structural view of a tongue pulling device implanted into the
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Spatial positioning of the pull plate (1) by using three pull lines
(2) is briefly referred to as a three-line spatial positioning

nmet hod, spatial positioning of the pull plate (1) by using four pull
lines (2) is briefly referred to as a four-line spatial positioning
nmet hod, and so on. A pull plate, inplanted into the tongue body
(4) of a human body to tighten the tongue dorsum (42) and/or the

t ongue baswmagdible and the tenguediotly ageording wdhé prgseobiwventon; ve sl eep 5
apneal/ hypopnea syndrone (OSAHS), where the pull plate (1) is a flat

i mpl ant capabFHKi.&fis behapaticgituamia diewndartorigue pniliog dsvicentvirgrecd taypetar péll

t he tongue_pod nd includes .t hrough holes (101) facilitating growth
of fi brouspgfés%ﬁoé mﬁrli‘aﬂ"ﬁlﬁrefse?tilﬂ‘ée“ﬁi”gi ng mechani sns (102).

Further, the l, 1ine fixing nmechanis 102 .e through holes far
i mG, b il b o SRRSO T Ob APl I iR Yo s
engagenent addBfdad oSSkt fuivédddg; pul | 1ines; 10or rivet fastening
mechani sns or thread I?asteni ng nechani sns capabl e of fixing pull

lines. The argw Qfish BheRilit stRlcalf idw of§tdn§ﬁ@ﬁﬂliﬁ%"@é"\‘/iq%-}f3vﬁl ,U@mge& Bull
preferably 2.5 cn2 to 16 cnR. The pull "plate {1) includes a frane

(103) and plettiacedrdingtorthe pre3ant ineentiomshe nedi cal filns (104) are
wr apped on the frane (103). The frame (103) of the pull
plate i s a neBl.forsnedchpmabic sitdetdrad | vast iof awiongss, pehing tdhdcd Seviag tai eating

W res (1030001aine C geabl_l e 9{ m:%i ng in a gap (105) between the nedi cal
films (1043° & WP ERE" E8HPS8 te structure having the medical

films 04) ed on the frame (103).i s adopted,, a mesh foroed b

br & detf ol hst TR s & el BB biew il Sr BEahEE Ho B B g Tafan put
W res suchplag sshapiagieiehyesant iddenbi.es, may be adopted. The el astic

W res are capable o% noving in the gap fornmed between the two | ayers

of nmedical fi¥Fm, G104 chelniBE GRENRD VIBI Bf@{oa@ﬁ?phﬂm@gidéiﬁﬁrtﬁeﬁg QfV-shaped Full
n y

freedom The nedical filnms (104) w apped o e wmre nmesh effective

i ncrease tPetegcpardiag do the @resentieyealgnavoi di ng cutting the soft tissues
of the tongue base. In this way, it is a desirable structure that not
only adapts tJG h&A rieuisthemaie strogturpb\wegre il Bl Viaes swyndnesicpel dino ufpeng

dur | 19,3 e IONGIRRLE OublA AADAHE sollilinf|oiBe BLLSF R | nor cases the

stressed area to0 avol €' so | SStIES 0 ongue base.

25The pul | pl 1) _has a.curved,surfac tching wth.the. shape of

Che tongue ot Sureita EREnRiPE B R RN BRGHOuR oo iR Reiams
body, and sfygtheoalh-gelernepe dcealdingtiafepressal iHotiany ect angl e, a square, a
trapezoid, a circle, an ellipse, a V-shape, a U shape and an H shape.

Mai n geonet r i EIGI7Qa9S bdhamand stidteirilatdvaoopillBlinep fiktd @l pallgine Bkidenduadsms

a radian R of the curved surface being 10 nun_to 120 mm and .
pr ef er abl yhazfglg(ﬁﬁ%a\gg:onvex engagement structure according to the present invention;

20 FIG. 7D is a schematic structural view of pull lines fixed to pull line fixing mechanisms

of a rivet type according to the present invention;

FIG. 7E is a schematic structural view of pull lines fixed to pull line fixing mechanisms

of a thread type according to the present invention;

FIG. 8A is a schematic structural view of a pull plate having a composite structure

25  according to the present invention;

FIG. 8B is an A-A cross-sectional view of FIG. 8A;
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a wdth Wof the curved surface being 10 mmto 50 mm and preferably
15 mmto 30 5 mm a height H of the curved surface being 10 mmto 50
mm and preferably 20 mmto 35 M 11; a thickness T of the plate being
0.1 mMmto 1 nm and preferably 0.4 mqmmto 0.8 nm and a

di aneter of the through hole (101) being 0.1 nmto 4 mm and
preferably 0.5 mmto 10 2 mm Main di nensions of the U shaped pull
plate (1) incFl{dSA @ arsabinaaticRtroftutah gicsurfaguhlisplatt hewny eiwig-Widadrceroposite

120 mm and refeﬁ%t;)d. 0, mmt width Wof the curved surface

bei ng 10 T EOTSE MHe b EPer S TBEPTs rm 10 30 15 mm & hel ght H of
the curved su n 10 mmto 50 preferably 20 nmto 35
m a hei ght E@%@"ﬁ@ GHRSESesgnahe m?;flcip%rjgf\erabIy 5 mto 15 nm a
clearance C o curved surface beln mnto 15 nm and preferably
5 nmto 10 2012%@%&8% Rrrgs glew{fpak% fp‘TQt%Abe. ng 0.1 mmto 1 mm

and preferabl a dianeter g5 of the through
hol e (1D1) bef“% 1gA1s wﬁhﬁ@auc ﬁﬂactuaﬂdwfw eragorprsitepudl lipgageording g the present
The pull plat&idsl) is made of a material selected froma group
consisting of, bat not 25limted to: nmedical netal materials,

I ncl udi ng madi‘f(ﬁll 08 A& L AN A Vil &f%%lﬂmlajel' Oomposite pull line according to

the present invention;

FIG. 10C depicts the working principle of the composite pull line of FIG. 10A when

10 being implanted into a human body;

FIG. 11A is a schematic structural view of a retractor of a bolt adjustment type according

to the present invention;

FIG. 11B is a schematic structural view of the retractor of FIG. 11A after the position of

the pull line fixing device is moved;

15 FIG. 11C is a three-dimensional view showing the top structure of the retractor of FIG.
11A;

FIG. 11D is an exploded view of the retractor of FIG. 11A;

FIG. 11E is a three-dimensional view showing the bottom structure of the retractor of
FIG. 11A4;

20 FIG. 12A is a schematic structural view of a retractor of a bolt adjustment type having a

sealing top cover according to the present invention;

FIG. 12B is a schematic structural view of the retractor of FIG. 12A after the position of

the pull line fixing device is moved;

FIG. 13A is a schematic structural view of a retractor of a bolt adjustment type having an

25  anti-cutting buffer device according to the present invention;

FIG. 13B is a schematic structural view of the retractor of FIG. 13A after the position of
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medi cal grade stainless steel, nedical grade titaniumnickel shape
menory alloy (Nitinol alloy), Ti-Zr-Ta alloy, and anorphous net al

mat eri als; and nedi cal polyner materials, including polyam de (PA),

pol ycar bonate (PC), pol yurethane (PU), polythylene/polythene (PE),

pol ypropyl ene (PP), nedical grade pol ytetrafluoroethylene, fiber
reinforced conposite materials and the like. 5Further, the pull plate
(1) incl udés pallilettfixgigdevipalsmgpledt e (109A) and a right-side pull

plate (109B); the left-side pull plate (109A) and the right-side pull
pl ate (109B) Eie 18€d9enitiredditmegatie vidshshougdy he mpcduanivesdf thorenracibt of FIG.
mechani sm ig’L/E_gE); and a gap (109C) and junctions (109D) are forned

bet ween the’Teft-side pull plate (109A) and the right-side pull plate
(109B). 10The_gap.(109C) has .a, maxj pumw dth (HL09) of 1 mmto 10 mm
and pref er abl JF2 131t 87 saiered yisy eltbe gugrdimpsoeiatigietd [Feligyh (L109)

of 5 Mmto 20 _nmm and preferably 5 mto 15 mm The nechani cal
connect? on meBitadBEnt g tooefimepsignalaisra shevans thedoigmabiprarg althe agaast-wpe

of fixing A .eLekiPiakes, and is selected froma group consisting
of a rivet structure, 15a concave-convex engagenent structure,

a
thread fixingpgtnugt: . ' i Xi 3 ' .
Ul 11 ne 1 Rkt AdY S SRl Sl NN o Pl B IR Bbp gocoraify
ti ghten a puht ppkat é1vedfign; so as to reduce a distance fromthe tongue
dorsum portion (42) and/or the tongue base portion (41) to the
mandi bl e (5), FMha4B id hehpmibtic dtuorrd] 2jew o the tehh@acb MG el 4 afeer et [@isitidh of
capabl e, 20 of ing inplanted into the human body for a long term
Furthefq tW@pBﬁﬁI‘leﬁ?‘H}@dﬁ’é‘fﬁ fsﬁ’&‘?"&ées a draw line (201) and a sl eeve
(202); the draw line (201) js a flexible line made of a high-strength
medi cal nat erkaféi- 144 He a dhrgergannsigns! view shayyng Hig hndlem stgRiroet the retractor of

flexi ble megh qal, material; and the sleeve (202) is nmounted over the
draw line (201), and the draw line (201) is capable of noving axially

in the sleever(2Gdh.is %{Jb&&é&%&éﬂﬁ &%Q&br&isﬁ@, og- absorbabl e

surgical suture. eeve (2023 Is a nmulti-layer hollow hose,

having an in I e.4:0f terial, u
| ayer nade 01[‘1€9[arG ﬁﬁgﬁ{ @E%%o%glﬁ%aﬁaglk’}e&ﬁ%? g?%tgpe @csﬁjlbttﬂ%t(}fﬁgéjrgr (Q)Ct lh%qum'
penetr&ii otdmnd bondi ng of fibrous tissues. Each draw |ine (201)
of the pull line has a tensile strength of greater than 2000 g, and
has a di anet eFlCGofl5A.i8a suhematiclsti@icnm] vandofarretet@olf ¢ nOt adhustment 0/p@ héviAgun
and the sl ee.\/etﬁﬁzﬁol?Z h%s .an inlaer dianmeter of 0.4 mmto 1.5 mm and

pr ef er abl y2 B fef dgvipgpccording (e HESCRLNXFIUGR the pul | |ine (2)

is selected from roup consisting of, but not limted to; 5netal.
lines; natur a'lG ilg% S 3 eREBAIGHYCLY) ¥ 5t 9idhg sepragton qfFLQG. 154 pftey thepgsition of
pol yester {4kR&H linP Bk#@WeHBe is moved;

20 FIG. 15C 1s a three-dimensional view showing the bottom structure of the retractor of

FIG. 15A;
FIG. 15D is an exploded view of the retractor of FIG. 15A,;

FIG. 15E is a three-dimensional view showing the top structure of the retractor of FIG.
13A;

25 FIG. 16A is a schematic structural view of a push-pull type retractor according to the

present invention;
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| i nes, pol ypropylene lines and the |iKke. Further, the pull line
(2) is fornmed by spirally braiding a plurality of wires having a
dianeter of 0 1 mmto 0.5 mm the material of which is selected from
a group consisting of, but not limted to: titaniumand titani um
alloy wires, Nitinol titaniumwres, synthetic fiber 10w res and
ot her nedical material filanents. The sleeve (202) of the pull Iine
(2) is a corrEl§natléen it atpbemTiestsicmenl eicG202he wiracteo(FUG| 16A aleer (1) posiion of
i i pull .line (2) is a necklace structure

coi | sprinﬁﬁtuﬁﬁ. ) The

formed by tH&Y lgsvﬁf‘inﬁéie(lﬁﬁf)m%ﬁﬁ the sleeve (202) constituted by a
tri f b The .bead t ed d t

the 19draw || WO (303} 2 WREAR BRI ARG EE P O TTENGr ShiDF Foactr of

(201). FRs.nehractor, inplanted on the mandible (5) of a human body
to fix a pull line (2), where the retractor (3) includes a control
switch {301) p@pakbgs e déabieagoﬁhél%aﬁétgfbmatt@pull line (2), a
pull line fixing deV|ce 302) capable of fixing the pull line, and a

casing (304), F@qaﬁ@m flﬂée-ﬁmeﬁéi A 3%)311@@,@113%%9&09%5@&&@tﬁé %LQ&or of FIG.

device (302) being mounted in the casing ( 20Furt her

control switah (301) of the retractor (3) is a thread structure or
concave-convex engagenent structure, and the tension of the pull line
(2) is increasléd A nedusheniy sdjonstl ngwt he acpushipoll ype trethac{c@aving an
The control .switc 0 in es a t| hteni ng switch (301C) capable
of i ncreas{™g° ‘iti’féghlf"gﬁ% %)‘HC%?CC? Blgﬁﬁlﬂfe Pifat IP‘é‘)%uﬁﬂ’d a | oosening switch

(301D) apabl of _reducing the tension of 25the p

The coh‘fr ol st éﬁé %‘1%1 ‘gi’f&i FHHeyr Vi‘*&’t‘tﬁ%"‘i”ﬁ‘%‘i‘é&)ﬁ(}t ir?L:}“ ?éﬁ’i}ﬁ’é’cosmon of
(301B2) |Sﬂg@hngﬂeﬁgnlQ&a&@mwmg@dthe tightening swwtch (301C) is
pressed, and the ratchet (301B2) is released when the |oosening

swi t ch (301D)FIGs 1988 8 Btee-dimendiBRal G SR wifi¥ e ttb & uchuRCHUEE Petctor of
positioning convex step (301A) and a positioning concave groove

(301B) engb§ed7Hi th each other, and the positioning convex step

(301A) and the positioning concave groove (301B) form a

concave- conveldGehgageresrplaied uswntshd wtradposfi HlGohiAg. The contr ol
switch (301) includes tooth racks (301B3), when the control switch
(301) 1% preskéd 17K rea thosdimensiong] eiemsbrwatgghe {cBGimytusfofitimeregracior dlFIG.
swtch is abl e of noving longitudinally along the tooth racks
(301B3); ahd™when the control switch (301) released, the positioning
convex step ( A), ,of the control switch i mati cal | n

Tt the <0 HGsi A haEOREa B T EbYE 50 S ToPE e R AR o the
(301B3), aﬂgmﬁhﬂwaﬁﬁmtioning convex step (301A) of the control swtch
does not nove longitudinally along the tooth racks (301B3). The
retractor (3)rieagse ik SHeP@rié YRRAFAIHEY 'éf ale%trm&mfmm inl & P€assembled
structure for adjusting the tension of the pull line (2); novenent of
the pulQ |ste; (2) of the winding-type

FIG. 18C is an exploded view of the retractor of FIG. 18A;

FIG. 18D is a three-dimensional view showing the side structure of the retractor of FIG.

18A;

FIG. 18E is a three-dimensional view showing the structure of the control switch of the
25  retractor of FIG. 18A;

FIG. 18F is a view depicting the working principle of the retractor of FIG. 18A when the

27



15 structure is achieved by winding the pull line (2) onto the bobbin
(302L) through rotation of the bobbin (302L); and the

di spl acenent-type structure is achieved by rotary novenent of a
thread structure or reciprocating novenment of a concave-convex
engagenent structure. The retractor (3) includes an anti-cutting
buffer device (303), the anti-cutting buffer device (303) is a spring
st ruct ur e, clatell-tyfrreamttor-is dishdisagbledif f er devi ce (303) is di sposed
inside 20 the casing (304) and connected to the pull line fixing

devi ce (302);Fanhd 8@hea’lv1'e‘hﬁelbleﬂ$g thewoikingdyaineipld oflthev@tr§Rdr of F1Qr 8M ®lien the
than a preset operational IVfBg force of the spring structure or a
pressure oﬂthéﬂﬁUFVm&WdﬁemeT?e s greater than a set value, the
spring structure of the anti-cutting buffer device (303) deforns to
aut omat i cal | yFBufPais ¢ Préletnét«re staFtusl Migreoin gintchityps retpactordigvigg ap gnti-cutting

prevents t hgyfltlibyibl 8Brdio t ﬁ@t/% Lagiohhe tongue nuscles.
25Further, the o‘r])ler atrle rkl) OJ %nor clg of the spring structure of

the anti ‘CU“F .1%Ef1£§§c1{iﬁ1‘ét18§tr&c%%§r)wé\ﬁ o?ﬂ%lljet%c&%.'héo% a% skdifbled
preset value of the pressure on 't I ate (1) is sma than

7000 g/ cnPstaand is preferably 500 g/cmZ to 1500 g/cmZ. The retract or
(3) includes a restoring spring (305), the restoring spring (305) is
a coil spri nBLG.40d it frcexpbried viengo ey letgetéB3EFIGSI1DAes el astic

def ormati on energy when conpressed, and rel eases the stored el astic
def ormati on eFiey. d9DWhethrécedif@idohal view shdliglted didcitkufs3df theehrdelesofFIG.
pr ot ectrve sheath (306), the protective sheath (306) is a hollow hose
made ofYa #9%xi bl e medical material, and the protective sheath (306)
is nmounted 5 in the casing (304) The protective sheath (306) is
a mul ti-|ayerFiGollPB hbse-dmsysionsl sisw Shﬁrérrngrth%/ewcweef ¢ cegrol switch of the

ul t ra- snoothy., et S e 91$.nd an outer |layer made of a highly
bi oconpati bl e nateri a acilitating growmh of fibrous tissues.

silica gel t foal

human body |ng}| ggg;g'egélwé‘?tg&l& ﬁ%‘* ‘Eggﬂﬁ?? %%43&%%%{1& fgggkée A\bﬁen the

(304D) i s cdowheyeadtraatortihdisasaanblgd;( 304), and after the silica gel

plug (304D) is renoved, the tension of the pull line (2) is adjusted

by adj Usti ng Eﬂﬁbl@@mavﬂbwﬁwpxtmtg th8@ddkingdhtiniciple &l theypiradtéreof ik 1 9A wigen the

(2) is tighteped to a nsion to the pull plate (1), so as to
RGeS esr St BomE e

tighten th&“EoRreey n and/ or the tongue base portr on
toward the mandi bl e, thereby mai nt ai hi ng e airway at the

pal at ophar yng®&i- 236 i bifhspatic SR ViEY ofgh %tegry@erree%%f@wtrﬁegﬁarthe
line (2) igelPaRbRfbnt o release the pull plate (1) fromthe pull Iine

(2), so as to allow the tongue to nove freely, thereby maintaining
normal swal | owigggBng, §ﬁ§:ﬁﬁtﬁc EHRELAGRS of the rddRtdr i FRE! A @dﬂsa%s &
of a material selected froma group consisting ot) but not limte

to: medl castateet al materials, including nedical gr ade titani um and
titanium all oy, 20 nedical grade stainless steel, nedical grade
titani um ni ckiglG. 86@ preamepidgd alelvof tifeNietraciad of HIGO30A; Ti - Zr- Ta al | oy,
and anor phous netal materials; and nedical polyner materials,

i ncl udi ng pol Jiag2oe i{ £Ayce-dinleysianad oirat of thdhSractmal HRIGe20rgne (PU) ,

pol yt hyl ene/ pol yt hene (PE), pol ypropylene (PP), nedical grade

pol yt et r af | uoFigethiyw éne, thfdehitherstinal ofetedf @oRpgsisvitciraiuei-pall Sypnettiaber
l'ike. 25A method for treating obstructive sleep apnea/hypopnea
syndrone (¥SaKEs toithrgsgnhigvention; hr ovi di ng an | npl ant ed t ongue

pul i ng device, where the tongue puIIrn? devi ce |s i nplanted into the
mandi bfe (5) gﬁtﬂzmé“‘%@ﬁ@wl xpsy-aectional yiew o to tighten the

t ongue dorsum and/or the tongue base (41), is suitable for
treating OSAI-@ is a transversal cross-sectional view of FIG. 21A;
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i ncl udes: a pull plate (1), being a flat inplant capable of being
i npl ant ed under the nucous nenbrane | ayer of the tongue body, and

i ncl udi ng through holes (101) allow ng growh and penetration of
fibrous tissues and pull line fixing nechanisns (102); 5a pull |ine
(2), being a thread made of a material capable of being inplanted
into the human body for a long term and a retractor (3),

i ncl udi ng a cBit.r2dD iswi schémdtBObucmend aidve obthe aelyasstrio gFl@. 2 Ehsftorthetontrol
t he pull Iin§1§2§ adpull | ine fixing device (302) capable of fixing
the pul | | PHENSRPSSdeasi ng (304), the control switch (301) and the
pull line fixj vice (302) being. nounted jn the casin 04),,
owher e the ok ATEHS (o6 e S CONMEECEt! SRERIRH O e (1)
and the other_end connected to.the retractor (3);. performng a
surgery underFiShédf Hekiee-dipension V‘ﬂ"s‘*g‘%%lgé??s"&om%mo"}b@f;lﬁ 162 khe
mandi bl e or a_bottom portion of the mandi ble, and fixing the
retractdr (3)FKo2dHds ameranasied visy efbapptracteeedlGr Y then, using an
el ectrosurgi cal needle knife to incise the nucous nenbrane in 15
front of circthd glHas an grebedetl xeevosf anpsitioamgsbdefdlpdim separating the
mucous nmenbrane till the tongue base, and inplanting the pull plate
(1) into the Fisal] amopefing vigmdbnd hrdevwdepodnatbervodues pringenle of the pasractor
t ongue dorgﬁ@kpgiAion (42) and/or the tongue base portion (41) of the
human body;” fixing’ one end of each of four pull lines (2) to a

o Sepon, 1Sl e ISP B GG (1) a0 P
Lonaue, o0 (A 28l i Mok el SRR ShR R G S

to the retoakt presdndinvedinysti ng the control switch (301) to tighten
the pull line (2), so as to reduce the distance between the pul

plate (1) andriche2red s agkaid Shuctid1Si®y 6f tRE RSGHbELoOEIOEDAAed by a
force of the tongue nuscles on the pull plate (1) due to the

reduction in glee 20 s AN60 dBSL He %Bﬁd%l‘lnc@@éﬁhé rbira @R TG, 22A when the
25retractor (3) is lower than 7000 g/cn2, and is preferably 50 g/cnR

to 1000 g/dgheeningewitdhmagssed; suturing the incision; where, the

i mpl anted tongue pul l'ing deyiqetgulls t he tongue dorsum portion (42)
and/ or 1% he t ofl§ua2b asavipw depiong thd yofkingraindiphsofshaiiegtcmod FOG. 22 Anwhenghe
20 mm and . the jnplanted tongue pulling device is capabl e of
adjusting‘Pﬁng%?“%?hg%ﬁgﬁfng di stance of the tongue dorsum portion

(42) and/or t ue base.portion (.41) b j,1sting the contro

Swi tch (301) BF PP B FgnRDRRE bonereehioml v FHIURAS) T Fiked o
the front porti 51). of the mandi hle, and I 51lines (2) are
passed acrossﬁ]kﬁgzég‘t tBarﬂS}S%?a‘th’é?ﬁs'fe\???n%f“et“h lﬂ&ngﬂ?l e and connect ed
to the pull t 1) that is.inplapted ipto the scul ar. | ayer, under
the mucous %?&g ?Sa%?xpécrdséflhvggw @%g&ﬁ%étwrﬁ{%ﬁﬁ%ﬁﬂm aidhahe contiol
t onguexglor gumppor ti on. The retractor (3) is fixed to the bottom
portion (52) of the nmandi ble, and each of the pull lines (2) has one

teﬂg SSPPeCt eOr1e0 20185 B IxPRUES vied) shodth hR&uALORT ot e KON GRA 8F fQoring

spring;
FIG. 221 is a three-dimensional view of a button-type retractor that has a protective

sheath and can be adjusted after surgery according to the present invention;

25 FIG. 22] is a longitudinal cross-sectional view of FIG. 22];
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10 plate (1) that is inmplanted into the nuscul ar | ayer under the
mucous nenbrane | ayer of the tongue base portion and/or the tongue

dorsum portion. Method 1 for adjusting the forward pulling
di stance of the tongue dorsum portion (42) and/or the tongue base
portion (41) after surgery: The inpl anted tongue pulling device

is capable of adjusting a pulling degree of the 15 tongue dorsum
portion (42) EfH22K it heatwvaguerdasectpoaltiionof BID. 22At er surgery,
characterized in that: the retractor (3) of the inplanted tongue
pul I'i ng devi cBEIG. 22 ixmnineehting vidveof a lamton Sypyef raitatarftha han beeadilisbddeafianairgery
close to the bottomportion of ‘iihe nﬁndi_ble.so that the control

swi tch (3012 PLgHsy ICC AFFPIURE By the DIgRY JAVeRIES pat i ent pul | s apart
the lower lip, inserts a screwdriyer (9) 20 into a cross_ slaot of the
control swit cHG 38Mhis 2 oo Urkel ¢ etoagmessirectid fray BRpjusied afteigurgesy
or 1 00sen LheoRldpulliRfvieBlecoingf hopRUHSIvehdigy { o war d pul | i ng

di stance of the tongue dorsum poriion (42) and/or the tongue base
portion (41). : (=T Walell . J g i .
of the tongueFIé}dr2 gﬁ%%@? ‘f?r?% V(%%)%Z%d ‘;‘!’gr%kﬁgﬁﬁ‘%%g Cﬁ%éedd%%}e?iaﬁtﬁp%%)ly
af t er sur geraton@EThdingdsleatesrdioppube prebdnt iyeokéon; ce i s capabl e of
adjusting a pulling degree of the tongue dorsum portion (42) and/or

t he t ongue baEl&. B2P {4 ovieydipictig e woukigepymcigiar act eri zed in that:

the retractor (3) of the inplanted tongue pulling device is nounted
on the front Bl 22Qds atiewtdepictimpdhicbt@kinpgriatiplee to the bottom portion
of the mandi ble so that the control switch (301) faces downward, and
the siléca geFiGbeag if 30datastivtaurslagénar & SobiPbana rowhet GireddBps Ktctor
at the bottom portion of the mandi bl e; and when adjustnent is needed,
the silica2§eTdmg Qdhqaesen) venioBhpved, and the screwdriver (9) is
used to rotate the control switch (301) to tighten or 5| ocosen the

pul | 1ines (251G.43Basa schematiqairucturd Vigr okthersyastor oigF 16 334Ance of the

t ongue dorsum portion (42) andior the tongue base portion (41).

Met hod 3 for - d3€inyviewalepistingaihg wuking pgneple phheectorctariwb FiG rigde
dorsum portion (4%%)_and_/ or the tongue base portion (41) after

surgery: FIGTR&Diisrp Vigwt deglictiog thgevaskink principlewil the retgactupa Bl 8A;
adjusting a pulling degree of the 10t ongue dorsum portion (42) and/or
t he t ohue ballér. pbaid aseh¢matic safictoral sigwgdnyongotipulling devicean wihivhtahetractor of
the retrac of .the.inplanted, tongue Lding dewvice | ted
on the 1 ronplidisuBto e IR Bl ARART of atsb bt Bt SnFRR: Fsem
of the manghivlitian; and the control switch (301) is divided into a
tightening switch (301C) and a | oosening switch (301D), and adopts a
rat chet FIG. 24B is a schematic mounting view of the tongue pulling device of FIG. 24A;

FIG. 24C is a view depicting the working principle of adjusting the tongue pulling
20  device of FIG. 24 A by using a screwdriver;

FIG. 25A is a schematic mounting view of a winding clutch-type tongue pulling device

according to the present invention;

FIG. 25B is a view depicting the working principle of adjusting the tongue pulling
device of FIG. 25A;

25 FIG. 26A is a schematic mounting view of a double-retractor tongue pulling device

according to the present invention;

30



15(301B2) as an adj ustnent structure; before sl eep, the
tightening switch (301C) is pressed froma position outside the skin
of the mandi bl e corresponding to the tightening switch (301C); each
time when the tightening switch (301C) is pressed, a positioning
convex step (301A) on the tightening switch (301C) pushes the ratchet
(301B2) to rotate by one step, so as to drive the pull line fixing
devi ce (302) FIZD 268 wovechewmati¢ ginicomalt hewpafl 4 dhibheste@pr; tanhes ghljing device

i ncreasi ng thhed.lg or rdregeuLl L‘rnrg di stance of the tongue dorsum portion
(42) and/ oP* PRI GAEEIEERP: on (41), and a posi tioni ng convex

step (301A) o |.ooseni ng switch (.301D) stops.reverse. rotation of
The'rarcher (B6ha3p i 8ty SGRNSY 5k shrRBetr R B b e
lines (2); preshtidve®iod®@n-sl eep state, the |oosening switch (301D) is
pressed froma position outside the 25 skin of the mandible

correspondi ngri 2tB8s 4 0SSR Fs@ 472 (301D); and when the | oosening
swtch (301D) is pressed, the ratchet (301B2) is rel eased, the

rat chet (301BR)g bsciih, RefVi&sopft 07athe pull lines (2) are in a
| oosened state, and under the nmovenent of the tongue or the action of

a restoring spfd_zg?(iggﬁg?tﬁa@ﬁfmgg. pul ling distance of the tongue
an

dorsum portion ( or the tonguée base portion (41) is reduced.

Met hod 4 for ' I ke, far [ insihance of the tongue
dorsum porti oﬁi@(g%ﬁg;%dé %‘fm%%g@?@ﬂ@%&%gggﬂgﬁ on (41) after
surgery: Theni npl ant.ed .t ongu | i ice is capabl e of
adj usting a pﬁﬁq?%i ggaélreé%r%efi vtl%ngF@%ﬂélnoéngG’ ordum portion (42)

d/ h ' : f , ¢ch i zed i
hat - 107, 1 oPRE RGP Posfec e ot STEt>PBhie pul 11 ng devi ce i

pressing the HShO/Bl R B0 SFREN PRERL TR of ¢ he bot {om port i on

of the mandi b the patient .and gt the sanme tine [ or

Ul i ng the. B a6its b b 1hempas patrranior sF BXhanie of
adjusting the_pulling q‘%ree of, the tongue dorsum portion and/ qQr the
t ongue base p%lpﬁ 26H 1 irG-Puendepabirheratigiuctursl yisy qishe back sidg H?EIG- 21G;
non-sl eep state, the control switch (301) is pressed and pushed
toward the tob§ue’bags epglpdsdonessl Fiag7Hhe pul| lines (2) apply a
smal |l pulling_force to the tongue base portion or are conpletely in a
| oosened st at BIG- 247 i¢ Hefrhematic steqterl gign depigtagithal they lsftesideepull §lath and
the 15 co C A } N it I d,
that 1ot REausetle bR p18 oI AT ot 085 (e PBRLRELIBRERE
at this tine, g P I on . . st.kal ne

the tongue i SFI?ASZ&‘EOG& %% Clgr;%\?/aﬁﬁgS?lﬁléggall ydl(%ﬂ?)}fgéggﬁltsljﬁglgiﬁ{r}g&t?&% ﬁ%l\IM% nﬂige and
and ot her sglitisidetpuliplatabyuding heepliat epgichhforepnof AIG. 8Wi;t ch (301) is
pressed and pulled toward the mandi ble so that 20 the control swtch
(301) is adj uBld7L s aviewaBpicBhgihe woakifle pindiple 1 & tofigue plilEn®ddlicd isigShe
(2) apply a large pulling force to the tongue hase portion, so that
the to uec%%%edp%’P?P‘blLP]?Ee Reprdine & e SEoeR IFEPAML ed st ate, and ¢ he
tongue base portion is pulled forward, so as to maintain, the

pal at ophar yngd&- 396x {5 arschyaic strsiedyvipyedlentyshppespmbined-type pull plate
Met hod 5 fggcoﬁgl%gq}kﬁ%gegpﬁ},‘%mrd pul I'i ng distance of the tongue

dorsum portion and/ or the tongue base portion (41) after

; ' : .1 devi [ bl f
surgery %’ﬁeﬁgpgdéggagge&%@?ﬁ_@% ing device is capable o

adjusting a p ree of ofigue dorsum portion (42) and/or
t he tongue baﬁ%- EQ&EJ é)f%ﬂ(vffe]v} ofaif‘ﬂ}eﬁgﬁw gery, characterized in that:

25 FIG. 28D is a right view of FIG. 28A;
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the retractor (3) of the inplanted tongue pulling device is nounted
on the front surface of the mandi ble and close to the bottom portion
of the mandi ble, and a degree of confort is set by adjusting the
control switch (301); and the control switch (301) is adjusted so
that the pull lines (2) maintain a proper tension to nmaintain the
forward pulling distance of the tongue 5 dorsum portion (42) and/or
t he tongue baBKi. @8E s 06-G 4ibps-adctiangh vepest KIGs2®kce, so as to nove the
t ongue dorsum portion (42) and/or the tongue base portion (41)
forward whil eFEhQEE] Bghncaisd gudtviduof gt oY BN M8EQf t he t ongue, and

mai ntai n the pal at opharyngeal portion open, thereby preventing OSAHS.
The tongue puFiq.ngF gean 4] ansk-debonahPleartif G g Aet hod provided in the
present 10 invention effectively solve the technical problemthat

the tongue nupkl.e8Gas gtresdinknsibial diheinafc BtlchirfliGiieRBEFIchegpat i ent can
adj ust the tongue pulling device of the present invention after

surgerysto regideegihea didel dif@ndioHat SchbRakid@rudRital $1REHr (B BdcR sRIBGf BITS URE;
effective pulling during sleep, so as to enlarge the airway at the

pal at ophar yngeg 2RP4d 4 UhenlalS L& WRS G¥&UA R c&?ﬁ’@i’ﬁ@-&%@?ﬂﬁ PMtESEMG. 238G
invention has the foll ow ng innovative points: he "structure

of the pul mophtad with pullilisesysed to reduce the pressure generated by the
tension, so as to prevent the pull plate (1) fromcutting the soft

ti ssues of thEGQ.dRYuvenkasledporiew ofiFIGRELpul | 1ine fixing mechani sns
(102) disposed on the pull plate (1) facilitate fixing the pull Iines
(2) during suFlge2gK idheictvhlepicghg thelveskiqg Qfihciplie sy 0 segue pultihg dgpuidd using the

plate (1) .20 facilitate gro and penetration of human tissues, so
Pt B b ottt o Bl g RERB e pRo Lo o natdi £ on
the pull plat has a degree of curvature matchi ith the soft

ti ssues of thﬁlc{é%%ﬂ Efil&@afgfo%tﬂcwl Vigitel ap 1%5??%%@@@@8%&1%%3%@?&1
that is, i wiredaRbRhd ©ihgsewhhinddiffioRenetration of human tissues, and

al so has a positioning function to prevent sliding and shifting.
Since the pul fidlRbaeid Hscl@dsatid RALLRI LIV T acgclglﬁl?d%ite Fufainet H€a Cﬁntinuous

pressure 25 generated by the tension is greatly reduced, and the
pressure gemaigated dubisyypearscordingito therpagsetfdnesationiol | ed bel ow 1000 g/ cn?2,
so as to avoid cutting the soft tissues of the tongue base portion.
Ther ef bT e, thElQ@IOB iplaatcherhdtjc gawtiva viewplodrat @anfosite pull ding of e rdiwscontinuous
W t hout i n%o‘ﬁdg@\%d% %tsoefE;tC tridlssqeﬁwof '%rtgtemt’ ongue base portion.
Particul arly, en hggpuf? 6¥a?e GET;adoﬁ%s Yhe conposite structure
havi ng the ' f.il 104) wrapped on the franme (,103)., the frane
(103) hawi ng. Figh 34 s Feineds bef BB GRu o o fiao s T g o seihohs !
can nove fudekypelabedidigg Gafhe plddnt ibehti@en the nedical filnms (104)
wr apped on the frame (103), and human tissues can be attached to and
grow on the newdi gab ifd dcRBndtkAfbhetutalvieRiof a Wethpoditd Buld Uhé offt BicBntirklous Sfiral
desirably adapt to the conpl ex novenent of tﬁe tongue w t hout
af f ect?thg tuhe e Reerdipg toliF present iyepti@l; 5 t ongue base portion, and at
the sanme tinme significantly reduce the pressure during pulling,
t her eby avoi dflify 32uista sefempiéc stofcturali wewed opull hise b agueninmsactpbbeaddppe
O Three or ﬁgfd?nr%tgltﬂeaéri.e&ﬁﬁfn(@r)tioﬁre used to fix the pull plate (1),
spatral Ti

t her eby achievi XI'ng"  and positioning. The pull plate (1)

[ tial d .pl at Due .t h I rent of t :
2 singl e pul | TS EemiBef pime stita aventfy fRB b roie sreanlolg™eo | oss
f 10 th | i f . Ef ti tial I.tigni d | 1in
o 0e o Evbi DR B Ao SRR SR T . Pl

the pupd i ngigfd. actewdiaiNe@0ashieRy el hidhantidudDENEBid ®bnd, 8. kRGN urgical
wi t hout causing novenment of the pull plate (1). In a preferred

sol ution oforeend Pr danghe Yaps, et itangue detspmy PhelrpRiuparden At mangdikien §2 abgitom
pulling is adopted, which effectively achieves spatial positioning.
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A surgical nmethod for inplanting a tongue pulling device with a

conbi ned-type pull plate of the present invention mainly includes the
follow ng steps: Firstly, surgical sites such as the tongue and the
oral cavity are disinfected under anesthesia according to general

requi renents of oral cavity, head and neck surgeries. 5Secondly, one
end of each of two pull lines is fixed to a left-side pull plate
(109A), anportoeofmendibleeach of another two pull lines is fixed to a
right-side pull plate (109B); then, a surgical knife is used to nake

i nci si ons of Hdouhro8ghmboteo fdy fmiligdting groeth bd Mibadae utissidds, MRt pull Jinenfixing

fromcircunvall ate pillae. of the gue, . a besj de t si des of the
midline of X n{SBhdﬁg,flr%‘HO%P“lhBlﬁlﬁE@‘Er’ﬁ‘ﬁdﬂc‘rﬂgﬂg{}e Ve P Betermiperies fts.
nucous MenbgRIBE paf ok MendRNGE, 13N doAink CoBERERKE bioceHMbYRHliHe TS tAlHped
forceps is used to separate the nucous nenbrane toward the tongue
base, sb aBodeo form an about 40 mm deep surgical cavity on left and
right sides of the mdline of the tongue respectively; a special

surgi cal for cHpEg. ¢mal) biwpudaB. smalkgmone, d0R60 nykyfastering methiaishe fi 0213 ithisad
pul | plat efagtleo.%A)m agdn.gnQe right-side pull plate (109B) into the

surgi cal cavi t18s" et 0W t he nmucous nenbrane of the t ongue dorsum (42)

and/or the to e base 5.to be retr d, wher uri

Mhsertion. o HEAr ASE0hof fbme eru® plvengrt D03 ostiPR <8 ottt myemans
right-sideigpg, klaphicaige (109B) is maintained at 1 mmto 10 mm and at
the sane tine, the left-side pull plate (109A) and the right-side

pull pi@te (101R) lé%‘f-éid@?hlmfiﬁtd)?@bﬁ.%@ﬁ&&iﬂé galll pla@dodani dad Ibewdeh €eft-side pull
special surgical forceps (13) is closed, and the left-side pull plate
(109A) is Blatserng|theirighfcridd Rebplats, {9 Hpetondictrecep ihe lob-ddeerylh plow)and the
t hrough a hani cal n i i: X - fi .
ti ssues of H?ﬁg@ﬁ@ﬂ%ﬁ@f%ﬁg?@%gﬁgw c %%%g%égvﬁgggd’ Eggﬁm%ghvet
the | eft-sbae, JOPE3.pllatke ut0HA) cammdve-bmmvek gbrigagémentp UIOPES] doek (se@9B)for
and t hrough the %)aegélwq% (t:onti nuity of nuscul us geni ogl ossus and
other fibr SUS* T QOB MBEEMHE i brous tissues under the mucous

menbr ape of t t ongue dor.sym t he t ongue base i i ntained, .
25T Ty 1 AT PR THEias) SEie e TSR oCruos, PYT HIER A of pght-side pull
mandi bl e (Sihteby 1045 mdirAurd Uereh BEBE o8y betweel HeNtMkMe pal pldds bk @B right-side
made al ong@hlhelétl ower lip to expose t%e mandi bl e (5), the retractor

(3) is fix2dRa*ct he mandi ble (5), and at the sane tine, the pulling

| engths of the four pull Iines éZ; are adjusted respectively, and all
the four pul |24]; day lp®) 268 Slepy 2824 onnirdayent203Bt wxter(l@yer, 208 baaf| y, t he
incisions are sutured, thus conpleting the surgery. The tongue

pul I i ng devi c¥lwcetird lswitely dd2npul tiyp Exipgldevipt,a408. arfti-eenpbe&andevice, 304

i t has .t he f ol i adyant o \Wih th f the flat |l

o ace 1) M bR SR BE YRS e WS T 1) and the 5
t t ed | f..the t b IS, i : .that th

or eseur o gonclAPoBYT R SBUFK P15 o o URLAPIG RO G e opeeR Gt SRy o

I mproves t&wtpllstvitelg ST Qightdatty alish, 300D Sodsitihg RYitthe3418NGYing, 301F.

ti ssues when the tongue body is retracted, thereby reducing injuries.
Par ti cul ar tdjustierthandie 3046 Hring Residerng pRst 3PLHb cpiyax aﬁwaé%lgftllym%wn%r,
by the | ef{zsieC |k ' :
(109B), co%?@ﬁ&?‘?@édggld%@%%?ggﬂ enltgg %I{st%ﬁrééégﬂ h’os?hgg(wglrl)o(glstﬁ%gghwmng
ti ssuedd t oswitnd, edgeeshspad Hicladioci{RIAL) e thegguening ssoitdn theahringh E01E2) on

t ongue dorsum pr the tan ase | Lntained to the nmaxi num extent,
the?eby fﬁfﬁéﬁte@ﬂ%aﬁ&&hgaf‘?@ f%@%%fﬁ@?yto "atial |y positioning the
pul L Prate ( Doaand, LRV LI Lhsglib et S0ad RS A 3038, 209 HSsitoning
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Secondly, with the use of the spatial pulling node with four pull
lines (2), shifting of the 15 pull plate (1) after inplantation is
effectively prevented. Particularly, after the conbi ned-type pull
plate (1) formed by the left-side pull plate (109A) and the
right-side pull plate (109B) is used, rivets (109E1) for fixing the

| eft-side pull plate (109A) and the right-side pull plate (109B) are

i nserted i pest IPRE cuosiengpgrbwgikespus)2inpesitioning donesx stepproouesed thd01, 302G.

cnoi 1y d spritelene? §fp Sotisked Jp plf s sfitey S b tah arfernodgoar
to the rranfﬂtéiheﬂtl{réad,, 3@@1dbb}51ﬁn B3Ok M. bbsieshidgZlidabRck, 308N 1 sositid@ing slide-block

retractor (3), so that the pulllng degree of the pull lines (2) can
be conveni &Rl y adj usted to accurately control the pulling distance
and the pulling force, ther eArb% achi eving an optinmal therapeutic

ef fect.S Part . thrgad hplen 30476 sealubhs-I9ACT snew yhole, PP asitior ¢l3ylug,HHME.
can be ad

conveni en!t gu%fct()ﬁ{/e dﬂ é%? p%(/Ftp %SelH%ﬁ neséljfl é‘fet ggi(?ﬁglg g{;}’re%?rMH BOt o
al so \Aoundbce&soﬁﬂlp usdime 304k ant, BMJaehe@vﬂlzlk'afsﬂm gelfilge BH4L. mliEEody, 304M.
DESCRI PTI ON,CF chemat I.C tr uct.ur of
 onaue. ouis St Ea e s G i e, AT PoTa s ot 0L iER ver

body accor giangng, Qiﬁrrgepmt@qgmz) IoR VIRIYbh @Bver seal riib 304211 SasthgSEALEITRE] F04A1.
structural view of a tongue pulling device having a rect angul ar pul |

pl at e Htcotegusl hels @’%“ABIO@SI@WEHH nventi on; FIG 3is a

schematic structural view of a tongue puI | ing device using two pull

pl at es 5accorifiidyg fixgdthrad pf aswening sverst BOAB. positioping, slat fos the Sekédraad of
structural 1! ﬁWg?J n? tongue pul ling device having a U shaped pull

pl ate accor I'ng he present invention; FIG 5 is a schemtic

structural w,of a tgangu dv a cordn
to the presen¢ (fl?la\f%nr? ifgnge1 #Ié h% ﬁ ?(L,aﬁleih{ %ngis’r uct u?ﬁl’f %vglé%eoe o

a tongue pthkdighgoldevi ce havi ng an H-shaped pul |l plate according to
the present invention; FIG 7 is a schematic structural view of a

tonguejpul i ng devi ce PRYANUEP DESOREEIONOF PHEUSVAEDNPIONNYG to the
present invention;

Embodiment 1: a tongue pulling device of the present invention
Referring to FIG. 1, this embodiment shows the basic structure of a tongue pulling

device of the present invention.

The tongue pulling device of the present invention includes a pull plate (1), a puli line (2),

20 and a retractor (3). The pull plate (1) is a flat implant capable of being implanted under the
mucous membrane layer of the tongue base portion and/or the tongue dorsum portion of a
human body, and includes through holes (101) allowing growth and penetration of human
tissues and pull line fixing mechanisms (102). The pull line (2) is a thread made of a material
capable of being implanted into the human body for a Iong term. The retractor (3) includes a

25  control switch (301) capable of adjusting a tension of the pull line (2), a pull line fixing
mechanism (302), and a casing (304). The pull line (2) has one end connected to the pull

plate (1) and the other end connected to the retractor (3).

In this embodiment, the pull plate (1) is implanted into the muscular layer under the
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FIG 7A is a schematic structural view of pull lines wound on pull
line fixing 15 nmechani sns of a through-hole type according to the
present invention; FIG 7B is a schematic structural view of pull
|l i nes bound on pull line fixing mechani snms of a through-hole type
according to the present invention; FIG 7Cis a schematic
structural view of pull lines fixed to pull line fixing mechani sns
havi ng a cmnmen@mmwawlaemgangMMgustdomnupca*tiamcd“hdirctgictcm (8hes fpredserthe

i nventi on; ﬂ)G 7Dis a schegm ic structural view of pull lines
fixed to pUPTUPELY B %ingd S EM-sms of a rivet type according to the

present inve FIG, 7 schemptic s ctur al

Pl hes 1 xed 115 (G prbpisment e iy e B meneenimms | b e gl ol BBt
to the premrﬁmh%mh@@mlgﬁe(z) FI G 8A is a schematic structural
view of a pull ate having a conposite structure 25according to the

presentsinve nltn'tﬁ’i@ embb&meBBiepu Plahs A) &t @@&T&ﬁﬁﬂdsﬁ‘@fﬁl fol lﬁ‘}@ f@ﬁr-ﬁr&r spfNal

FIG 9A is a schematic stfuctural view of a pull plate having a
W r e- br ai dwltmmgosﬁrth@ dut wonwsagdowamtilings @ Whhee que eséoitcapinoithe faynpull

FIG 9B is.a B r.0ss-sectional vi of El
enl ar ged V]il%e\lsv 1sO xe% t8 C%}TCSPO# Ia._% !)IbeA ﬁ]\é\e’i:}fl.& i gg\mln%mgchgrélﬁm%&d% a?f'aur COIners

structural oﬁ/ﬂhe\putbﬁalaae cloppisthé ethau bihd bf ¢ueh a€ ﬁ@rﬂdmngjlt linds hepﬁysazsﬂmmgh the
i nventi on; B.is a emat i c struct Vi ew Q

mul ti-| ayepm%%eow @93) e fehe P dFFgIoF S fe aﬁﬁ%@@ﬂ?"e. - reimgsional
FIG 1QC dgphgts the working principle of the conposite pull Iine of
FIG 10A when 10 being inplanted into a human body; FIG 11Ais a

schemati ¢ stregtdiiialpuil @Weql) fad £55ARE e @R katafhdSHTRAL shAPRSF the
according to the pr esent I nventi on;
tongue base portion and/or the tongue dorsum portion, the tongue body is retracted in a

surface contact manner, so that the pressure generated by retracting the tongue base portion
and/or the tongue dorsum portion is greatly reduced, thereby preventing the pull plate (1)

15  from cutting the tongue muscles under long-term alternate tensions. The pressure generated
by the tension on the pull plate (1) may be smaller than 1000 g/cm 2 for example, under a
tension of 3000 g, if the pressure generated by the tension on the pull plate (1) needs to be
smaller than 500 g/cm?, the area of the pull plate (1) only needs to be larger than 6 cm 2 that
is, the pull plate (1) only needs to be a 25 mmx25 mm square.

20 After the tongue pulling device of the present invention is implanted through surgery,
the patient can adjust the pulling degree of the tongue pulling device of the present invention
to the tongue base portion and/or the tongue dorsum portion under the instruction of the

doctor, so as to achieve maximum comfort, as shown in FIG. 22A to FIG. 22Q.

Particularly, in a non-sleep state, the control switch (301) is pressed from a position

25  outside the skin (8) of the mandible to loosen the pull lines (2), so as to increase the length of
the pull lines (2) between the pull plate (1) and the retractor (3), so that the pull lines (2) apply

a small pulling force to the tongue base portion and/or the tongue dorsum portion or are

completely in a loosened state, and at this time, the movement of the tongue is almost
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FIG 11B is a schematic structural view of the retractor of FIG 11A
after the position of the pull line fixing device is noved; 15FI G

11C is a three-dinensional view show ng the top structure of the
retractor of FIG 11A; FIG 11D is an expl oded view of the retractor
of FIG 11A; FIG 11E is a three-dinensional view show ng the
bottom structure of the retractor of FIG 11A;, 20FIG 12Ais a

schemat i ¢ wtoopgtained) ang thevtopgueais rcenabbmfono@rng fredhp theringrpeatng nvali gypag and

h
PG D25 ;o SERURE UG R EHE e Frthebr S R BRET Al PERR T e
after the amﬁnmnaanﬂﬁeihe pull line fixing device is noved,

FIG 13Ais a schematic structural view of a retractor of a bolt

adj ust ment ty}B&'oM‘YdeﬁQhéEbr&%ﬁNﬂchQB‘@ biisgrefivd fiom tﬂ@ydsﬁﬁmmmredhmlﬁ@ of
the present invention; FIG 13B is a schematic structural view

retractdr e mandibla gniighteethermd linssi(2), 6n 2ofo redyee giel length g€ tre pullnljnes &)
device is I emdi V,

op ot r uot e the pullpfite {3 anl TurelrtiGGE ARAPUAC o e VTN o
vi ew of t hlargehmudlag:-fbygedo thet toegednasaforfibrindl@Ahe HEEG dd8E peitian, the tongue
t hree-di ne SIOﬂ t.he bottom structure .of the

thr oad. 1 yplF arise: s RERibs gasuR o B R Ak %0 coiBfigg s, and the
structural toﬁg@/ba@é p@tibRAI PG RS toRfuedoftiin [RIHidtSi BEIMG fbiRed, 36 eOfodhdiftainQhe

the present I nvention;
10~ palatopharyngeal portion open, thereby preventing OSAHS.

A degree of comfort may also be set for the tongue pulling device of the present
invention. To avoid daily adjustment, the control switch (301) may be adjusted so that the
pull line (2) applies a proper pulling force to the tongue base portion and/or the tongue
dorsum portion, so as to move the tongue base portion and/or the tongue dorsum portion

15 forward while ensuring comfort during movement of the tongue, and maintain the

palatopharyngeal portion open, thereby preventing OSAHS.

Embodiment 2: a tongue pulling device having a rectangular pull plate of the

present invention

Referring to FIG. 2, in this embodiment, the pull plate (1) adopts a rectangular spatial

20 curved plate structure.
Main dimensions of the rectangular pull plate (1) include:
a radian R of the curved surface being 10 mm to 120 mm, and preferably 20 mm to 50
mm;
a width W of the curved surface being 10 mm to 50 mm, and preferably 15 mm to 30
25 mm;

a height H of the curved surface being 10 mm to 50 mm, and preferably 20 mm to 35

mmi;
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FIG 14B is a schematic structural view of the retractor of FIG 14A
after the position of 10the pull line fixing device is noved;

FIG 14C is a three-dinensional view showi ng the bottom structure of
the retractor of FIG 14A; FIG 14D is an expl oded vi ew of the
retractor of FIG 14A FIG 14E is a three-di nensional view
showi ng the top structure of the retractor of FIG 1514A; FI G

| 5A i s a scheattdkoesstli efdheiplale beingW. lohimeto rl ehmanidanefefably (dinmaid L& inme ahd
type having an anti-cutting buffer device according to the present

i nventi on; a ditln@er $DBthiesh@ugCh@e@tol Thedfig OIC inih & 4 ¥in€\Whdpretdigbly 0.5 mm to
retractor of FIG 15A after the position of the pull line fixing
device is d; 20FIG 15C is a three-dinensional view show ng the
bottom structure of the retractor of FIG 15A; FIG |I5D is an

expl oded vi ew Brcal diansngiopsotidth<beight) includeg AS mmx3) mm, 1§ mm@5 gnm, 20 mmx30
Lhr ee: § mepsl, 08 i £itint 06 Uit i, 89 PudlISUERUS Lril<dpfiin! £ HASUO R ind
FIG 15A; 25FIG "16A i1s’'a schemati ¢ structural view of a push-pu

type retrathedikeaccording to the present invention; FIG 16B is a
schematic structural view of the retractor of FIG 16A after the
position of tHe pull platei (ig if medngf denitaal sdeaval/fron a grouplcasistiBg df;sbua not
t hree-di nepsi.onal vi.ew shgw ng. t he bottom structure of. the retractor
of PG 1eAnerpamtdgd ol Bade ppBmes Mgl BEdist FOmPERe Riatsnals,
16A,; Fl factal 8oipiiods thieeds HISPREMRAA ay el 1R N tnkidaPikse, and various

structure of the retractor_ of FI G 16A o
1 modified coating materials. Specific materials are generally selected from a group consisting

of’

medical grade pure titanium, medical grade titanium alloy, Ti-Zr-Ta alloy, Co-Cr-W

alloy, titanium-nickel shape memory alloy (Nitinol alloy), Ti-based amorphous materials,
Zr-based amorphous materials, Fe-based amorphous materials, medical grade stainless steel

15  (such as 316L), various medical grade titanium and titanium alloy with an amorphous

material coating and medical grade stainless steel with an amorphous material coating, and

the like.

Medical grade PA, medical grade PC, medical grade PE, medical grade PU, medical
grade PP, medical grade polytetrafluoroethylene and other medical polymer materials and

20 fiber reinforced composite materials.

Embodiment 3: a tongue pulling device using two pull plates of the present

invention

Referring to FIG. 3, the basic principle of this embodiment is similar to that of
Embodiment 2 shown in FIG. 2. The difference lies in that: two the pull plates (1) are used,

25  which are mounted on left and right sides of the tongue base portion and/or the tongue
dorsum portion, and disposed into the muscular layer under the mucous membrane layer,
where each of the pull plates (1) is fixed by using four pull lines (2), and therefore, a total of

eight pull lines are used.
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FIG 17A is a schematic structural view of a push-pull type retractor
having an anti-cutting buffer device according to the present

I nvention; 10FIG 17B is a schematic structural view of the retractor
of FIG 17A after the position of the pull line fixing device is
noved; FIG 17Cis a three-di nensional view showi ng the bottom
structure of the retractor of FIG 17A; FIG 17D is an expl oded view
of the retracEmbodimdnlt & a tohiyue phHing detitEhawing atlhslemped ipadpdate ohithe\presemt
showing thg to op structure of the retractor of FIG 17A FIG 18A
is a schenHt'f@"%t ructural view of a cI utch-type retractor according

to the prese nvent i 18B js a schemat.ic, struct raI
vi ew of the P%?#P%Wo‘io gﬂ} FhGhe fhgglc IP\““%SI gstg’én%?@&“?%tlétsémh‘#l @t ﬂ%@f

is an expl paeddivieBiV) Qhodien FEET RACHOE dPferbildS lied 8fVthat: thElp@u phéit@(n)sa&pts a

t hr ee- di mensi onal vi ew showi ng the side structure of the retractor of
FI G 18A; U-shaped strugt, andghe p Ildanelﬁk)eéﬂmthfelm%ﬁmcuw éwagmlmlmgmtabée for

structure %ftraét eol%];l | 0 Mn &I anEiQI?e 181?&1% 8 h%ftor!: rﬁ‘po 108;\L and
rePrRg CREs SELHE e

18F is a view I'ng principle
FIG 18A wiernoridue ba@d uTh:ehpmlyﬁgof emrtaﬁglmrdoir@ndpaasseﬁd)kmcﬁnncnonFHeﬁveeh&Ea‘e

I's a view depicting the working principle of th retractor
18A when t??é‘g'éel Sf"éﬁ"’t pYEoR dnfl 4i0e Jpngus g%‘-‘ge‘ﬁb"‘l“eﬁ ective means for enrargmg the

palatopharyngeal portion to prevent OSAHS.
10 Main dimensions of the U-shaped pull plate (1) include:

a radian R of the curved surface being 10 mm to 120 mm, and preferably 20 mm to 50
min;
a width W of the curved surface being 10 mm to 50 mm, and preferably 15 mm to 30
min;
15 a height H of the curved surface being 10 mm to 50 mm, and preferably 20 mm to 35
mm;
a height H1 being 5 mm to 20 mm, and preferably 5 mm to 15 mm;
a clearance C of the curved surface being 6 mm to 15 mm, and preferably 5 mm to 10
mm;
20 a thickness T of the plate being 0.1 mm to 1 mm, and preferably 0.4 mm to 0.8 mm; and

a diameter ¢ of the through hole (101) being 0.1 mm to 4 mm, and preferably 0.5 mm to

3 mm.

The U-shaped pull plate (1) is generally made of a medical metal material, particularly,

medical grade pure titanium, medical grade titanium alloy, Ti-Zr-Ta alloy, Co-Cr-W alloy, a

25 Ti-based amorphous material, a Zr-based amorphous material, a Fe-based amorphous
materials, medical grade stainless steel (such as 316L), medical grade stainless steel with an

amorphous material coating, or the like,
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FIG 19A is a schematic structural view of a clutch-type retractor
havi ng an anti-cutting 5Sbuffer device according to the present

i nventi on; FIG 19B is a schematic structural view of the
retractor of FIG 19A in a disassenbled state; FIG 19C is an
expl oded view of the retractor of FIG 19A FIG 19D is a

t hr ee- di nensi onal view showi ng the side structure of the retractor of
FIG 1019A; Enbo@men?B: a sorguke ipullingdlavive hiavingla cohtig shibeipiesehhimvention
structure of the control switch of the retractor of FIG 19A, FI G
19F is a vi evRefepingt ionBIG.h& theriasicgpixcipl€ iof| tBis odmiddemérgtic afrhidar @f that of

FIG 19A e .he clutch-t etractor is_disassenbled; 15FIG 19G.
is a vi eWWB@SP%men awwﬁﬁﬁn% BF“? ﬁlé Spnge Hgs lflﬁ]éati’tg? P‘é‘gPBFe @3 hgs agoating
19A when t he7s| THCRaAMAG 078 S BIhe bibSonRa B! Bsh that offthdRubgBht indteflal. For

schematic structural view'of a Tatchet -ts/pe retractor according to
t he prebsenexamplemibien the material of thepall poE(1) & 3465 stamnless bleelsa pure titankim metal

view of the t. tor i dj I te. FlG 20C
is an expl (go élgé \Ii/.llﬂi g’vl\?%ol“flg{ufﬁdeﬂm?%% rglg@eogr&r%?e {J—ﬁg%? f%n%?ﬁgf%ggégbgﬁt%&aby P l%sma
t hr ee- di negsayingabr wiaghetoh sphigeringt rSiadcopurefitdnivdh n2@Ahas hightiGiodokApatibilisy
t hree- di nensi gnal .yj ew qof a si e-switch push-pull type retragcto
accor di ng P8R HHLOGT 10 %lan?ﬁﬁé‘??E%%,gmﬁF?@ Sepqigstiog of ﬁi”a’h‘@ fEsgr e human
Cross- sect pQRake Ha8¥eRfer FI G 21A; FIG 21Cis a transversal
cross-sectional view of FIG 21A;

10 Particularly, the coating (107) on the surface of the pull plate (1) may be manufactured
into a Ti-based amorphous coating by magnetron sputtering. The Ti-based amorphous

coating has excellent biocompatibility, and can form a firm bond with human tissues.

Embodiment 6: a tongue pulling device having an H-shaped pull plate of the

present invention

15 Referring to FIG. 6, the difference of this embodiment lies in that: the pull plate (1)
adopts an H-shaped structure, that is, the geometrical shape of the pull plate (1) is similar to
an H-shape. The pull plate (1) includes tiny through holes (101) facilitating growth of tissues,
and the through holes (101) have a diameter of smaller than 1 mm. The pull plate (1) further
includes pull line fixing mechanisms (102), and the pull line fixing mechanisms (102) are

20  through holes having a diameter of 2 mm to 3 mm.
Moreover, the pull plate (1) is made of a medical polymer material.

Since the medical polymer material has a lower specific gravity than that of a medical
metal material, the pull plate (1) made of the medical polymer material is lighter, and is more

suitable for being implanted into the tongue dorsum portion and/or the tongue base portion.

25 The medical polymer material is generally selected from a group consisting of: materials
such as polyamide (PA), polycarbonate (PC), polyurethane (PU), polythylene/polythene
(PE), polypropylene (PP) and medical grade polytetrafluoroethylene, and fiber reinforced

composite materials such as fiber reinforced PC, fiber reinforced PE, fiber reinforced PU,
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FIG 21D is a schematic structural view of the retractor of FIG 21C
after the control switch is pressed; FIG 21Eis a

t hr ee-di nensi onal view showing the control switch of FIG 21A;, FIG
21F is a three-dinmensional view show ng positioning tooth racks of
FIG 21A; 5FIG 21Gis an exploded view of the retractor of FIG 21A;
FIG 21H is an exploded view of a positioning slide block; FI G
211 a nounfibargeiufoeveddP mddibar reirdvcedPAct i ng t he wor ki ng princi pl e of
the retractor of FIG 21A; FIG 21K is a nounting view of the
retractor of EmGodiddekt 718 kngue paingetict haeiag divisingieapall priteof fie present
doubl e-butfon ratchet-type retractor according to the present

i nventi on; M¥PHEIOLOB {5 a schematic structural view of the retractor

of FIG 22A FIG 22C is a view dep| cting the worki ng principle
of the retracReferre oG, Zothe difdsengse tth@m’@ﬁlﬂ‘r’?&n&kﬁ% Bhthay dresp! plate (1)

15FI G 22D | I
177 P2 VRSO M AR g koo

| ongi t udi n¥tshepe sEhegudltnlanfl) ivdlades (bIIhy Iﬁh@.lglﬂlzm;s (F0 3. fad Bating gmwth of tissues,

transver sal S-S | G, 22

ol oden’ oindheRRaR bl Tl Mt BhmG St haneh oy, TR 35 {13 tther
ZﬁSV\A' t Ch;h includéd gull B2dF¥ikiag @{bcﬁai'@dnwjﬁ&){ Iaﬂc\.l'\/tl&f]ﬁl\mzllzlg folieg flethi@isHisq107) are
the ratche e restorlng Spr.l 1S a

t hr ee- di rre?t]i‘é ﬁélp haingp dpngsiproda 1@95%%@% B iy enphpgimepggthere are a total of

pr ot ecig veqshapioleRAcleSaRviRE AL il 88 ALLEmeSHEAGIN(168C0r ding to the
present | nvent | on,;

Three-line positioning method. In this embodiment, the three-line positioning method is
adopted, that is, three pull lines (2) are used to spatially position the pull plate (1). One of the
pull lines (2) is bound to the through hole that serves as the pull line fixing mechanism (102)
at the top of the V-shaped pull plate (1), and the other two pull lines (2) are respectively
15  bound to the two through holes that serve as the pull line fixing mechanisms (102) at the
bottom of the V-shaped pull plate (1); the other end of each of the three pull lines (2) is fixed
to the retractor (3), so as to spatially position the pull plate (1).

The pull plate (1) may be made of a high-strength medical polymer fiber braid. The
high-strength polymer fiber braid is, for example, polypropylene fiber braided fabric, which
20 not only has high strength, but also is light in weight, and therefore is suitable for
manufacturing the pull plate (1). In this embodiment, the pull plate (1) is made of the
polypropylene fiber braided fabric. The fiber braided fabric has many tiny holes, which may
function as the tiny through holes (101) for facilitating growth of tissues, and it only needs to

form through holes as the pull line fixing mechanisms (102).

25 Different structural designs of the pull line fixing mechanisms (102)

Referring to FIG. 7A to FIG. 7B, the pull line fixing mechanisms (102) may be designed

into different specific structures.

The most common structure of the pull line fixing mechanisms (102) is a through hole

40



25FI G 22J is a longitudinal cross-sectional view of FIG 221; FIG
22K is a transversal cross-sectional view of FIG 22A FIG 22L is
a nounting view of a button-type retractor that can be adjusted after
surgery in a tongue pulling device according to the present

i nventi on; FIG 22Mis a nmounting view of a button-type
retractor that can be adjusted after surgery 5in a tongue pulling

devi ce accsrndhig widch het gule fefiitattwaidingohe pull linkGbulAM 1a8ilidatesDbinding gnd

view of a huttgn-type refractor t_ can be adjusted after surgery. in
a tongue pﬁrﬂng(ﬁ& m:ilfi}ne@ %&@6}1’@&?}3&3&&»%& q}ﬁlelgtsﬁfz i BRT9IR e 'ug%wes
is a view dep} ciivig dsheWRIIKIRG f&{ﬂgnﬁbﬂiaﬁisnﬁ!ﬁ 08 @uins #AdVth&YVpulled back.
depicting the workin rinciple; 10FIG 23A is a schematic structural

vi ew of a Beleningtb il omb.the rudines W anvbaupeiadeandattedito tedaprughigplesd102).

the present invention, FIG 23B is a schematic structural view of the
retractdr of Fe¢lgring3dFIG7E, oadef insthads/foe fixihg pheailhignet (Akiswemgiarpgtch-slot or

principle e retractaor_of Fl 23A. FIG 23D 1s a yiew. depi.cting.
Phe wor ki ng s Et Sk Bime s Brefitbu e Bull B R e i
schemati ¢ fkédudtdyntdl]l bingy( 102 AR bY oRvetites, phd tliel‘@(ljademinQﬁ(IDBA)/\ﬁﬁ&ﬁsrﬁall groove
retractor of bolt adjustnent type is mounted to the anterior part

of the manﬁioaﬁbo @EBP@P‘%& (tleOPﬁ@ csﬁcés?@mr FORGaYFrGogHex ogagementmpghagism for
schemati ¢ pRURNBIMIRWRg hiGahigRgY@)Pul | i ng device of FIG 24A

FIG 24Cis a view depicting the working principle of adjusting the

t onguergpul | nﬂefglging%y 19743 _7@(, ofid &m&]?ﬁ%lg l?c\)/(a fﬁtgl?%%e @lﬂ? Gh {s iu!ﬁl% arivet faﬁérﬁhg

25A is a schemati c nounting view o utch-type tongue
pul I i ng dewkedaniogwhdiengntat holeds formsdon thiepul plate e pull ling(23is 268 diteroagh

vi ew depi cfin g wor ki n incipl e of adjystin he tongue pul lin
devi ce of %]eé\\%a]% %\;e, andl%he ﬂetglrplarl}el compressead anHSdefon%e&usmg aologkmg Bhers, s that
the pull line (2) can be directly riveted to the pull plate (1). The rivet fastening mechanism

(102C) is one of the pull line fixing mechanisms (102) for fixing the pull lines.

15 Referring to FIG. 7E, one of methods for fixing the pull line (2} is using a thread
fastening mechanism (102D), where the pull line (2) is fixed to the pull plate (1) by using the
thread fastening mechanism (102D).

The pull line fixing mechanisms (102) of many other different specific structures may

also be designed according to the technical solution provided by the present invention.
20 Embodiment 8: a pull plate having a composite structure of the present invention

Referring to FIG. 8A and FIG. 8B, in this embodiment, the pull plate (1) adopts a

composite structure having medical films (104) wrapped on a frame (103).

The pull plate (1) includes a frame (103) and medical films (104), and the medical films

(104) are wrapped on the frame (103). In this embodiment, the frame (103) may be made of

25  aplate. The material of the frame (103) includes, but is not limited to, medial metal materials
such as titanium and titanium alloy and medical grade stainless steel, amorphous materials,

and medical polymer materials (such as PC and PE); the frame (103) is formed by

mechanical processing or wire electro-discharge machining or laser cutting, and hollowing
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25FI G 26A is a schematic nmounting view of a double-retractor tongue

pul l'ing device according to the present invention; FIG 26Bis a
schematic structural view of a double-retractor tongue pulling device
according to the present invention; FIG 27A is a schematic

structural view of a conbined-type pull plate according to the
present invention; 5FIG 27B is a side view of FIG 27A; FIG 27Cis
a left vievntafpléte Gito 2 €keletbh-Gke dvildtirs. a right view of FIG 27A;, FIG
27E is an E-E cross-sectional view of FIG 27A; FIG 27El is an

enl arged vi ewred mpdicdl MnO{108) &ze nZallEof a hdtdrialGeledvdd fidin @@rdupkonsisting of, but
Cross-secti o&al .view of FIG 27A, _FIG 27F1 is an enlarged vi ew of
part N of RNAmIeE to:Ry @olyprapyiene Afiker bugided hebuisi Snealyeeabiaallone film, a

structural ;\i,&WHehe flnFandifsr nEAﬁ(g’iaéschaEaﬁlfé o?béigg £518H1ERS) 4P glman body for a

schematic structural view of t ack side of" FI'G 27G F 271 1's
an explddelngitem. of FIG 27H, 15FIG 27J is a schematic structural

vi ew depicting that the left-side pull plate and right-side pull

pl at e of FI G Tig/farnard medspleiinsvidDy) mowrbmetd an thawemef(168)s (thgimalical films

f orceps; Fl G 27K i henmat i ructurgl view of conbinin he
ot e oPe e (O Say Y rinhef ot B B Lo b e ihon ol P g SridemisabedipSive
surgi cal fpaens AterHemedioal films (104) are Wdpped b theTrate\(] €YY, BeRigh hbRY(101)

t he morking principle of a tongue pulling device using the
o

20conbi nedfor Jisalitating agrah of wagey sk and rolldingrlbdrsmmeshapiss (H32) are formed
FIG 28A I ﬁleﬁoﬁ,cﬁﬁg%§f lobta ﬁé‘ﬁ{e%tﬂﬂ E)l\ﬁ ﬁt]:l\lllg% lz}'c%tﬂ‘ﬁ)laﬁ% &R{EPJrQ%g’[ﬁey}B%sent

€
pull plate according to the present I nve
mvention.

The medical films (104) may also be directly attached to the frame (103). A special
wrapping manner is to bond the medical films (104) together at the hollow part of the frame

(103) by thermal bonding, sewing, or chemical adhesive bonding, where the bonded part is

15  referred to as a bonded edge (106). A gap (105) is formed between the two layers of film.
The frame (103) is capable of moving freely in thé gap (105). Such a composite structure has

good adaptability to movement, and can meet the requirements of different movements of the

tongue.

Embodiment 9: a pull plate having a wire-braided composite structure of the

20  present invention

Referring to FIG. 9A to FIG. 9C, this embodiment shows a pull plate (1) having an
improved composite structure. The frame (103) adopts a braided mesh of elastic wires
(103C), the medical films (104) are wrapped on the frame (103) which is a mesh formed by
braided elastic wires, and the elastic wires (103C) are capable of moving in the gap (105)

25  between the medical films (104).

The elastic wire is selected from a group consisting of, but not limited to: medical grade
elastic stainless steel, medical grade titanium-nickel shape memory alloy (Nitinol alloy)

wires, Ti-Zr-Ta elastic alloy wires, metallic glass wires and the like, which may also be
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FIG 28Bis a side viewof FIG 28A; FIG 28Cis a left viewof FIG
28A;, 25FIG 28D is aright viewof FIG 28A;, FIG 28Eis a GG
cross-sectional view of FIG 28A; FIG 28El is an enl arged vi ew of
part Nof FIG 28E, FIG 28F is an H H cross-sectional view of FIG
28A; FIG 28Gis a three-dinensional schematic structural view of

FIG 28A;, 5FIG 28H is a three-dinensional schematic structural view
of the backephicebwoh chktia pa¥fsr materid] &ire2 8dchi &8 hiphbcdl e tnylonstirdsct ur al

vi ew of the conbi ned-type pull plate of FIG 28G nounted with pull
lines; FIG 2Bde hraidiig matpkosiabc Maaly vifes i dBaradB@iized in that an pger radBE Wisesds

vi ew depicting the r ki ng i nci pl e of _a_ tongue puI | i ng devi ce using
the 10U sh%fb’é‘ﬂ"té&?tﬂmﬁ@@% WSITEESP%H & Usthepsdiodg (188)t he present

i nventi on; FIG 29A is a schematic structural view of a pull |ine

formed by braPhag clistie Vs mesftloamediy waidiecrugtge Uosheped rmdé 618} has good
i nventign; (%aptag 18 t3B0vdnen® 22§ QE{TBI E‘%ﬁ y Eér%ri#an \c’}’lh% gelf[a(c)fﬁ ?Eﬂle) BSkFofital

pull line of a conti nuous corrugate type ac
present i ndigevtibny thal BRh@e i8R Y directivn Iamdrﬁtdmectmrau shcuvraih G A, dfor axample,

S0 The. preBiat raifidtaahetort ARpem S 3t S0 s dostr  BF ROV
of a conpobd ingvdbdck kd pitdih 1@380Nnt i nuous spiral tube type according

to the present invention; FIG 31B is a schematic structural
view of a conpasisisaiaed lvidini@h of usdd di ﬁﬁqmermmyswmhﬁ@bn%gwbﬁtﬁemml
according to the present invention; FI G Is a schematic

struct U} al filimse(l08r At sha bollavh parsof she frame |(Lﬂ%1) n@f3 anedisah §lmy p04) are bonded
according fo%ethgietopfoﬁﬁeanﬁo laBy @H'éé Q86) by thermal bonding, sewing, or chemical adhesive

bonding. The frame (103) formed by the elastic wires is freely placed in the gap (105)
formed between the bonded edge (106) and the two layers of medical film (104). Through
holes (101) for facilitating growth of tongue tissues and puli line fixing mechanisms (102)
15  are formed at proper positions on the medical films (104), thereby obtaining the pull plate (1)

having a wire-braided composite structure of the present invention.

Since human tissues can be attached to and grow on the medical films (104), or penetrate
and grow along the through holes (101), but cannot penetrate into the gap (105) between the
films, it is ensured that the frame (103) formed by the elastic wires (103C) can move freely in

20  the gap (105) between the films. Therefore, such a pull plate (1) having a wire-braided
composite structure has excellent adaptability to movement, and can meet the requirements
of different movements of muscle groups in the tongue, thereby improving the comfort when

the tongue dorsum portion and/or the tongue base portion is retracted.
Embodiment 10: a composite pull line of the present invention

25 Referring to FIG. 10A to FIG. 10C, the pull line (2) is generally made of a
non-absorbable medical thread. The most commonly used is a non-absorbable surgical
suture, including, but not limited to, metal lines, natural fiber lines, synthetic fiber lines (such

as polyester lines, polyamide lines, and polypropylene lines) and the like.
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The meani ngs of the serial nunbers in the above drawi ngs are as

fol | ows: 1. pull plate, 2. pull line, 3. retractor, 4. tongue,
5. mandi ble, 6. soft palate, 7. lower lip, 8. 25skin, 9. screwdriver
10. Screw, 11. human tissues, 12. hyoid hone, 13. special surgical
forceps, 41. tongue base, 42. tongue dorsum 51. front portion of
mandi bl e, 52. bottom portion of mandible 101. through hole for
facilitating Bulblihbhafing a bompesite ssiswase 102. pull |ine fixing
mechani sm 103. frame of pull plate, 104. nedical film 105. gap

bet ween the f$inosthe iddgue udlinedevierdf therprésendedeneidg ean teGidjusedaticngrdeoy, in

i mprovi ng bhioconpatibility, S5 node 102A. Il
bunp, 102BMCEAEE eeletBTSv ecaw%swv%@mamﬁp @%Sffaﬁt??n?ndiégg[‘f time, the
t hread fas;oﬁ @Bas fltives a 523 fpuﬂlﬁl%l For@Nor0fs cfoﬁ%!@eweiﬁ Q Bosened state,
novenent , position of frame after novenent 3C elastic wre

10109A.5 | efhf:wév dasyg ps arcevemeod, thej ighgues ﬂlerelgpmepklpg,asveallomancgaf;her
Poner: on EbUBISS R ol e R0 R O RV o e A8 e
plate, 109&3tm&mb&mﬁnﬁhﬁmmnmemﬁsmmngepmang§0xekﬁ@EﬂmnguyakgpbﬁEEZSu1m1

t b 109E3. |l ock nut for concave nt,. 109E4.
ek o outSIVE Sttt Sy & 261G DGR DPLP NP R PP ORoY ey
gap bet Weeﬁke{/éﬁti&]?@m{@ Ullnl thid kxa@etha?m tihe 2{)'116615 refdtie n@%ﬁleﬂh@t}ﬁ,mﬁ %@&es

maxi mum | ength of the gap bet ween side pull plate and t
ri ght-5 deO’fgm fongea{le rz@m thercaitingieffact C@@zd bytheeglativeramamentaidhe nuéhl@p (2

202B. outef, @yo%{ussgegg)g tl‘i%q&g%ue the resen:i’g‘gv]g:?t?o%'}} ?t?éula Wp&%ﬁdes%ga%ll 1 h{lvmg

line fixing device cut b evl ce etrac
casi ng, 30bcomgsitosuurgurspri ng, 306. protective sheath 301A.
positioning convex step of control sw tch, 301B. positioning concave
groove of confuchla puil tiab (2)3Bdvhg bicghipem'tengnﬁwiré tit]udd®d 2 [raw dins R0 N0and a

switch, 301E, s F. j.ust ndl e 1G sprin .

posi ti oni nBOfEEYe G0 1t g dipe Te oline = e e G of a high-strength
wedge- shapgadishlinier ol i ge%éu})naqe of Bor- RO FRBIeREr oM §ifthte. ?HE Rkctive
(301E 1) on the tlghtenln 25swi tch, wedge-shaped slide bl ock OlAng

on the ti gHteahi(FP) & hallew homemadsrafadlexibiermedical mateniel. {Thgmrasedtivg sheath 2
switch, 30%RRevd il e ard? 1B3 (2(}15’,%3 B PHKw line (201) is capable of moving axially in

the protective sheath (202), as shown in FIG. 10A.

The protective sheath (202) is an elastic medical hose, for example, a medical silica gel

20  tube, a medical polyurethane tube, an elastic fiber tube braided by synthetic fibers such as a
polypropylene fiber braided tube, or the like. Among others, a composite tube having a
multi-layer structure has a good effect, for example, a composite tube having an inner layer
(202A) being a polyurethane thin wall tube and an outer layer (202B) being an elastic fiber

tube braided by synthetic fibers. The outer layer (202) being an elastic fiber tube braided by

25  synthetic fibers has many tiny holes which facilitate growth and penetration of human tissues
so as to enhance the bonding strength. The inner layer (202A) being a polyurethane thin wall

tube is smooth and has a small friction resistance, and particularly, is ultra-smooth in the
presence of water, facilitating movement of the draw line {201) in the inner layer (202A), as

shown in FIG. 10B.
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302A. thread hole, 302B. positioning slot, 302C binding plate, 302D
spring positioning post, 302E. positioning convex step, 302F.
positioning convex step connected to 301, 302G positioning convex
step connected to 301, 302H. spring, 3021. pull line fixing bolt,
302J. internal thread, 302L. bobbin, 302M positioning slide bl ock,
302ML. positioning slide-block cover 5304A. thread hole, 304B. seal
ring, 304C. sthedraidine, (2804bgemirdllyomadped! phangabs8d4dlle mpisiat thoerdnThe most
convex ste 304F. sitionin ncave, gr.oov.e 04G. . top cover, 304H.
bot t om cov eGPy keRESa RGPt i F5S Satuiiae, Suspat R g et s
film 304Lnatoml fibbodes, 39ddbtics e Hhdsf @6eh @f pbhestesihddd poBAAMe Shéde and
hol e, 304P. positionjng slot opening, 304Bl. top cover seal ring,
fixing pl aP¥Yprapulpas lings) anddhs Bke. cover seal ring, 304L1. casing side

pl ate, 304Al1. 10 through hol e (304Al) on the nut 305A. fixed head
of restdring Sifdipgctengiis digyding(YH) ks Smar toflo} mirh and prefseablie@ds ofn to 0.6
restoring gp{ing C. clearance, H height, H . height, R radian,

T. thickness, W wi dth, 95. dianmeter of through hol e 15DETAI LED

he prosent i Tyenrranm o ERRLOFGlois Gob) W TRty i R SReTay

t he basi c s#dmuntaiit. @ neh. a t ongue pulling device of the present
i nvention. The tongue pulling device of the present invention

i ncl udes a pu$ihcethatpmll(line, (2 apaptd thei dognpodile stRRuRN Of thel @hw Ak QR01)Ihnd the
The pu pl at e [ bl e of being inplanted under

t he rmL(Luspr '%%@Lfﬁé?@ﬁll I§1t‘t O%I&péll?a‘?’i’flﬂj’gggﬁg% Bulh §pg {20 in byragrptissugsds ensured,

tongue dor M RBHthHEnPhnPgBUIBHY tRAMY tisARd oh e ﬂﬁlet(bj%g&ﬂ' 1e95thereby
(101) allowing growh and penetration of human tissues and pull 11 ne

fixi ng mechravending tienod) line R birpw| duttinigribe (P4 Essuest duripa deciprdetiof mavement.

material c - Of i i t into.the hu body for, a.l
term The ?igt é@t“%r(z? r&?ﬁcr{‘ﬁg%gls}l ng%‘l c%H%SP 5 Q%%%ER‘"“%&IS’ Sl&eéiﬂh@pg)’ 8pd
adj usti ng the tienvslinen(201) i dupalde bf mbiing ir( (B¢ protecfiud $hehth20%) lﬁt@l o9/ frictiondforce;
mechanjsm (302), and a casing (304). Th ull  line (2) has one en
conn eci[ ed tﬁ’S 9‘1‘%’56’ Bﬁﬂlfs b ﬂg‘? ]@"”?ail)b Ogﬁ a° et%@*ﬁ%%)ﬁtlé?e‘%ta‘éﬁﬂ e E"E%%Io‘t‘@gtallf@g the
retractor &agr whiDof MeSprereb@di §REh, 2bMe tddy Iakiﬁ{aﬁliﬁ%lgodébdmgﬁﬂ}eﬁgth, as
into the nuscul ar | ayer under the micous nenbrane 1Tayer of the
t ongue dor$QHPEBFIG.0RC- The retractor (3) is fixed to the mandible (5)
by using a screw (10). In this enbodinment, the pull line fixing
mechani sns  ( 1o@bogiment hl:quxgirdctdrad afhelt adjustineyt typd of theiprgsenhinvention
line (2).

Referring to FIG. 11A to FIG. 11E, this embodiment shows a specific implementation of

20  the thread-type retractor.

The retractor (3) at least includes a control switch (301) capable of adjusting a tension of

the pull line (2), a pull line fixing mechanism (302), and a casing (304). The control switch

(301) of the retractor (3) adopts a thread-bolt structure, and when the bolt-type control switch

(301) is rotated, the pull line fixing mechanism (302) moves horizontally along the axial

25  direction of the bolt. When the rotation is clockwise, the pull line fixing mechanism (302)
moves leftward, that is, moves toward the top, so that the pull line (2) is tightened; when the
rotation is anticlockwise, the pull line fixing mechanism (302) moves rightward, that is,

moves toward the bottom, so that the pull line (2) is loosened, as shown in FIG. 11A and FIG.
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5In this enbodinment, the pull plate (1) is retracted by using a
four-line four-corner spatial positioning nethod, that is, by using
four pull lines (2), where one end of each of the four pull lines is
fixed to a corresponding one of the pull line fixing mechani sns (102)
at four corners of the pull plate (1), and the other end of each of
the four pull lines is passed through the protective sheath (306) and
fixed to thB.rEhemoviog d{sBince shHthapull binafiRingwneechhrise (M2)sEhanldy 5 mm to 20

10fi xi ng. ince the pull.plate (1), has a tial rved surfac

mat ohi ng wieh THESSrPingH oibe Rfgbetuaterbull toniund Dot wi ooy 2
dor sum por finOid,6 ke tongue body is retracted in a surface contact
manner, so that the pressure generated by retracting the tongue base

portion and/ OThd hfraten ) rARE SBoBRdnt Aelides Heeatnt¥l EERLCEE1), tRep@PYine
preventing the puII@BIate 1) 15 fromcutting the tongue nuscles

under |dngiixiag devre @PAmend the rpiiaetascasingd3 Q) e Shepantigbsyatchi(@d ) pyd thigpull line
t ensi . . ,
exanpl o, UIHDE el (R fidlpyBEY, B PERK: YaskBR 04 follh EBckeq L Bpiper

t ensi on onPdsitenng ¢onphat gogvky (30280 ntthe pall nalikmp dehiaa abd fogitiaiing2convex

the area of th |l plate (1) only needs to be | arger than m .
that 1 o criearRE e Fdielod et uticr Creti-Sorse’ Hibeban i g iy el line
20Af ter t hgxihaewite BOR) isn@psby bR Ghg it g IEELSRRoniNIVRAY&0RdsI304E), but is
i npl anted through surgery, the patient can adjust the pulling degree
of the“lon@ﬁﬂmb%HﬁWWQmubvice of the present invention to the tongue
base portion and/or the tongue dorsum portion under the instruction

of the doct orTheseoniiel svtch ¢ 1e s brdidtivarrs end Gepull dige Shivadevipe (02 is22t

to FIG 22 tJ i : e X . r.ol i t.ch
(300) 1 s el et konddl, aRGTSEHOER, AL Bk HROREIE (BY R an
mandi bl e t aljhstaddethrdatidop wirhcthire NB&ef Be,costmolawittlo(G0NYTis easted tdigg 4 @ngtdiiver,

of the pul ines,. (2) betwe he pull plate d the.r ctor .
(3), sot e bOREE ﬁ!}% F‘%ﬂ@fﬂ@@@ 1>éﬁ&ﬁra§eda§r§ﬁh? Pélﬁl)maffw H5ie S G Rfricted
t onguel Pasigy; e rdokiBiBniAl @bfFext s {(PNEY And QhsisirRMAE! hiRRa®bnBRove horizontally
conpletely in a | oosened state, and at this tine, the novenent of the

tongue i s dPrbiie bakacOfhsnrths nald lingdd ishixedordghe prB lingfaing deficenPRh ghe
freely durj 2 j : j ivities, thereb
ensur?ng fgg%nﬁg?gﬁgﬁgn%$&?hégﬁgﬁgﬁiﬁgugﬁggjg%g%f¥%%%%%malIomﬁné and
ot her activi t4 , i 0 i S .pr.essed
from the posi Mian BHFaP IR ER GO R R0 ke B SoRBpRE TR
ll:) hte pul | t Ihgrnesselsl((mzl,B)famdaﬁ ixtta‘nalehiﬁ@cb(mhs. ﬂ“thmm&mgdmbleb t&é)z'a?hﬂte I;l_héd’fﬁﬁty(r%)the
et wee e .pu ate and. t.he retractor , and a i.S ne,
the pufd IPH ineA7Y s o g P s o ffﬁﬁaownﬁ%g %O&Cﬁff&r%'ﬁ@w’/l_%ig@ used
portion anf erndidlea ECHIGHECHVES MiPap&hdrt Wth th@gosﬁm%gecoaaé@st&%g%m on the

and/ or the tongue dorsumportion is in an effective retracted state,
and the t oifaRIOIRESEE NI S| to Arca e Toleryt Ihevengmg obthg ol line faingiderice 6302). The

pul | ed for: ; -l . 1O
bpen. t hor g 502 TR R oRick oS RO RUIPL ORI P L0 s
set for ththat agul lpel fixiing dedéw GO2ptart meve hesantally nwient tho bolt Do tlseveindol

dai |l y adj ust. the control switch (301) may be adjusted so that
the p 13 g£?%9”é%ﬁ¥¥%g a proper pulling force to the tongue base

portion and/ t he t ongue rsu ortion, so as to nove the tongue
base porti onQéT‘?deé‘F"“_Erﬁ s%%@ay %B%%Gh?k%ﬁoﬂé5=ﬁ&w% (§ptFescrew holes
ensuring cauioy, tthéjﬂééitﬁlgliﬂ?é’cﬁﬁ@ﬂtgtﬁﬁg (300€) LANEYRain %B%@éﬂs.amﬂe t8ad holes

palatopharyngeal portion open, ereby preventing ( _
Enbodi nent(394Akare ssrgder thapyli ep @eteingss thepwihgThe sealaing(3Q4Bans padd ofpegical

of the pr eﬁgﬁ%h%\ﬁe?,tégﬁ Yot o?l_yl_fllows @?%ﬁgﬁ?gg@gg gg%scéhm%%%hﬂg%lgé Bas a sealing

enbodi nent® ate ado ar s
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20curved plate structure. Main dinmensions of the rectangul ar pull
plate (1) include: a radian R of the curved surface being 10 mmto
120 mm and preferably 20 mmto 50 mm a width Wof the curved
surface being 10 mmto 50 mm and preferably 15 mmto 30 25 nm a

hei ght H of the curved surface being 10 nmto 50 mm and preferably
20 mMmto 35 mm a thickness T of the plate being 0.1 mmto 1 nm and
pr ef er abl yﬁmonﬂormm hloplﬂlmamﬁssmscfrom geoovdng et penedtingf intontbe triairobgly (R0418.

101) b 0. f 0 2 :
Typi al - di (ensTeRaeld Ghch e REy B arfaan Yool Bhlune Hdhisss: e
20 mMx30 Spasitiondfy dﬂSﬁX@ﬁstéﬁ‘s’](B (BE) afickibe postiordh: ISR iPOveSBOIBX4VtheRull Ale
nmx 40 m"nandthellke The pull plate (1) is nade of a nateri al

sel ected fHoRE eﬁ%f?&“@ocﬁ’élf’%‘ier‘i‘?@"%*f CNZRRRMERL SO [3f £ PIEYEN &tanygppveglent of the
metal nat egiip u§e ﬁﬂﬂﬁg'd%%'ce %170 (AL NS Gﬁ?zﬁ&"bbcﬂ} 8o4ERl &l f&QH&ﬂl%&r}é%nﬁi pxing the
material s,” netal andrphous materials (al'so referred to as tallic

gl ass) f or canne] sveikch(3@]) and dervesds@wsppcdt forbetiting et mdialtnerfgmmdeeicbé?:(@) At

Speci fic terials are. eral ct e r |st|n

nedi cal g?%aesa%lﬁrnénef 2% n| u Iﬁ g? gto b n%ﬂ‘lugl u‘l%F"‘bﬁ opp BAY ﬁ%and
al | oy, Co-faneltdtilgl Yo tHei daini body nB04e) tl’ﬁdféb@eeﬂéﬁﬂﬁg’ theaddj@ymdrifhdhioh of the
alloy), Ti-based am)ré)hous mat eri als, Zr-based anorphous nmaterials,

Fe- based a?ﬂﬁ‘ttrﬁh%ﬂé"hrfﬁ Brials, medical grade stainless steel 15 (such
as 316L), various nedical grade titaniumand titaniumalloy with an
aror phfis  mat B dnceEatli iy chadon@dshosn iy thizembedimantdsislishlectn apavsnigptly
anor phous Hﬁtt}ﬁer Lﬂ‘ﬂlﬂéo i0¢ H dot& odd

nmedi cal grade rlredlg aSI e0 PE, éré%?}:e and#‘%%%rg& glg%%algll ca edDIroﬂglodSmall
PP, medi ca¢0ngroadm3,poﬂy$®nwaﬁtrubrrlwiam§ﬂdeme tlmldmmnfb@dy medi cal poI ynmer

materials and 20 fiber reinforced conposite materials. Enbodi nment
3: a tongue pEmnbbdimee 2 ceraisichny dfwhopiadjugpabetypohatihg a pedisgrdop cover of
i nvention

the present invention

15 Referring to FIG. 12A to FIG. 12B, this embodiment is a thread-type retractor, which is
an improvement to Embodiment 11. The difference lies in that: a top cover (304G) and a top
cover seal ring (304B1) are added to the retractor casing (304). The purpose of adding the
top cover (304G) and the top cover seal ring (304B1) is to enhance the sealing performance
of the top of the retractor casing (304), so that good dynamic sealing performance can be

20  maintained when the bolt of the control switch (301) is rotated, thereby blocking human

tissues, tissue fluid or bacteria from entering the retractor casing (304).

Embodiment 13: a retractor of a bolt adjustment type having an anti-cutting

buffer device of the present invention

Referring to FIG. 13A to FIG. 13E, this embodiment is an improvement to Embodiment
25 11, The difference lies in that: an anti-cutting buffer device (303) is added to the retractor

@3).

The anti-cutting buffer device (303) in this embodiment is four coil springs, where top

ends of the four coil springs are connected to a binding plate (302C), and bottom ends of the
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Referring to FIG 3, the basic principle of this enbodinent is

simlar to that of Enmbodinent 2 shown in FIG 2. The difference lies
inthat: two the pull plates (1) are used, 25 which are nounted on

|l eft and right sides of the tongue base portion and/or the tongue
dorsum portion, and disposed into the nuscul ar | ayer under the mucous
menbr ane | ayer, where each of the pull plates (1) is fixed by using
four pul |l faunesil(spiingsaard mdvetadf @y spring pasitwningfposisgRO2PubT thei pudislirger Bxing

used. EFP hrent 4: a tongue pulling device having a U shaped
pul | plat edo e&gbﬁgresent i nvention Referring to FIG 4, the

basi i nci f this. . ' is siml t.hat of Embodinent . 2
Shown T FI G T8 S ) if B8 etk 2y ot Sihen Hmafl i (4 s
adopts a Salk:sbapedesisn tHewoi spang of e MuldurtRlgdiueef ddviRf(3t3)@lchmharete

structure is particularly sujtable for retracting the tongue dorsum
por ti or® an®Priigd aje FREPreSirdde climata the CXSAUVRICERIOS SrrpOmeshat Baaull piste (1)

t ongue basgommﬁing%ggoqgﬁsg,ges eheliB\gide dorsum portion and the
junction between tthe tongue dorsumportion and the tongue base is an

ffecti . i i Qn.. ,
Gsane. | Tovey oy PRk B Cct A 51 P AT HAABSL AR Blluh e HRRL.
radi an R of308hs genervlddses tor {Gcetdo000, A preferdbdy 3@Dg ro] 008N whieif edyalsd yet
20 min to 50 a.width Wof th f .ng 10. M tq 50
and br et or APtk Vet finsicting Bhgs Sedfrn anisiving Gehoricears
bei ng 1P metiveerbife piMl plard Rhafkierefhi ba& pEMido T30 s@ifs pidndift Ghbaciihder the

being 5 Mmmto 20 mm_ and preferably 5 nmto 15 mm a clearance C of

t he curvedmatiFfuat engan.ihe gramimury prossurergensiiehb e herpabinjate (hiris dever ghan the

Mn; 20a t BlckRedfen el sobiGssPistdf RER ; tQqubr 3

pr ef er abl yﬂ8.4 m to 0.8 . 5?\% o éélogrrgte rg(i o tr?e t arllgﬁjtghﬁn 7000

hol e (101)g/bm?.ng 0.1 Mmto 4 mm and preferably O 5 nmto 3 mm

The U-shaped pull plate (1) is generally nade of a nedical netal

material, parThecalastid jorcarefiitteabprgpasieicpue of tthd anti-varingedtfeadedetad3) is

titani B algén%%llygn_aﬂr_tﬁgn ?MOOQf ‘or %%_p%§SM¥eaéel11g1¥fed %n the pull plate (1) by the elastic
force of the spring structure of the anti-cutting buffer device (303) is smaller than 7000 g/cm?,
and is preferably 500 g/cm® to 1500 g/em®. At this time, not only effective pulling to the
tongue base (41) and/or the tongue dorsum (42) is maintained, but also injuries caused by

cutting the tongue muscles are avoided.
20 Embodiment 14: a retractor of a nut adjustment type of the present invention

Referring to FIG. 14A to FIG. 14E, this embodiment shows a thread-type retractor (3),
where the control switch (301) of the thread-type retractor (3) adopts a nut adjustment

manner.

The retractor (3) at least includes a control switch (301) capable of adjusting a tension of

25  the pull line (2), a pull line fixing mechanism (302), and a casing (304). The control switch
(301) of the retractor (3) adopts a nut adjustment manner, and when the nut-type control
switch (301) is rotated, the pull line fixing mechanism (302) moves horizontally along the

axial direction of the num. When the rotation is clockwise, the pull line fixing mechanism
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25 Ti -based anorphous material, a Zr-based anorphous nmaterial, a

Fe- based anorphous materials, nmedical grade stainless steel (such as
316L), nedical grade stainless steel with an anorphous nateri al
coating, or the like. Enbodinent 5: a tongue pulling device having a
coating of the present invention Referring to FIG 5, the basic
principle of this embodinent is simlar to that of Enbodi ment 2 shown
in FIG 2. PAemgives sftencle tat és niaves anard thegopuiol thg the pull lipe h%)ss &ightened;
coating (1 h 7. he bloc atl

that of t hg’%h hEt R giFﬁ”é ‘)S‘fzgﬁe B‘m ﬁi% Eédzbré‘{ ¥ %{Eht&’?rd

the pul |l piatsg, m&?esltSWﬁﬂlﬁlhe Isdt@h) ke gt sﬁa@e]l ,llnél(Z)lildfboidnE@l’zlls SIBwWIBInHIG. 14A
coating may be manufa tured on the surface of _a st ai nI ess ste

el
substrate By Padal- ¢ é‘%ﬂ"l‘ﬂf rtanpggridhs ! ]érffui@"El%% {nﬁ@hangph b‘érgénelauy 3
titani um nghal, HRsnhi Q'Hg'butléf Qﬁﬁfg&@toflﬂiel I'c:hbfctfnlﬂ'?')'l id %@Eraﬂﬁr Bhflo 10 mm, ﬁnd

stainless steel, the gromh and penetration o rous tissues of t
human bodyplafeeahma@masﬁmm 10Particularly, the coating (107) on the

surface of the pull plate (1) may be manufactured into a Ti-based
anor phous coaThmgethytonﬁijrrétthi@rﬁnmairnmt iimduded hige dantlohseidcla(@od pbeipull line

coatlngha eIIe 0 tibilit d.can form.a.fi bond wi.t.h
human ti ss ewcﬁéﬁ@%)b [Ff&ﬁgp actor ?%Hé&é&ﬁu?ﬁ? ﬁ%i‘f&&%ﬁ“@& @éﬂﬁ'aﬂ‘gﬂjﬁﬁ\,\mme
H shaped pﬂkllngmeaf&:e (302) ahempti@s® it theméﬁﬁtttmo@sihél%s@@nb Femt @ cidséd cbntainer.
t he dlfference of this enbodinent lies in that: the pull plate (1)

adopt sl%n Pesiteningcanver stans 304 an the pulliinegfiyng devica and papitionng checave
pul | pl at egldyesl (§o@?m@re&9¢t abing ARRE: coﬁhﬁe%hbexmngsg%n&m 511&'@1%&59&%%

tiny through hol'es (101) facilitating gromh of tissles

t hr ough hofisigg d¢0¢9 (303e Capabiﬁacrfe‘n@nng)ailosgrdllelpemtmmaglccjncm'n Frhevas (304F), but
plate (1) ft,llncta a«aorleiofqoka des pull line fixing nmechanisns (102), and the
pull line Fi'X g nec il &s (102) are 20 through hol es havi ng a

medi cal pol y@ae el pifcn U & R o e Fingare? G i

a | owers spesinkited @ty kéntrol baitcH (381) @fough mdh@aah camtealenga‘?gbﬂfeh@dtruc@r@ that
pull plate (1) made of the nmedical polymer material is Ilghter

i s more suist BRNEONRE CHNEHR gephiA0ght @athemlﬁl kingelixing gedce) 302 F'r‘ilcbérppiﬂt}ﬁnmg
and/ or t he,d Qg BAS B0R8Y bh Qe C&W%m'f@f) B3 ¥ BRhcRLBhY 'giégﬁgemem

general ly sel ected froma’group consistin materi al s suc
pol yan de gtRajure.pBlhge thelmuhgipe coRE)] ,swpdi @@ﬂ)ﬂs metated @Ff a screwdriver, the control

Dol vt of raf TURTG0 NP b onl ot REsBF AREoR S biteb ioe TR R ons and
such az fi thepullging ffmtngatéviea@ §2) befesttieica byrthe posRionidy dvataveairedves C34F) on
P, the casing (304) and cannot rotate, but can only move correspondingly along the horizontal
direction under the pulling of the control switch (301). When the pull line (2) is fixed to the
pull line fixing device (302), the objective of tightening or loosening the pull line (2) can be

achieved.

25 The pull line fixing device (302) includes thread holes (302A), the positioning convex
steps (302E), and the positioning convex steps (302F). The thread holes (302A) are used for
the pull line (2) to pass through so as to tie and fix the pull line (2). The positioning convex
steps (302E) are used for forming a concave-convex engagement with the positioning

concave grooves (304F) on the retractor casing, so as to prevent rotary movement of the pull
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fiber reinforced PP and fiber reinforced PA. Enbodi mrent 7: a
tongue pul ling device having a V-shaped pull plate of the present
invention Referring to FIG 7, the difference of this enbodinent lies
inthat: the pull plate (1) 5 adopts a V-shaped structure, that is,
the geonetrical shape of the pull plate (1) is simlar to a V-shape.
The pull plate (1) includes tiny through holes (101) facilitating
growt h of 1111%5&93 devieri(30Rk Therposigihnine cenveg 3Gpy (3NANare isdisedrar beingfengaged

smal ler t h t h e

T e, o a5l o) BEADhu ASAHERY L oot 0 e
are thr ougﬂxing |de'&c$168‘@l2)1@nan@hedniﬁfzmtalt3f wRennthe hat- tSpdT&ﬁntrerviifthii”Ol) is rotated.
enbodi nent, there are a total of 10three through holes serving as the

pul I line i XThgretrRaibedabing®3 (4} @k)udes threadhoRe (304A9, PREI fingd304B), 5BERN Beles
In th|s enbodi ment, the three-line positioning nmethod is adopted

that is5 tROAE)Ihe Positioning qopsavges0qyeefFOHE), §|5%Ft FQHEr {eahEag {?106311 ﬁéomawer
plate (1). (398), c%lbetljaﬁl crb%ﬂ (3bmfa°nd(a2ﬁ1alh%oame? %ﬁ@ﬁléaﬁme&ghs %3§1ethsed

t hat serves as’the pu I'ihe f1xing mechani sm at the top
V- shaped piorthapuéittae ((ZJ)to pagadhroweh. Jihleeeal ring (?MBI) i marbsaf (@ylicalrgrade silica gel,

respectivel t hr ou S, t.ha serv

line fixi n"él}/drrneog ﬁgﬁl aﬂgwts %f(ﬂ'?l ntw?%)htO pSSSg[F'O Oh % ‘?11%0 m(fa%ﬁ?qonﬁ?g{ogk
(1); the ohdgdn mdesOﬂ‘rmﬁEgedswmﬁ ahcﬂlgeﬁelmaﬁ@ [htid the|mﬂiﬁ$aod{132i£3ol45) f Thestréw holes
the retrac as_to spati al 03|t|ontheeﬁ§ull pl ate

The pui(l) {3&9@5 erf)usprxgﬁolb@u% 18‘Fa°<§°rl{l38FP the, dl'[&l’]apo%pglﬁgl)concave

fiber bral JR]IMIY NS [He§RGiBniRO LY TRE stebd Re
pol ypr opyl %ﬁg flqberPgb?al S?g flablrfgc vvhlsgh ggzg%@t I%lﬁl lhﬁggfxﬁ%@meqoma

strength, tancag- ngWSengla@mem,mo\n@tcgmvenamuaw tmvelfnmt@f the pslllllimalﬁk'mgfd@vice

f
Pt L AL o P STRATLIEN ol (B8] Ak

br ai ded fabcvsntmnlnmlmémml) n;ayfbelekb@ncahbr phly gy, trsnehichn casedpbadihg tmysl may
t hrough_ho) es ( r facilitatin f ti ssues, and it 0
needs f% f ?Wﬁ?lﬁgd%iﬁ hi l&at%@et%m?faﬁg 3%%2 e tp ﬁg‘%%&ﬁﬁ%@(ﬁwwd
2501 ff er enfor §dalME bihpdse t@%?dcﬁ'hﬁm@ﬁ t1§§ﬁ€s ﬂbﬁh'gré\hﬂg afd ?én@ﬁat[@q%ﬁh&%n body
(102) Referring to F 7A to FIG the p line fixin

mrslc hani sms(304bR) Thabottnm a@@: G iiprledey |af1feéfe@m1 ﬂyp@cfor peing terlgmedu et the
The most Cﬁgﬁ?}gﬂ b4 d G Baﬁm?gﬁoﬂﬂi ot rﬁhﬂ? p e's§(1hp,gea[fﬁﬁgwélgﬁmsog%%@chfe%

a through structure acl
pul | | | nesseahng Bhcsttoacidvet G0ES) int:ludesmgh}amdl thtouigh Golebevipici inaj/ baresas the

ol o5 21023 eglen £46) iRt I Ao BB aRa S REieh o smopiipg oo

and then phhlaj/ 8d ihaakd ﬁﬁﬂ@rtblragtetme %bﬁemwvert(bm}wkﬂeré Rsilifagh §§s€mbly
bound, tied, and fixed to the through holes (102). 5Referrin

7C, one of Thempiadedy GO4L) isiusesl fonmopiing anf fingahe qosltlebs“ﬁtjh@(blg@%seﬂe@tas
or COI’]C&VE
line (2) togﬁ%&fQ xﬁ% I sg ?I Eg&ﬂ?%ﬁgﬂgﬁ@? fé’\gg??g ‘?q%ﬁ%g e El\h}gots|9(Fn§glzjace N
t he snal | lwfmpn(:dltbﬂﬁc)cldnnhaa tssres frogr growang(ah@ DB)etating hmo g lmhaip badye(3041)),
form a,cat ot ar nav-c vex en erren hapi.sm for use as
the bt 1 by BareRge FECHANPAT Lrooy SHBRETER PG QOB G 7D, “one. of
met hods for le"I—)l(e re(t:’ract:tgre (:Buétj a Lllltnaed_] strzlelitstylljjes Ish%gvnamr t'h\llseémgo ?égnqlhgg a reliable
structure, has good sealing performance, can conveniently fix the pull line (2), is easily
mounted onto the mandible, can be manufactured into small components, and is conveniently

implanted into the human body.
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mechani sm where a snmall hole is formed on the pull plate, the pull
line (2) is passed through the small hole, and the netal plate is
conpressed and deforned using a locking pliers, so that the pull line
(2) can be directly riveted to the pull plate (1). The rivet

fasteni ng nechani sm (102C) is one of the pull line fixing mechani sns
(102) for fixing the pull lines. 15Referring to FIG 7E, one of

nmet hods for f Em‘bnglmém 1|5u=i Fetkactm dfa)nut adjisimentaypd it dramiteonthigg buffer
mechani sm 102%. ere e pull line (2) is fixed to the pull plate
(1) by usi hy'th tPﬁPEﬁ&"ﬁ‘ﬁ%‘P@Wf‘ng nmechani sm (102D). The pull line

fixing nmechanis ny other different specific ruct ures
may al so be d*"@ﬁé ﬁi‘%ﬁﬁﬁﬁﬁ@ Cpogisnt s ER RPRIGYera tEﬂé‘B‘n’P‘ﬁ‘PﬁWée\ﬁ heggan
t he presentnt-auens biffer d¢AETR09) i98Aded8: @ pul | plate having a
conposite structure of the present invention Referring to FIG 8A

and FIG 8B, TR {di.QuSadicrabice {36?} Ruhis (eH{b@ElﬁneH-)s f@iﬂ%ﬁl%pﬁngs where top

conposite structure having nedica 4) w apped on a

(103). et of ﬁl@lfburpioeltsemégls)arq mh@mi@istoal bﬁmdamaaplélmﬁﬁﬁn@dr’mﬁomahds of the
fil 104 di cal
(103). " n o 200 shaf R o7 riet 05 ey oS8 R0 o B S R e

The mat eri &dvief(30De frame (103) includes, but is not limted to,
medial metal materials such as titaniumand titanium all oy and

medi cal gr adeTidmillNine$s) is b&ld.to ﬂmnﬁm@iﬂmm@@ alng wheh theper nlﬁatz) receives
polymer materials (such as PC and PE); the frane (103) is forped

by
mechanlCal TpPEEELSitERy Iy ticPE seings of Bledipgﬁﬁﬁwgéu#ﬁﬂﬁvme@% defoggepnd the
cutting, agginBollQWinRkssddtb cAmBlaflifie bEQIR § et th
The nedi ca%nlgl rrls 84 N ar eerra é‘ o?ea maltI eria ect é’g fer om g \E’%bep(l)
consi st i ngirom, Cumngthﬂﬁofﬂtlsmqseﬁthedon@lepol ypr opyl ene fiber braided
fabric, a polytetrafluoroethylene film a pol yurethane film and ot her
material s c apHiH tensidn fmebmgixigrtbfomnam c'nfrth@cctih@rihgsmﬁ"tht)amycﬁttimg ufter degce

(108). el Rt R 5E by rgb oot e SR i e B ey s

t her mais bOﬁUdbﬂﬂlglg £6 &MY igxintdiin @HQ@ﬂsQﬂfhheﬁ\tdﬂQ.&ls \éedﬂm{‘ﬁiﬁt Patienfifahe thel dd@tact area
nmedi cal (104) are wapped on the frame (103) throu?h hol es

(101) for ‘IP%WF% tb%wlh@a'ijt(b\ﬁpﬁ thertongya bass portiogy, dge éﬁﬁ@nqﬂmﬂn ¢ i hat:juprerghe
mechani smsy(,Lih Rh&oh AhdREximkn Blt%@sru?@genef' @}bﬁﬁe 'HH 1§ [¥SveP Wah the

plate (1) having a comnposite strticture” of t epre |nv ntion.

The medi caﬂnetfsutermhf(nl@la‘t)mfta}ssmsw bet, dird escgengradly tr aqmt@d to de tstnallén tham 7000
(103). %)/g pal wrapping manner is to bond the nmedical filns (104)

t oget her at “thHe hollow part of the frame (103) by thernmal bonding,
sewi n gor ¢

referrdd to a ngglﬂsg’r‘fd h‘?ezla gjbond S%RC'&\A@G??F%E%?@“ ?Bg rl?gﬁgrbg‘?‘()\%ee#%l}hés

two | ayer sgddbrafliy IsitalldiBad G008, bitaﬁ)pressu&ageﬁé}b@d oh twmﬂatfer(e)e&)ythh Blastic
the gap (105). Such a conposite structure has good adaptabilit

moverent , R o $15 SHERS StUcEIre el psheriag Brfeadenes @PR) inpualiceibes ¥Q)90 o',
tongue. and is preFea) '5@5@[?/ ngz to% 588 lo¥cnP! %tethﬂat}{ﬁ@gloﬁo% ?f'epffv%'p%ﬁ%g to the

conposite structure 0 presént inventio
tongue base (41) and/or the tongue dorsum (42) is mamtamed, but also injuries caused by

25  cutting the tongue muscles are avoided.
Embodiment 16: a push-pull type retractor of the present invention

Referring to FIG. 16A to FIG. 16E, this embodiment shows a retractor (3) of a

concave-convex engagement type. The control switch (301) of the retractor (3) adopts a
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Refening to FIG 9A to FIG 9C, this enbodi nent shows a pull plate
(1) having an inproved conposite structure. The frane (103) adopts a
brai ded nmesh of elastic wres (103C), the nedical filnms (104) are

wr apped on the frame (103) which is a nmesh forned by braided el astic
wires, and the elastic wires (103C) are capable of nmoving in the gap
(105) 25between the nedical filnms (104). The elastic wire is

sel ect ed frowae-gmuer cogagsinsiti sigpcofrg, thatt isnpbsiliomng ednvted: steppd30bA) on the

Tenory. &l TSy ORP e RO Dy g ppetipheacorareoips S0 bt Bty Sge PLER Gasing
netal lic gfms WnERs-BRtkx dd@adentett stmbived) H@Fec@dl%l Reused @Ppraed atjukihent

elastic polyner material wires such as high ]éhel astic nylon wres.
The brai di Fepdiee@ABR abthe geatrel speitchd3 Q) ceriripetaliy sp that Bieipoaitioning epryex §igps

upper row gy W i : i . .
0 Shaped npgu IERH Fod AR SHirRofea P o k809 o PRk B Gt casing
t hr ough t h&hdsmitrapodtch@d@ ) (i8hedimdled oodlive thapldpliretiding modwde (RO ptwandve.
and can slide within .a certain range i.n the verticgl hori zont al
s oot oAt 'ehie Gt 5 AORRG, M ARG RO oG8 R
in FIG 9Ginde®thecaclioR|of thd tlaitke @icePel fdsRidnh@IOnbel QER (OVABAthe &iol
may be noved tOg&gSltl on 103B, and may further be noved back to

posi ti on 198Kh (Eeorreengrgeddela hnoaitivaias consavsergoees (3ME) or Biénnen gdg of the
which V‘Ea@ﬂl??%obélstt o dine ongzgve—éoh%% f&éﬁ%ré%leﬁtp‘tstlﬁ e,h‘?fllérﬁogr Qt@}géving

of the frame (103), the nedical filns onded toget
f orm a bonpesdicadge Spediyallyy t her mal bondi ng, sewi ng, or cheni cal
adhesi ve bonding. The frane (103) formed by the elastic wires is

freely pl acedTheretrdvgorg@pndlads) chnratsditte3@tprapitieofmindanly egsof A6 pull
and the t | ayer s, of dical,fi 104). Thr h_holes (101

Pt e @ Suatn Yoe B Eetiasuds ok 200 sl FOBT 188 ERRrat Vil e
(102) 15 muectboBNBEbpa a PIHRRI ARSIntdnOMSNRR, dndeviadhealjusthéfhatdOR01F)
t her ebﬁsr obt ai ning the pu lQigl ate (1) having a wire-braided conposite

struct it e @fthe ket ewdpr GHY énpesad, the posijionies pRIvER steps 60d4) earhgeontrol
attached tguandye EHWOW% ?gsiﬂﬁ%%@nc +d é@o&e@?ﬁ@tﬂggﬁ tRERaLT s?&e%ﬁﬁégcaéglg,

grow al ong the throug S ut®cannot pénetrate into t
(105) bet wewlrihe doatrb] dwith (3Q1) can eosefedartbatightiverd, saaseo (11 0:3)e pdl linediiyg

the elastic wyr 03C) .can nove free in 20. the gap.(105 t n
the ri s, mailt e & Rl RRaTY RebERLY exitefie RS o bbb lnedi AiRe
conposi t e gibtate! Wienh@sadpustatd:amidladaprabiddated, haleitheanii of i Wlastiaforce,
nmeet the rgqui rements of different novenents of nuscle groups in the

t ongue?? t hBF 151 UPTBE SPPHE: BRRs EHoron TR trplesiting (RO 1h ares ereapet inteihe
and/ or t he,dsQRaHe &%@vep%%bég%bélﬁ)r@ﬁ HRCHRAE: siETRehd BN ,gg aglué form the

conposite pull Ti'ne of the present” i nvention 25Referrin 10A
to FI G 10@ncavgecopvdd enghgrnenPjtnicgirgdheretsl dchiemmg@osifiomingon- absor babl e
medi cal thread. The nost commonly used is a non-absorbabl e surgical
sut ure, i ncl ubhengovibgitismote of the paldllibofixing treldulei (3@%),is paterallyls hinbter20 mm.

i nes, andlBOrYRABTESE R REEH A SB A R ot P prEBIERIG T om o0

conposii e @mid ucture

The control switch (301) and the pull line fixing device (302) of the retractor of this

embodiment are mounted in the retractor casing (304), so as to form a closed container.

The control switch (301) includes the positioning convex steps (301A) and the
adjustment handle (301F) of the control switch. The adjustment handle (301F) is bent
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Since the tongue pulling device of the present invention can be
adjusted after surgery, in the non-sleep state, the control swtch
(301) is adjusted to an "off" state, and at this tinme, the tongue
base portion receives a small pulling force or is conpletely in a

| oosened state, 5 thereby ensuring free novenent of the tongue during
speaki ng, swallow ng and other activities; before sleep, the control
swi t ch ( 30dontiipstalld) ustthal theo maitibomé ®nwutxe stepmn (BOAR) tdeiashtfrome the Ipesitioning

base. por t1 SRS RO Gran O sl FuBELCParg, il hoFnaBhPiFae e

t he pal at opdsaionngeld can@bl svmhqp@n cah Beﬁdjbs}tedl) ria\veditioNGh&EEMNNo] switchtBO B is
way, the pull line (2) _has a relative novenent in the soft tissues 10

of the tonfgenteqd thequdldineHixipgdevierg(388s ard theanpsbignig comesx bipaFQir) are
novemeng Oéngta?&l Hluﬂchn: oh écﬁéa\’ergr&h%s gﬂﬁb) tdfsfl%yﬁﬁl e hgﬁ%tdgglgy%o thitehe

present invention partlc pf ovi des havi
conposi t e sunttgtswitak, (301) ca@dnhe the pull lin¢ finieg dQS)mEh(éOR)mg na)vco Wbc)gmlt bne fixing

The dr aw 1 e Q%m?lgéegwﬁ'l'£%r§l§t%j(%%ﬁﬁgﬂﬁﬁ%% G e BEREhOR s

di cal mat de bsor bab
cuture The provseRsSREERE) sk e it AN S%‘?‘@ﬁ@”s e flotes
flexible r@@ug lthe/Bds@IondHg cohbfre REGIVEE LIOUR), ah@%dvef £8P Ying @oahe)e\ée@b cover

over the draw | ine (201), and the draw |ine (20 is ca

movi ngl@xi GOFG.iapottam @Wﬂ@@%ﬂb@%@wwomwm ashestisaa pk@s ﬁoé‘\) fpAised
The prot eCFo!x pﬁcp%h%tf@ggp%%tﬂréugﬁ e hﬁ%@g %lme{?ig%?nﬁgﬁﬁl a&%fm{csgel

a nedi cal |ca p t hane t h el asti
fiber t ubeax’mhalt deld' altiyws;hwtﬂmﬁthm (2) tbenrs tbough, st dsimdsyredmgl femmomtdobllock

i< ay el ae et R S B e aued e dvanpre L Epnpik ffe? hole

t ube havi n@oag) kRkneed FayRiing #226)radd@i (BY toathp handibid (FANhie pokitivaihl chibaee
and an_outer | ayer &2028 being an elastic fiber tube braided_b

synt held ¢ BPRESS304F) an Gigtimser Plé9 af the o apd thegosifioning servex Ffieb%(ﬁoilw the
brai ded by.gmof Xﬁ'f‘i‘ta?t(MYl)ffoEﬁ lthe Q@ﬁca@@@bfn\k‘x néﬁgE%é‘n?eﬁt WHiGtref 3G 1ak1th az{cﬁleve

growt h and penetration of human tissues so a$S to enhance the bonding
strengt h. Frd‘sethnmgedurilmy@huS(nB@EA) Thgeiopgroaep@0YG) énchedee at totamy \maautlomu@elot

i h |
e smooth cdckeers AR ko S0 6% L e MBS s
draw |ine ¢aidponding thel manbe idsayel in(02Q2 A9 rot@s tirhopmover (504@). L0B.top cover

The dr w line (201 gener | 'y made of a non-absorbabl e nedi cal
thread 0 Thisahfag ( %@ﬁﬁhﬁ 986&5 g sgading mm?sa&éméﬁugﬂagdwa%eéaﬁong@qu&g and

i ncl udi ng, ]faé?ﬂéfratﬁ@mﬂo'tﬁ@ il bB@y (ML?'THe'UB&&n By lﬂﬁ(ﬁdl—l)flﬁé?@d'es Lu'l B88mal thread
synt hetic I nes (such ester |iInes, am de |ines, and

pol ypr opy| fnéeing nes@geéwhtth@mqu@ thigathef ¢ m@dydﬁ 413do dighily priesscthe seal

201) is O n f I
et i anttel ORPY chad i BRR toAd FHE Rolor v ] Splldts Wlneg s
and pr ef erbdiby which may steovelas(lhmhfneaﬁl hobse (30?1@\) doit the bl éiné ) tadagp tisohigie and
corrpos estruElaﬁre of the dra I|ne 1). and t he 10@rotect|ve

sheat h 207f0 Whish 25AITGSPRBYR mgy Fméefﬁ in ordex &o yosgte fhig ofpm oy srdA0HY-

I's ensuredieRYY f&éﬂ%@tu?%t $3GHPRNITHRNALAHONY (B0atl) {}MIEEJ' f&r'rﬁ&ﬂﬁi% QRd tRBig the
pull line (2) are fa itated, thereby preventing t %lne( 2)

from cuttumtl’ph%vltqur@% and sesvRs$s damnpng f@fek@ﬁqyrgjbapmlhlgn e&éfmce (3191?6 The
Il
DU o 7 Sl el At ANOHBer L3208 S o

in the pr otm&x ¥eps (HAD dnzmz)coatrolasthh ﬁnipfdrmnthbwbﬁmve%nwdxeeﬁgagmmt
tissuegoof t he human bo are car?&l?cle of beln att ched to and

gr owi ny’ al YAGHRES Bﬁ‘ioé‘lc § posgony “HP&F@H%*F\? & ey thepaipepip)

mai nt ai ni ng good bondi ng strength, as shown in FIG 10C Enbodi nent
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The retractor (3) at least includes a control switch (301) capable of
adjusting a tension of the pull line (2), a pull line fixing
mechani sm (302), and a casing (304). The control switch (301) of the
retractor (3) adopts a thread-bolt structure, and when the bolt-type
control switch (301) is rotated, the pull line fixing mechani sm (302)
noves horizontally along the axial 25 direction of the bolt. Wen the
rot ati on i magfeokatlssed spdve tpbllotk human fissxésigpmpohdan sxhpedRingdite the main

| eftward, that . _is, ves toward the top, .so.th t he A (2) is
t+ gt onea: PURKAO T TRER bR G brat ACue Sthe ol SHSROT D hg
nmechani sm (BOP%%q mgves rightward, that is, npves toward the bottom . so
that the pull bﬁ@"’{‘?‘)t 1752 pptisRib ypedstragfgnfaying gh anticpfiing bulfgrevice of
11B. The nmipgigsek flvanRGén of the pull line fixing mechanism (302) is
generally 5 nmto 20 nm The outer dianeter of the retractor (3) is
generaldy 1 MihinkGo F0. 1340 BG! PRI crfo SRR ot IR il ) 2l fiment
(3) of this enbodirnent 1 ncludes the control swtch (301), the pul

line 5 fiké.ngheldiffersmcd B&in thainah ahiiecuting iftfeodedias (399) (830434 toTthe retractor
control s 'bch (301) and the pull line fixing device (302) are
nmounted i n*the retractor casing (304) to forma closed container.

Posi ti oni ng concayve qgroqv 302 n the pull line fixi devi ce and
bost ti oni ng com iR Fpdeedio P ettt Baore e s B
concave- Com¢exllangagLi¥idind amnlfiké®rontt botnigaed spihH glate Vivtien (ORI lirke (2)
capabl e of noving along the positioning convex steps (304E), but is .
10i ncaphbl Ecgives @ Qicrslye tensionT e ¢omeaed seipg Ripte 8 dho antiscullingopyffer device
structure, i £ XA i olid . d

So that theaniarPHd e e st BRI alaO il Al SHEHELNIGh, <0
(302) f or mstn payeutshapilbpleater(épfilorh ohitting threusofitissues Whthe teripse.cont r ol
switch (301) is rotated using a screwdriver, the bolt of the control
switch (301) Tl teotiat &ut,cassing téfernparioh dfitixecdriughted spiénvg plate(F0Rg antscutting

restricted th osi tionjng c ex S 04 nd..can .

otate.  bupiiiesAbaRT GORES eteabRanb ARy § taF dREE mkstslstably SorE SRR gupticn
line (B ifmafb¥ee deeortliAg t&Ued mbiiman texdidts ddend ©Bgded Q2 Hiffdrdi pRldin@ConidBe
of tightening or |Iposening the pull line (2) can be_ achi eved. _ The
pul | Tine faachgreabetveen el nlate (1) gad thedprang bats rogtiqm GEhg)setting grinciple is
positionin AES ' :
The thread ag;ﬁg{g&‘({%%g%ﬁ ar ete&és)ig%a}%}ﬁ? g’i“ﬁ‘gp{eﬁ%ﬁé g%kf)%ﬁafﬁlﬁ((ﬁ??&%g) '
as to fix lower thah thel pressuie2yhen Theesofigssstdsand ag, and ncganerad]y oeyasd (Bg2dB)aller
are used for @@n Ng: a concave-convex engagement with the positioning
convex ste gn% 4%? on the retractor casing, so as to prevent rotary

ft Lo Li ixi ng. devi 302) . The i.nt | .th .
(3050 X s st BF5e s ahiftgBa HFSCR ohabs B CuiEe BMET P isordion is
(301), so %éﬂl@i&ﬂﬁ/ Rgraled thar 1009 4, 0¥ kHRGpre@MieCRNérd3Rd bn & 8te (1) by the elastic

hori zontal [y when the bolt of the control 255wi_tch@:§)_01 is rotated. ,
The r et r acloste of thespyng sowjure plthe g cythngbilondedee 8D 4ngmaller §ag (7099 gem’,

i n_body. (OIS R Pl R RAYGEL i GR T BUSRTLATIR AR e

(2) to paswnglerisgkdl) Bnd/os drl tongueglofB30U @R) issmamthéredf butedhodajurigs cahsed by

silic el nd. not onl | | ows t pull line (2) to pass through,
but aﬁ%% h%‘gglhgtggg%g%n%fﬁﬁcatr? 6?1‘5]%' bl ock human tissues from grow ng
and penetrati into t in_body (304L)._The screw ho]es (304C) are
doed Tor 1 xiBopfstene B uren BpL resraiter SRRE PEEM By inRe
posi tioni ng convex str%ié f304E and the positioning, ,concave grooves

f

(302B) on t heRyfEring)tp 84 iyt iSCe 11 Busembedimenty be ctipiag principle of the

engagenent inQble lihd dulBine (2} is
gag con®8l ﬁﬁtcﬁl??a(irlpl%i’@l@%tfa@ttoggﬁ (a%fﬂ)ﬁ@ﬂh GplebPSclRichPitkilind nﬂu‘i‘ﬁ (2)

fixing device (302) e main bo is used for nounting and

fixing the control switch (301) and serves as a support for bearing
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Enbodi ment 12: a retractor of a bolt adjustnment type having a sealing
top cover of the present invention 15Referring to FIG 12A to FIG
12B, this enbodinent is a thread-type retractor, which is an

i nprovenent to Enbodinment 11. The difference lies in that: a top

cover (304G) and a top cover seal ring (304Bl1) are added to the
retractor casing (304). The purpose of adding the top cover (304G

and t he t opglaenedror Smatnedibygviidiog Bdich s speriftrallgncfollove: seal i ng
performance of the top of the retractor casing (304), so that good
dynam c seal i Tilge patndtor (3ot thicanbditmai ijmhdusaidoﬁﬁiolvdmht(hﬁ)ba)ﬂmll hific fixiag

control sw,tch 1) js rotated, e bl ockj i ssues,
CPosue 1 uflticy Gt ?&trﬁwamaéw%% e 82shes 105 515 ined FRPIRIARy4 3 Which
Enmbodi ment thﬂe%on@olrs@ﬁt&@go@; aRf th@ mhﬁe ﬁﬂh%'aémoi))’a@@mbﬁﬁ‘tbdﬂg an

anti-cutting buffer device of t e present invention Ref erring
to Fl G5 13A top& Aog’trolls?ﬁﬁtcht(fﬂl 1%%%15&1\'& %@anbéﬁ)ééaﬁeeﬂg d&ARth each other

Enbodi nent 2511. The di fference l1es in that: an anti-cutting buffe
devi ce (30&)d isdormbddy Itoeltrphlelg rcem\reacste@s (3((8)‘\) on a cvhweexagqar Gouad) ﬁng-'d to a t0p

buffer devicge is four cail

Cop ends. of SehE R ofcnt (edns FROSOTIGng, St e BB RGP AERE ecor
(302C), an(BobBl} fredentds iGf oﬂthl@;;ulf I?Wﬁﬁ@@ delvlii:a (3 UIQ.S?@EEtm(Ujman g&in (301B1)
spring posjtion posts (302D) of the pu I XI ng device

The puI | nsrpéese%f %eé’oﬁ’é‘ﬁﬂ’&gf’%m@ﬁ%gIBPYﬁﬁl ﬁﬂy%aa@ Qw(@elﬂeﬁung awem@ﬁs %@A)
pul | Time (dich BERIKE Sn@RerSWGERSH u@ca&ﬁa $a@lis eh!zﬁedc OFHe OREIVBGSarQBOTES is
anti - cut ting buffer device (303) deform and t 5 springs are

conpr essedratgedto driveadhe shafieofdhe pulé lipe ﬁtﬂélgsiev)lne (@3) ssrotaie, foay do achi¢us the
pull plate

t ensi on fo?lgjc%%hvfglog%lﬁ%ﬂ l%é {rﬂrlglp %Qﬁnig)@f) %ﬁfém%%yq%s[h%ém} (Efr\gﬁgﬁ the concma gear
anti-cutti (sg1Buf fseeleabeﬂ,i welef $03ktions ode aaim 0392Isptthet oskDAing doﬁcaﬁ'@(g@ocgfﬁs

d f Ly. 50 taq.1Q00 whi ch b i to th
?rgxi PrLren te 2@2} éh dgtﬁlgtpﬂgﬁ?‘aﬁ%&fg@e’bﬁtlegﬁ @mbﬁg Cﬁgﬂhﬂéﬁ?@gg%ﬁ% #@ﬂ &lﬁ’rfﬂ]é%?f
area 19 bejeWaRMint ARingWelicd( A Pcdnhdt rBHEL, HiRFLY ABUBAND pSHidING | on. The

setting prinCiple is that: under the maxi mumtension, the maxi mum
pressure genetid s 1% i davick (}dzﬂsea rothty dhaft |59M\§ﬁret l‘iﬁ@c&nbﬁv egls(%uml) is
when the soft tissues are cut, is generally required

smal | er thdisposedar the wppf thﬂmllléinafmr@ deyice 803D ta deevesip ripaxy 0§the&entmléwa¢h

1000 0, or (b PBih Pt DUAE Skl Mhic Qo P BRELE LY S BRUAE Re B i

el asti ¢ f ofigciagdevith S02Rrwhege mbrbublblur(mnf) i h@d(fﬂt winditigtthe gulbiihé &), and the

devi ce, (30 i I t han.7Q00 an ferabl 500

to 150 @%@z’diﬂf n@ﬂifg) F.%@cp f%%ﬁ‘ f@%@g@ figg %ﬂnﬁ.pﬁaﬂ? %ﬁgst?éqc?ﬁés
base ( 41) aRpHsed af e bbARE R dlofarmd fahg U&l@(%&?'aﬁg% usQHthIaILo%ﬁlonmg the
injuries caused by cutting the tongue nuscles are avoid

20Embodi mefring430%r et ract or of a nut adj ustnent type of the pr esent
i nvention

The casing (304) is a cylindrical casing, having a side hole at the right side thereof. The

casing (304) includes the top cover (304G) at the upper part thereof, where a silica gel plug

25  (304D) may be mounted in a through hole (304G2) of the top cover (304G). After the silica
gel plug (304D) is removed, a screwdriver may be used to press and rotate the concave gear
(301B1); and after the silica gel plug (304D) is mounted, human tissues are blocked from
growing and penetrating into the casing (304). The top cover (304G) includes the convex

gear (301A1) at the lower part thereof, where the convex gear (301A1) and the concave gear
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Referring to FIG 14A to FIG 14E, this enbodi nent shows a
thread-type retractor (3), where the control switch (301) of the
thread-type retractor (3) adopts a nut adjustnment nmanner. The
retractor (3) at least includes a control switch (301) capabl e of
adjusting a tension of 25 the pull line (2), a pull line fixing
mechani sm (302), and a casing (304). The control switch (301) of the
retractor (R)Baydihs agpditibf @dhdist ma&mtcommgéa.rs anghgethenitit bechnothert, Yopé the
control swtcgh 301 is rotat g e pull lin fIX ng chani sm (302)
moves hor i POREA 1?%/0 V%@t%éoi § b the doaEen S5 41014413 ARt Fhe PRpdAnR goncave

rotation i sropb@GkM BEon thbeomald géaﬁ' 1B g tH@%}ﬁ‘R)'l §'mtch( %@gﬁ) T‘H%\’tglf cover

| eftward, that is, noves toward the top, so that the Il ne
tight ened; (36 inchules apair iobfixing lagstdncd sidkwirbee themsf, mmﬁlscﬂewri@lersmﬁﬂ%@ are
nmechani gm ¢ I wa to t
rechant s 362) oSS0 AL oy A B TENEE U0 OGRS Q58
14B. The rrmgs ngthel ugpapesrt tiodredfnandpotew halexe(304Q) arg foraeh anitlsediXiad Rigs where

ener al | 2 The ouyter dianeter of the retractor (3), is
general |y cFTonE &%q&ﬁﬁ Y5PL e c0BRSFne e 1 §VRR040) e mdin body
retractor (SHULYfwhibh snSROHEER HeNBAMEHRS b NBIOREER. FWE hidh 6&%11304@
the pull line f|X|n deV|c 302), and the'retractor casing (30
The cont r oinchyes @:hOS(ltBUIll)g deldfor h’@uptmg the springf BR2Apatdbe loger pa0 Herepil,avhere
mount ei’o : nth%@ﬁllééxfﬂgﬁzgsg m%%gécggﬂ t({)lg 8 %}ltlt;ncﬂaﬁ gr{r: hCI %Segg c8r§1e%t%d te{he gng

Posi tioning c I'Xi'n evice and
posi t i oni nposttomddygosy (30A1¢ at (he MbEpmQrarit dfethe gili aﬁe ﬁmn(gacmriag (30).MTae main

concave- copvex emenf, an e pull line fjxi eyi ce (302).i .
capabl o of RO ETOARS g s TR0l obt e cueasedenlo e botnbeyer o is
i s i ncapabtiieadfconMiceddith the iR b&EBNBOAL). TWe biorh 39} (I0IHG hiln elliptical thlead
structure, and the pull line fixing device (302) is 15 connected t

the cont r oholg0¥én, ande s5al ring RYR) sancsritied by Hehivring tedatemsayer (3 04H) The
t t t |

71 i ng! SovPALre03 s BATbAPLAGLAMEN 15 BR8) haT TS ol ) Rl e O,

control svwltcbztfte( Bﬁm)mg terside hobn(Ga48) @ﬁ:thv ﬁmreb[giarg{éﬁﬁm isstaund oatoethe Whksbin

cont 1ol Sup PRl Caoihy SRRk b chird RieBLS e et OBARI ey bonkin

al ong the {zopLyinétaled dhtﬁ&&dklw@é%; the pelll Zde (2) hﬁlgmlédedl dnd&vHeh X WDLEIRMBOEL) is
(302) is restricted by positioning concave grooves (304F) on the

casi ng (30%yat ﬂoﬁ%ﬂﬁﬁﬂwﬂﬁﬂd@@(@bﬂkméﬁﬁ only nove correspondi ngly
along the horizontal direction under the pulling of the control
swi t ch2Q 301) . Thipembedimeptshpwe p iefractoy (3)§hat|13<@hu&t@d pheinging and e aflyantaggs

devi ce (30Q). L N§ia stg‘ﬁ%r‘é%gﬁﬁﬁ"egl@ﬁt a{ﬂl}ﬁd@ﬂné?ﬁ | oosening the pull line

(2) can be achi eve "I ne XI ng device (302) |ncludes

t hread hol es Lkion onvex. st e

posi t1 o g cEednsrl 18: PRl IPL PA-{RRIRI RO SUBRE vaRB okl ot gpe
t he pull | preeeftapventiopass through so as to tie and fix the pull line
(2). The positioning convex steps (302E) are used for fornming a
ConCﬁve conveReferiggaenEld. MA b FiG pas) thealiffa@naobasven ﬁﬁ@@}ms?‘xﬁ%ﬁﬁﬁd
on the ractor casing, o0 as to prevent rotary novenent of the pu
line f% |ngnégﬁpﬁgt%§ﬁ§}nﬁWﬁ@kﬁ8§¥Fﬂﬁﬁan convex steps (302F) are is
used for being engaged with the positioning concave groove (301B) of

the control sWstlyhay %119“tt1%b‘!ffﬁétde’(1ﬁ%(3rgﬁ s mplﬁéeduihm@tuwmgebl{f@@@vae
h |
otated. THO T PRt rtlE bk hRaTsl dHRE Gkl Al igtp00), and

seal ring (1‘13@2!13) at sparewf thelped line (2) that is located in the casing (304). Two ends of the
densely wrapped coil spring of the anti-cutting buffer device (303) are respectively
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5 (304C), the positioning concave grooves (304F), a top cover seal
ring (304B1), a top cover (304G, a bottom cover (304H) and a main

body (304L). The thread holes (304A) are used for the pull line (2)
to pass through. The seal ring (304B) is nade of mnedical grade silica
gel, and not only allows the pull line (2) to pass through, but also

has a sealing function to bl ock human tissues from grow ng and
penetrat i ngprinadted tohibe pail hink @2)y wh&@4hg pulllliee £ kewndaldas (ik6d (304 Creal lele

socd, or L0 IS SLETEL otk 81 ARG ELE (2T e e

(302E) of HhrhRHaksellitiBudh thé fa1 S6Y(308B f MHMALRADRAY E30AAN VY then fixed to the
engagenent, so as to prevent rotary novenent of the pull line fixing

devi ce (30mllpHedlXop cover (304G includes a rotary posi tioning sl ot
(304Gl). The rotary positioning slot (304Gl) may be elliptical or

pol ygonal , i ntesondlyd ead@wfae@&%M)@@ﬂl@@@smm@p@l@smélat plgrshang, and the side
order tor

e fofr?é 2@4}&% fo‘ﬁg t%%? &g%g{)(m 0§ 454?4&%) o%‘{ﬁé ?ass?n% the s@:ﬁ l{nég%@zﬂé),
penetr at i nghd afixing het (&mmaﬂe@ﬁtmn(eﬂaédp)ennalhe bottom cover (304H)

i ncludes an external thread for being engaged with the internal

thread of theThigily thogyew BEEI(3040) for GRink Yhea€ing (3028 toSB@Inahdibl ag3sidBled
so as to achieve sealin The ottom cover. (304H) 1 ncl udes eI | i E%lcal
t hr ough ho?de sigkis 3%30@@% singewbigh faglialgs merewg sty mge

pul | I|ne (2)_to pass through, and into which a correspondi ng tool

may bel§ nser t Barbpdinpnd2p: 7 patehat-AyRe ¥atkacknstof $he PXSTEH INGDAPR | { her eby

facilitating assenbly. The main body (304L) is used for nounting and

fixing the coﬁﬁ%fp@mgéwl*ﬂ@hmﬁsmfl(é dlra,eontrgk swaitah 3P by ef thérenﬁ@dumqmgls a
the pull lécﬂl %&ﬁ% en@ %16%1}6&@&6%&“&)1%&% g%lﬁsg)%sqoéeaQHI%ugh
may beforrre Ioc tissues fromgrow ng and penetrating

into the mma@e@véﬁ@dgagﬁm%tmmya @nsitioning colnex adigpu $X0TAN tonf al hetsérong

of the contr i tch (301 The retrac 3) of.a nut .

o ust mone FGeCHBRAn Rofpring SR retfto Rab LI i SRl puigh 010
has gopd sggcimgiperformance, can conveniently fix the pull line (2),
is easily mounted onto the nmandi bl e, can be manufactured into small

conponents, angk jefa&ONSE0I B dri¥bddiRéA R eheh H%@nﬁ&%ﬂ%ﬁ@m@%u line fixing
Enbodi nent 15: a retractor of a nut adjustnment type having a

ant i - cut t i #RyigsUPIDy anferietector casing (H9sdhe c@aangeﬁ?rf)ﬂ)olﬁ a clospq @nt@% ngvhich
FIG 15E,
anant i -eul I aE AR SF o) 4 3s T RK SR o e TRE By ML

buf f er devsvaeh(30B)is dividetiiigo e nighehing ntvitels (3D 0AY aelai lbospmigrsgdtch (/ﬂ@éDQ

top ends of the four coil springs are connected to a binding plate
(302C)20 and bbie tightenidssvafcht(B@l ()aidopts @irhtclsdp sirngsre aMae nightehiag seitch (301C)

spring poslt n|n D) of the pull, Jine fi devi ce (30
The pul | 119 %Szf)agcbgt ﬁ@fﬁ?é %‘%’H@OYBF%‘? gﬂﬂsﬂ%fé@ @QEZ)aﬁﬂu‘ﬁ%@ﬁSl

pul I T'ine {hbafearbbNs830189. an excessive tension, the coil springs of
the anti-cutting buffer device (303) deform and t he springs are
conpr essed t ol ld&élfi’ﬁgte siéh @m?ﬁ%hkllﬁdéseﬁlﬁa'o%omﬁg c%ﬁvéxostlaﬁ NEMN), taH@ the

pull plate (1) fromcutting the soft tissdes of
t ensi on f oposgmmgigmynuex mm@loiléin ag the lpesitionihg swcamgroofeSt(&@lB) on the ratchet

anti - ti buffer devi ce ener aII set t

and pr 3 er o iy ?Bba"ﬁ'%"ei‘oe&ga%f %f‘% VS °8%V°xfgﬂp;(g&d’gdm “gs P
maxi mum t epu?sitmmgoﬁost (B9 1G9 g esb@fond tHefsa,f,amH thatspren §os@tﬂﬂ11ﬁgh1ﬁ>s€: (ﬁmmgtls
area between th ]L{ pl at eéﬂ%)ﬁ) and the tongue base portion. The
setting erH‘é‘?tB‘FE’“ §SP1H%ﬁ er the maxi mum tension, the maxi mum
pressure generated by the pull plate (1) is | ower than t he pressure
when t he sof t Whpi dgdightepmgsgtch é@%@@lg@ﬁémdcwﬁee@?ewlé&n@ )ewound onto
smal l er than 7000 g/cnR2. 20The elastic force of the spring structure
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Enbodi ment 16: a push-pull type retractor of the present invention
Referring to FIG 16A to FIG 16E, this enbodi nent shows a retractor
(3) of a concave-convex engagenent type. The control switch (301) of
the retractor (3) adopts a concave-convex engagenment structure, that
is, positioning convex steps (301A) on the control switch (301) and
positioning concave grooves (304F) on the inner side of the casing
forin a cothedobbiaod3n2dy, aeﬂghgpmm@mgtmmémstq; (SAIA})mu:t}allocﬁsenilngisWitdSéﬂID)

to press an a t 301F ont G 301
Lontr T oot anps e BORR s RR D TaR bR be b e 5Bl Bie P8t Subedy Myngahe
fromthe p%hénﬁr%@vﬂ&hc(%‘%v@ g%s%vﬂl% Jo3iibhihg QanFelSl%tépr(G@IAFﬂéiﬁ:h@sf frbllﬁahe
casing. The control swtch is pushed/pulled to drive the

line fixi nepaFsrfnositiosomyd th@bqhbveGON@l@nr@th@ baels, se ehiOrigos(gnéhean%lélﬂeéZ)
adj usted, the adjustment handle (301F) is rel eased, so that under the
action of t heTlkd patling fixing devigehi@0ds atShazfnwnglutgﬁwewreswépg thebatd)in G392L)

arooves ( SUSEHeCR ARk AIAICTEERRAALA 300 DR v AR BRI e

concave- cothe¢dxblgn g‘ﬂljmjﬁﬂ’hhseé tforuinding thd fal et 2nchhebobbih 11302L1 m@ammgted to

Speci fically: or ) includes a

capabl e of 1&dj g&?ﬂ%gs“ﬁmgeé@f Bk e peenipg ﬁwt@zgm?g) wqtat?(i HEe bdbbin
fixing m)d{.gJOQL { R8s aldHdh@ewaARI N (304). The control switch (301) of
the retractor (3) adopts a push-pull adjustnent manner, and when the

adj ustfent  hapgll &s{n30364) 1s]a5cﬁfndﬁ&‘? cQQﬁ‘% MRling ¥y §18$‘ h&l%%mw)sat%@%i%ﬁfjmde

the positioning convex steps °( he control switch detach from
t he positi tnren Vd@tﬂ:dﬁ@@ld}rh@dwémmsbdlﬂn imternd) ghrearh evhich cha bsf enghged with an
casing, an t r

so as to d?’ftégglttﬁ% puf)"il ¥Mr11ne Veg ﬁl%’hl)m% egﬁq{%é?‘{]%)oanﬁghegéqt{of’? COVV\@é%H)
ri ghtward iney a@fuqemlatm moebmeecd thy gidehola ¢ 0450 | Tige }mlemt(tj ik a@;udmtsiulg paed

Wien the a ment hand 301F) is. rel eased, under th cti. o
the el asti EXaug eél“eafgvlqi?ﬁ“éb@}dﬁ 3P g S AdRxand fﬁsertt@ Fedbe ST AHEY

contr ofs SvhfGe n{aﬁpé&dy@ @L@ nig@&%ﬁd boQnd Bk%bﬂpébﬁl)o Qﬁcﬁﬂhe %H&C@I\’Eﬁe BUIPRYA?)

(304F) on the inner Sid he casing, so as to

concave- co#yéred ﬁg@géfn*mﬂ hcslg (i@éﬁ)r hents b:tb}vna@HEIe)ﬂs mgtaq@d slackwiseribe pull
The novi ng e f

o o 20 o) BREisfed BAEVR lnehoBiin 3085 R DRI aficudiiolisd BAENTRE s
mmto 10 nivpscandl preferably 2 mmto 6 25 mm The control svmtch (301)
and the pull line fixing device (302) of the retractor of this

elnbOd:j ment arEhavasing e31)4?] fheludes 4 tblb lc8edr (304C) 3t thg uﬁ}feﬁ)ﬂalé t}fefboﬁswl‘te@e i 9hca gl
cl osed_cont ai ner.. The control switc udes th

051 £1 h NEVE G s an SRR S 6o 5 5 LTGR N R (196G ABr the
the cont roélhéﬂe‘l ﬁﬂﬁ (ﬂ_dh@)qgieﬁﬁtfg@@ﬁe iR ® A Bo1cy nﬁ%@e rotated to tl%lten the
centri pet al I?/ hat the positioning convex step 01A)

fromthe ppd hmﬁa)ng e hsgerang S\@mle@oélgbztﬁy be rplqsh@l smthetrths |t1ab‘femr1g shéch
s 0. T RHelc s ot BBl g IR PRRI A o) Lhe cont o

switch (30 juste Pie "C6nt/r ol switch (301)

Conven st gp's%g%?wg% QO“E*?@# &k it dasiio.“@?sﬁ%% AR 0D P ey 2t eon

(302G 2%f bther Hyulsinglséraers bi iyt wgdﬁhgv ll“ﬁecasﬁl(g (3 nat/be figediorthd mSI\MlI’éle By using

(301) can drive the pull line fixing device (302) to nove. The pull
line fixin¥'®evice (302) includes a binding plate (302C) for binding
and fixing the pull I| ne 2? The retractor casing (304) includes
t hread hol es [t swigbe rlyrmotgyl thagothpyilica gel@g{3P42) paolcapanyfprgured into

positionin rPQV. 4F) r I

top cover 167 (50AT" ‘959%3??%%&%05&?6 Bt SR 1B okl 8 ot tanfto
The thread holes (304A) are used for the pull line (2) to pass

t hrough. The seal ring (304B) is made of nedical grade silica gel,
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15 grooves (304F) on the inner side of the casing and the positioning
convex steps (301A) on the control switch (301) forni the

concave- convex engagenent structure, so as to achieve positioning
during adjustnment. The top cover (304G includes a rotary positioning
slot (304Gl). The rotary positioning slot (304GlL) may be el liptical

or polygonal, into which a corresponding tool may be inserted in

(()r der '; 0 r gitdk ehatd Blghdﬂcl)dbm;ﬁﬁblhaﬂ)‘ﬂﬁ) topﬂ@@eﬁ ((kzpérl]@pbtﬁﬂe 30 n&é&blf £11aBg titanium
304B1) is u or seali pur pose l.oc uma s fro

gr owi ng anﬂleﬁg?lfé[“’r SsInggan e oo v ke at(tmﬁl)cp blepfthe Brmabedsvand the
(304H) i ncélﬁ%%el%fg(ﬁfﬁ%at tlglﬁﬁﬁ‘ﬁaétﬁfedtlﬁt'o@cﬁ&gﬂ&@lgr W i bhdhe skin at the
internal threa mai N body (304L) to tightly press the seal

ring ( 304Bl)nan<§bleacsf thohemn bady fg?eail bqagtl ymgeﬁlb@tqno and alve faCQIBMWdJustmg the

ol es. (30ai PbpF e DR eI aRE sEen) ' of dellRir B R RSl s 8 e i
whi ch a cogerlepwgo(admprembd fi'ﬁ)‘/, ahe aftasaﬁﬂs&ﬁlent nhekitied gl @lugoBa4L) ishtounted.

(3040) | 5 StOROREATIER VAR EY 1S PG IbP) SRt Poleaf Besed 230y g

serves as grigiport for bearlng the pull line fixing device (302).

The positioning concave grooves (304F) on the inner side of the
casing and thg DA §ipNAG hORYEhirt SREN (3O Res{dd&oGRM hBlstMd ool
(301) formthe concaJ@ co%vex engade nentq30§£2% tare °$0 s&3 c °
achi evl) posvltqhdﬁﬁmgo @tu'r’qfﬂ'g;tmjjamtatnbatlme,qﬂle phlklisen®) ftpplrfﬁ smdﬂeplldﬂalg fogge to
(304) may . form a cl osed space % uman

and penet rgfe &ue base ¢ jottlon orare B%IB le gyolﬁll_a) loogﬁgﬁ gg% anrgilst &g:ta 5o capgale of
adj ust ment mbuing ficely dﬂfmg E;ﬁaﬁﬁg,tw&lloﬁmgtaﬁh ofh3Pdotivities. ErTbOdl ment 17: a
push-pul | type retractor having an anti-cutting buffer device of the

present i nverBéfor shiBgfthé t’1g}ﬁ@nh§35\5ﬂtcﬁ(3ﬂl7® i ﬁ?lﬁb&d sé &kto ddmsﬁther&bﬁeblmn&h
is an inprovenment to Enbodinent 16. The erence lies in that: an

anti-cutti ﬁalb@f@fnerond &lpice and alohis tinge, é’dd’@d nualqgrfercreé% ARRdied to ¢hy) tongue base
The aniq -c ‘Ebrp Qo lﬁ’réft {h%rtm%%\é hase ﬁfoﬁgﬁl)ls hf‘aﬁ Q’fe%ﬂ%g gﬁaﬁﬁte | 2d8he tongue base
corrugated spring plate, and t ull Tr1ne ound ‘and flxe% to

t he corr ugewrton sppiliegd f}bbaaré sd/\h:em thetpulthe balnwp](l@)mgeabpmluomopes thereby
excessive tegglon é%ﬁ§corrugated spring plate of the anti-cutting

buf fer devPE&{8B%) orms, and the spring plate i s stretched
straight to e axgessiy so, as, to,.grevent

oul | plate (I“L}m[P"P@l?ﬁ'%a?ﬂ i SESvaR pug -Bgﬁ@@e&ﬁtreﬁ@rpsﬁwmm invgption

Lorsion 1o RUSLRE GBSO BT UG, SRR RSB GBSt

and prgf er athpull Q6 tdr OwhiOPR @rtictiikiGRuilddIdRY b8Rg ARLnRE 6OHhE b&brh PortiBR of

maxi num t ensi ons_of t he tongues of different patients and the contact

area bet welba nandibirfo repeitthe fonguadersend 4oyl thatragpobasedAl) SFh@ to treat

setting pr |
pressure ggﬁépgf gn E‘l&‘{kﬁﬁej 891{11%‘?‘%? L@%t?%( I SH% ggél‘r% ?ﬂthet@%é‘ pr ess Smon
when t he saft$id¢ tls$iamsatalu&ebmnmun patidn of thgemerdii1¢ yfterreqtger)edo hmtcbm:hwve good

smal | er thangéooo gkn2. 20The elastic force of the spring structure
of the antf® Ftlng buffer device (303) is generally smal | er than

1000 t t ed th I t 1) h
ol ast 25 for coltgh bl hgas elree ot @ dt wPigh aafrfe Gapbl Y%&?%es pressed,
devi ce (30@k né)bﬁn&(rahha@ﬁmn a8 fif gQieg/cs t%z efifhd &np&ﬁérﬁryaéa@éte'a% SERE or

to 1500 g/c At this tine, ectlve pulling to thé tongue
base (41) eHbrBHsOtado ﬁl@h@u@rd@ﬂsgm ithhe( mzb hn@ (Zrnipmt emagetie conirol siwdtoh (301) is

injuries Cx%&i%?e% By .3 4 %vﬁtglg(%og canot{(]:gaﬁ%n{w?%bel%cl%d an@vgglp on% .

Enbodi ment a clutc rac Fasdnt PYAVEITti on
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Referring to FIG 18A to FIG 18G in this enbodi nent, the working
principle of the control swtch (301) of the retractor (3) adopts the
principle of a clutch, and the pull line (2) is tightened or

| oosened by wi nding, which is specifically as foll ows: The
retractor (3) of this enbodinent includes a control switch (301), a
pull line fixing device (302), and a retractor casing (304). The
casing (304) ke &tlﬁdztosé(] of did ahelimedtrinsMides A doholawntch ¢3013W Hrdhlife304ihg

and the puII.Ii fiX] devi ce, (3 e nmpun .. 5The control |
switch (3049vif% §2)pal? la&teh%ﬁé\r& gﬁ%} ?&‘ﬁ%&%@%&s rfg%fiaoww Badich
ot her, andtHe%oﬁt%lMclb}GOﬂpéidth@ﬁﬁlﬂgn&ﬂﬂﬂgdeﬁé%@2)(339%%@&1 a convex
gear (301A1) fixed to a top cover (304G of the casing and
positioning c r 0 V,

Phe. top.of 't honoal el AAFERERCL sofo SRR flediont IR WrbEs tha
(301B1)5 i sbguetypedositidrangegiver gep (31 S barclateoty rapdvtzpe fBdibBingandcayvhgroove
positionlngoqﬁ?% én@uf@s (301A) 10 detach from one another, that is,

a detached“stat’e"i’s entered. The concave gear (301Bl) is rotated to
drive the shaft of  t 1] li.n i Xi,n evice. . (302) to rot ,,:S0 a
fo achi ove + nbeubl Fulrobiitden  epesaronnrEory P U GuvemndlBe
the pul |l | baven-{ypp pth@;ﬂng b@v@@@&ﬁ\@omag plo¥iieBbh théplilelieasedg devide(302)
the action of a sprjing (302 e positioning concave grooves (301B)

and the po&id§oBAFSH t@@ﬁ\ﬁéwsgne@bban@wml*‘)aﬂ@e@@%ﬂﬁ@ﬂlf@&g@@ﬁ@m) ggludes a
that t S 2

t her eb;i;@ acﬂ?%aylh%e %g%?ﬁﬂgtﬁ l%% (136?[) ff‘%@e%ﬁ?\bkgﬁgé x?rrl%gﬁ eglh%fe&i?]gggwce
is a rotar(3028hdhe pelt tine fining. bOITI"(éOZ:Imrtba\beangeme ;(03@139&11); cosveati SEoEOdAntthe

the top of _i.h XII’] 0 .1 0.serv. S, a par f
the cont r ot UfrPepgb o) S g PHIES st st i AR R PR boRD e
are provi deduériatipenotihedd |11€a Pbsitichengiide bldek €3020MVYI AF AR ¥lidein (@3d&ikioning slot
where t he bobbin ésg % used for w ndi n% the pull line (2 " and
the 20 thr SREIMEIPE Ap°$1§0ra%ep%‘fe FrPQye aOﬂtFﬁ@f quasmsﬁ“eav gle. A
spring §05|t| oni ng post (302D). is disposed at the bottom of the_ pull
line flking dERs teatly Iﬂdzsweaﬁatlp@nmwa%groa&(&QIBhpﬁgletq%trglpwwg (301) is
(302H) . i

hol o ait t hEoY R BA HetasihgEsley a6 G NHE oL EHPHE SmABHR, obhied in
cover (304@ralid aittheummppart qziéthtt rntaimdmémﬁ 04MueTl® psiiohing all@pé:lloq}d (B0RMpof the

(304D) may h hol.e e
(3040 . A PP ARSI Ga PRl B ey E Sl Rl e S0 bEbisRRT R up toots
may be usegck(3pIBYs and rotate the concave gear (301Bl); and after
the silica gel plug (304D) is nounted, human tissues are bl ocked from

grow ngp and pemRehilAidefkihddride so;r,)aﬁém@s@?z%m hdl 9@302@,9 aﬁ@mlsm(g&%@ozl)
i ncl udes the convex glear (301A1 the |l ower part thereof, where the

convex geafor fzneahy pelhéng nEherd %Z@@a}asseggtyp%_l’ thﬁéhfﬁﬂ(bhﬁiaﬁo%f) and the
concave an

convex st ens PR I3RETE RAROARNELS IR A I REL TiRIRL ARE RfiR dEl A0L8)
concave gr buthesin¢l8d<sB) positiohing shdmb:lawle(3@éMD, \(Jmam-)pof,momng bﬂeiedmrrﬂcr(aozl\/[)
switch (301 et cover 04G JI’IC u f.fi 9s.on
25l de surPabatima SRR T80 akinsibs TS50 B oAy § ?f#é% Roiighine
fixi ng23 ugslideBMkNedver Q@@m\/{(ﬁ%h ﬁlfsniohﬁlgcﬁﬁi'e%cﬂ(?’ﬂéﬂ o m)patrhe
of fixing lugs at the u part thereof, and screw ho ar e

formed on tdiestmestihagdle éF) \Wﬁépéng (81K} thevfused kale (@@Al‘ﬂndéh%ﬁﬁ@é olf 63021)
connect i ng,k @ tE:ﬁ’tﬁ’al %ﬁgﬁgpo@ﬂgn g%h@@!ilgclp@gfl\d()beﬁé@)eamg BoilB¥ning

be fixed to t y usi'‘ng scr
i ncl udes acqusx stepufﬁ()lhg) gf bt cémirol mwilielt (3A) is basscbﬂlrcmgh (ﬂ&qmsi)noamgtshée -block

I t ,th f 0th [ 302 ted
posi 11 oni ngouTsEnsP TSR and f ropHis Boviad (e Al g P ROh Gemerdago te
post (302D) at the bottom part of the pull line fixing device (302).
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such as reliable structure and conveni ent adj ustnent. Enbodi ment
19: a clutch-type retractor having an anti-cutting buffer device of

the present invention Referring to FIG 19A to FIG 19G the
di fference between this enbodi nent and 25 Enbodinent 18 lies in the
fol |l ow ng aspects: Firstly, an anti-cutting buffer device (303)

is included. The anti-cutting buffer device (303) adopts a densely

wr apped copdsitemirigulids-biack slot epenirg: (802dsed in the casing (304), and
nounted at a part of the pull line (2) that is located in the casing
(304). Two entlse afrattbe cﬁkﬁfgsaloy) wchdped nedih bodpI3040), Odndtthe main body (304L)
anti-cuttlng l()iuffer d ce %3 ar e resgectlvly c %&tedtoth
pul| 1ine P8 e%é?rac @mmlﬂte G4d-1 ond 3 porzoat ﬁamsgv %t? dLeh Thpevertical
thread hol ﬁx&?% (3@1‘1)%&' Qﬁle Q&tlﬁntali'%xlﬂ%bpl'afé (38421 eacﬁnﬂclﬁtﬁ@ s@?ek\efloles

end is connected to the pull line (2), i § passed throug
seal rihg (389GRB)andribe 5¢rewmﬂl@a(ao4ﬁ))l @e (@@Mﬁa)r ﬁmmmtherrewaeﬁmn(@dlngd3®4fieto the

pul I pl at ey C

(304) "has 2ol AR aursb R 9 B B85 (P ik o e R g
whi ch t he tothatksqdVE3)( dddHoshioning &lot apsnig, (3'0#&6) is @ahed bétg:eéﬁﬂlélﬂ)lo tooth
and a fixing n 04 are. npunt ed sequent i Thir t he scre
hol es (3p4{f§k~°f Hor ﬁ?&-ﬁ&m%émeg@.% pspEs FYP hedisasia mﬂé)[’l&rl@%&os\?gagée
on the si d@loayg 0288 &f%Qéan %he GiRg: 5(&%1(;9930 i @B phatbdihd @ﬁ@e%mamfomg is
onto the mandi 10Enmbodi ment 20: a ratchet - type retractor of the
pr esentO i neapable @ﬁ sliding R@‘ﬂ@ﬁﬁrfgﬂh alopg the lomph digedtio of AgTpositivaing st opening

switch (30&] this enbodinent is a concave-convex engagenent
structure, re the control switch (301) is positioned through

concave-conv en b oSsjtionin te

o ovent ng. o RASET Tl FIN ShafucB Lok QRD R B B Ba S 0%
tight eni ngingliidésch poSifdfing cﬂaﬁcSpecgtcfdvea(BOaw) The ﬁdmetldneig &Q‘Ic@\Fe gr3)>v@t304F)
this enmbodi nent inglu tges a.control sw té %301% q&: i ne fixi ng
devi ce (3099°Peraify wathy ?P%&EW“&%@PH@“’(‘% R ) e vetds &”%%’(9&)30 pgtlogcieve
cl os edli’ﬁonﬁlﬁhﬁl os1tio%1ﬁﬁh' ¢he thﬁtl&ﬁ% kGde BMLL Q%Mﬂs) dﬁlﬂﬁe& ke tHé‘!pbm 16rﬁ§g

fixing device (302) are nounted

he control swtch aiq?;ll@
into a ti gbrnerNarmoesi(34F)(@d irprahidozmovaglesrkagd Ewiht g(t E@th dQ@mhe of
tight Q h
sui'ton (30 PeRpina SR oyl e el HEHES o HE PLHONER (Oaxe

rat chet (38b83 (304EL udes positioni ng concave grooves (301B) The

| oosening switch (301D) includes a positioning convex step (301A),

and the posi tTigndetrgetcoenétng (SOBMutBR i ludesc tbf €oixStdlirdial BB ONGA \eefixing
grooves_ (301B) e ratchet 25 form a concave- conv X en

The po%9t|51ﬁﬁeﬁ§04@o’15a X3REIB® PBE LY SPHENGLRe 0P SPYS gy BB%G%E“gA?ﬁ&laﬁﬁgf a
(301G at &@&Q%&%&&m ra%ﬁftlier@fﬂfi it fft ARSI cmetﬂx%g plfle Pﬁﬁhzf 303 for

is nounted with a spring (30
fixing the top cover seal ring (304B1), and the fixing plate (304B2) is fixed to the main body

(304L) by means of close fit or using a screw. The fixing plate (304B2) includes a thread
hole (304A) for the pull line (2) to pass through.

25 The retractor (3) of the present invention can be fixed to the mandible by using screws.

It is particularly important that when the retractor (3) of the present invention is used to
retract the tongue dorsum portion and/or the tongue base portion, the patient can adjust the

pulling degree of the pull line (2) to the tongue dorsum portion and/or the tongue base portion
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When the tightening switch (301C) is rotated cl ockwi se, the pull Iine
(2) is wound onto the bobbin (302L), and the positioning convex step
(301A) on the loosening switch (301D) stops the bobbin (302L) from
rotating back, so that the pull line (2) is tightened. \Wen the

| oosening switch (301D) is pressed, the positioning convex step

(301A) detaches fromthe engaged position, and the bobbin (302L) can
rotate backftersorgasy Hyprésimgahe ctdﬂ&opawltchl(i;mq fifod) a p&itiva duatside the Bietohi Ixorrign
devi ce (302% is a ﬁ,haf% wi ndi ng a cture,. where the bobbipn (302

i ncl udes a°t hedwdibly of thgpsiagnt op gt fhersamg tives Jéusgmgz%)pu 9g %amft Switen

fixing thecpul | Thd 4a ?sﬁ@nﬁsﬂfh@e&&iﬁh@ﬁm&%éﬁ@%@e' s used for w nding
the pull line (2). The bobbin (302L) is connected to the tightening

switch (3010 r
bobbi n (302L)Inr%$§?selgséf’gslt%ﬁgﬂ‘% ‘ge}irt‘ree’{?vf’émhF (‘fh%’g%%?dn%d(@gwmhhﬁe fongue
cylindr} cabaseaglrtlng SO ﬂavuhnguléthmm[é) 4pplyen S(nmlzu\l)h@fomheo thie ¢imgus babe portion or
t her eof , hol e 4 as ,an iptern r.ead

be engagedar\?\ncf) ﬁlpgaﬁe%xnt Oﬁ’?ffnefi %%gagpl%ple% ﬂbeo(iofl Prln Swdgfg (g@dﬁﬁeasﬁ Sé)eg?tatﬂe
ring (304Bonditswin (bot)h@mtcmv@dan@eﬁhaneﬁwd beked gueny thelcbitrsuntie (01)
to the side BOl e ﬁqu pull line 220 i s sequentiall y passed

through a PHABE Of%em 2t i e b PEYPAESPRIBYT isaHRosh phcepstrained,
entering t Bﬁi gﬁ 1s %aﬁa%%\t})mo]kélg ﬁ)éelyt mﬁ‘m%%bghkg%dywélﬁ)gﬁ% and' cﬁhé@@!‘:‘@\qtles

onto the bobb| n (30 and the ends ‘of the pull are fixed

to theid hrea

cl ockul e, na BRI ?tﬁélomémm PR Byt 6 B BaihERandis 5o
i s rot at edthanotodl swketi 38€]) is hdjugted to ani"ne" (R, and af thissigrethe pﬂiénexa(@) aply a

(304) includes tQp cover. (30 at .t he r rt ther

Sl ta gel T e A vl e Biribice HRPE ifhRhc e FoFEn (abesechre
the top com@tcteBRMR),.anAf thertohfie Biskigomi@elis phig (c3R4id) sbSasr MMBhin the
t he tlghtenl ng swtch (301C) may be rotated to tighten the pull 1ine
(2): or therldgeesmesy p@%mqwepééq )y prayengBs Sédted so that the
tightening switch (301C) is in a loosened state, thereby |oosening
the pull TineA@dsgiee OfcomeTFH%S%EOém}éldalbeﬁﬁd’@ﬁm@ﬁdth? Fentrpd switgjpPp1) may be
(304L) of

Sorevs or %ﬂ&%\ﬁg?ﬁd Qleﬁ%ﬁé&gﬂl@? Iglrgﬁ? %lexg:l% {h@n g&&?l xe ]%Jaﬁérﬁ}&(ltﬁiﬁ dﬂquat the
by using spulklige (2) apphesghpwbdr pelipa fdree ol &e ltgngnethest pdraon, mhae te mhqvteahe
gel plug (304D red into a.c simlar t of
Phe Skin avermodR harEndBByaF Rtk Sk SafuoL yoint pburies F the Rty and
al | oys havgaittagitheipelatpRaih@ial béion bfid, thefebg prREnt(npdAHIRde Of

medi cal grade titanium netal of the casing can be exposed out of the

skin ago t he nBABb&neen®h2{haodBIEBALHER @Xtch@Ngpé R&radtdr S1ah8plesBhtifivention
(304D) that is manufactured into a color simlar to that of the skin

at the mandi bﬂ{&‘e@fn tdeIchynBRo isnﬂmba&]saenh,%ah&&enft MR afdeIGiEbARen ARMet-type
also facilitates acgustlng the 5 tension of the pull line (2) after

surgery. Fstragenibics is paveenlab udeble fir beivs mestied at thix Eowfipor tia @ dhe opandiple
304D t |
(304D el B0 G AL U P BESAL) 82981l BOaps g

after s ur gdto;wm the ipatsend t@adjustehé plulliagidagrep of ﬁm tphgte By’lplassﬁl(g”la stviztelpfrom a
state, . the | gosenin vmtch 301D) is .pre S s .to adjust the
cont rofS | TP BRI AA 51 6 e bottin porBL RS rdiaR Sk w0 of fgebieve
pul | 1inesgdod)conitirky a snmall pulling force to the tongue base portion
or are conpletely in a |loosened state, and the tongue is capable of

noving freel yTlﬁb“’e&ﬂEgdﬁ%?‘l&h&gs aSH@JbleQWtBQ ARAAHE retdelor Vi3, | '\Qﬁmh has the
Bef or e sleeﬂgJO the tightening switch (301C) I's tightened so as

adj ust t hef ng(ﬂha@wlel:lﬁm(%l) to an "on" state, and at this tlrre a
| arge pulling force is applied to the tongue base
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15 portion, so that the tongue base portion is in an effective
retracted state, and the tongue base portion is pulled forward, so as
to mai ntain the pal at opharyngeal portion open, thereby preventing
OSAHS. Enbodi ment 21: a single-switch push-pull type retractor of the
present invention Referring to FIG 21A to FIG 21K, this enbodi nent
shows a button-type single-switch 20 push-pull retractor, which is
particul arly Thi tainlob sfvinch (BINgs divided esto at tightehikpoéwituh (301C) ol 8flodskieing
mandi bl e to r t he tongue dorsum (42) and/or the ton pbase

(41) so ass‘t”écef‘t 5@1332) tsgﬁﬁfﬁ%ﬁf@ﬂ@?«s "ﬁgiqsgﬁ*ﬁntﬁt&mé}&?ug%c tigae when the
pul I'i ng deggiggniR sihén tm@y@s brei¥iaa ROSitiLAIRS Ot HS (‘36?A§Bh rfh@-hgﬁtgﬁng
bottom portron of the rmandible after surgery, so as to achi eve gdod
confort. zsmmhs(?’@hét?))omJISh@the s&idw!; (H1Ba} toaotatey bs( @) stem soad thdrarfet the pulhdine
controls bt e

devi ce (30 %ﬁgdé‘g )30i nven:%g?etfggllmn E%@fqﬁdw%@ é’ﬁu‘ﬁgmgg"%“ﬁ’ﬂ?t 13‘0?5%51911
as to ti ghﬂleﬂbd‘)émh@m&ﬂ’l (B(h]le))pudadedlfarrs&)p(:ﬁgaex@m:@Mdﬂﬁﬁemahétr(mle} SO as

switch (301) isr eased 01). can

aut omat i cal® BreYHE ae%%j%%%.tl@ pult fiés'§ @ne Ffe?clpaﬁem(ng)swmht@ﬁ@) Is
embodi ment peel UBE PatéheE B B lss&feése@ so 3k the r@tcRSH (boisms frl %ﬁé@st&@"xblﬁ@h
(302), and a retractor casing (304). The casing (30 is a closed

cont ai ner , diivesvkd ! linpefibogdeate S@ARY torenfeB@ 19osamad Sttaﬁ@ ﬂrmbby lopseaitfgi the ngfl
devi Celd?’oﬁﬁe e nount ed. The control switch (301) is a

concave- convex ' engagenent structure for rred by a 5 beamtype

positioning c t ty Si.t

concave groov%pe(: %i@j’%ss%g@f(@’%%{%% mtrac Or( 1331 %?*?t Cgfm Wt‘tﬁiﬁ@ég%}mn line
i ncl udes afibiagdetiypE0pRand 4 Pdiatigr €QHEE304H1 ep (301A), and the

beam type positioning convex step (301A) is provided on the pull |ine

fixing devi ce'rlie?:&aitrarbdufcﬁr(eegt1@dinh@edamtoamlgm&mglbwh@ﬂ@mci &Q{LEloosEﬁhﬁg
pull line fixi n devi_c ﬁSO cludes a 10 thread hole 302A} and
e t FerIg

bol t (3021§W1f°é1r( PELY; rPg)ﬂi* isétch £301Cped ﬁbeﬂcrosm%sw sh (g Ia)eévioeba
302 he t t

Convex 5t e AH Ly S, ekt AteBR o ENA Lied DEARFNE MORBRY. LT e

a positi onsmg:hs@DtI@} bihich tHe bosmamg( %M()bee@équelndtt alﬂoyltmmgtoadvemstap

Lioni . d q 1
bpent ng- (3090 SR8 Serpind sy RO NER a1 S’ Fo et B oluipne
as a whol econizé}a_hlep r(smmb dnaﬁkfﬂghuamn@@@htbm mlmlmgum@ga@y@easﬁdﬁlock
of the conésrol sw tch (3@/@9 provi ded on the casing (304 and two

tooth rack@Y{Adhts)a sprine rVhete ny: sriag (305 big mwnﬁeaircm g Vegge-ghaged
upper gar tislfe btl&% (@@1&1 )b%)é do3i®dhihe CJMXQ%'(%%' Sths '166%&119% Q& ch (301D)

(302M of th | iné fixing device can slide ’in the positioning
sl ot openi mgludwdgbéhmé slidhdogking 01 Adtand r apisg (BBDEB3Yhere ﬂl‘Ehpl‘nng(]3DIE2)

line fixin ?%n(tr?e%%‘i%%%ﬁﬁ%e?‘F%Bfor&krﬁ%ABfl e (302A) and a fixing

bolt (3021 iXin e pu I|ne (2) is passed

E.“rg‘h’ﬁzﬂehhesé?f BBk 08 e o e et od RGO ol Bpgessed. e
devi ce ( BO@SItfmtﬁg%mmépJ@esAao@ﬂﬁd figh®eninOsvitch ¢80 )0kt #5302 Medgwﬁlﬁb@d
the posj tl% I%?QTZ' i de block (302M is a rectangul ar casing.

posi t i ohi n (Hoe Rusbenfe radridasta tg&tﬁtﬁbwpﬁgtewo ag fiq @r@éedh%ewl
302 I t
cover ( Me)ﬁﬁﬁgd@m@@gmj ANhoe: R ey %9%&1 ﬁhﬁ appe eag&t@g?g(\%%ﬁ &3

adj ustnent handl e (301 he spring 301
and the fl&’ﬂ)h@) bmﬂte lo@mmg saiteh 42Qjipnthiatis| thervdge-elthpied skidreblock (301A2), is

itioni bl k 302 T t
(301 “of PR FCHERBE Surteir ien sy o pec TRy Sl gnoone pbBriFos Hghe
sl i de- bl ockg}ﬁérﬁapﬁnﬁﬁeg*(g) (302I\/I2) and is capable noving vertically in

a direction perpendicular to the positioning slide-block slot
openi ng (302M2).
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The retractor casing (304) includes a main body (304L), and the main
body (304L) includes a vertical fixing plate (304L1) and a hori zontal
fixing plate (304L2). The vertical fixing plate (304L1) and the

hori zontal fixing plate (304L2) each includes screw holes 5 (3040,
and the screw holes (304C) are used for fixing the retractor casing
(304) to the mandi ble (5) by using screws (10). The main body (304L)
further incl utesenwhe pytitizier Wish the ddoseriag kwit(lB3GOBD) js @nsgted the positioning

(301E3) | THEVEOSHR OnAGn LiedbobpuR RO BOAB) IHEEn hagehe TRt rebas tie

posi tioni ng, &k kdegdiapk Q%@%M:k@jmmgd&ﬂéﬂes boRehé fa¥dh@9(3d§l¥1)cﬁnd @ ratchet
that the positioning slide block capabl e

10
back and fGRPtB2kB migas%éoméh@wdg@rsh@wﬁbﬁe blpck ﬁélﬁ%biw rhamhﬁgatghe@%OIBZ)
openi ng; (3Q4P) S
(304G) , % 84F a’ fn%e statgh\g}éﬂéﬁ%iélg%d?E Ipﬁﬁ gﬁx(ugo é%réc%e{]ﬁgb%)dt% enéﬁé r?olBoEeﬂ&? Etate
groove (30@151)eby]lameemngihe'pohhlmg@)oncave groove (304F) cooperates with
the positioning slot opening (304P) in the vertical direction so as
to achi eve 151"hespmll lmb ﬁph@l delvtcal(mtga) irldbedep @shreadhola (B 02 hi),depddl akfixing bolt

(302M is |on ncave ove (304F), .and.i

capabl e of 89261 aﬁ’g‘ g Puil g‘ﬂ% &8 qugﬁgﬁwuéi ﬂ‘@é}l“ie?fi]h%? (35&453 and
posi ti oni nﬂxealwtth@ﬁﬁmam)& a(F@ml B Shaly @R HWollndlbite Btd Bb'BbﬁfG@iI? The pull
posi tioning concave groove ‘The rétractor casing (30 urt her

i ncl udds alinefixinpdetices@8?) i pwgleetsmrstily rgeliet BO1BR) ﬂfgthggorptoéﬁwt@e@ﬁm)md
for fixin r

i s made O?thgpaﬁcel%i)gjﬁcfggf(%f &€ ntloi %ﬁtchgg'gl) ?El)rte?)rtag OI’% élrL?rcg ﬂléeb Plﬁg rg%ﬁﬂ‘ﬁﬁéreby
dur abl e. Thmdfngarm@smmgme(pamlﬁalzm s used for fixing the top cover
seal ring (304B1), and the fixing plate (304B2) is fixed to the main
?ody ( 504 L) | bghdmmamfcaghﬁgfm Istusext fou ﬁmg aﬁd ﬁl@ﬁli&?&ig tﬂ_dfl&JnErb?dvﬂGhM(ﬁt) énd
304B2) includes. a re 0 304A) r the, pu LN 2) to pass
t hrough. 2&¢mall e apg deyiey )( Ibt‘r%@%rﬂm?w\/@% @ loan toR cPyKkdet4D>
the margli bicgvhy3 9@9&9@9&%(304&, a'sﬁllda%eﬂﬁh{ﬂ?a@&!tﬁﬁ bl b ?’ th"Ta chiRd side
when the retractor (3) présent invention 1s use o retract

t he t ongueblaier(8th poind; S@rﬁvah@lﬁs)BOﬂﬁé Thagordrdb aweiclp GY0) ewd thetpallgéne foving
can adj ust er{2 n

AT L R e T L o
pressi ng tiheinbody (4L by tisihg (hB@dl)awﬁ (mml)a ’lrhesxullllma (Dug pdsekel thi‘maglh)ﬂiettmmd

b Ul 1 ng GO ar it sl et (O Sl B ern e hpledaaEbro Repul

fol l owmng md ﬁbﬁh@ﬂ@ﬂcé BOR B}Dtﬁe Eﬁl@ﬁﬂe ﬁmg%oltt(mnc FEftlofd oﬁt\%h%ﬂteﬁl%g Iitch

is pressed and pushed toward e tongue base portion so that the
pul I 1ines(30¥) andidhg lagsenieg $W1§5>.11|(391r@ zr‘r@rh@@pte@bvﬁ@ slinagpeb filya §304B0r andghe
or are co t d f

(300) i o oG Bk oA PARCRE e ktag A0t ek 151 1 o3RI bl AT By e
posi ti onedcaamg si(bq:imel (304hd). The sdréve holen(304IC) awl Used fdrIxXing the rateljctstcedng
to an "off this time, the tongue base portion is

an
al nost uncgﬂé)(tpé%f@an&jgﬁhs)t he tongue is capable of noving freely
durin eaki swal | owi_.n oth at|V|t| s. 10Before s|ee t he
cont r ot sw tc‘Ef‘gS( Ropsnipg "f)rtg% B 13155 Th it FashlpaeneHco s h v B (CYE2):
that the CRILARAL s tgb5)(r§£ﬂ-ﬂ.lrth§r K’Ed:hb'ﬁ{t&ﬂ i 1%§Ion19§‘spr§1%i‘§@5) 1@5‘@01§i§pr1ng,

this time, the pull Ilnes (2) apply a large pulling force to

t ongue bas‘éhlpbmaymrov1§@ atfpuge f@ﬂ@i\tlramgqyerse)a@ethsmﬁth@matcmt (301&3) so that the
ef fective

Forver d. - <BREAbAs LAY BRies o SRR RERE pRR LY Lok 3B BFR o e
prevent i nga [054d8d sthieAttdadyaehiofing dust tookenige sfthe pdldliAy (¥).d THardsyoring spring
adj ustnent, the control switch (301) may be pressed and pulled toward
the mandi bl e, and then rel eased at a proper position, so that the
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Referring to FIG 22A to FIG 22Q this enbodi nent shows a

doubl e-button ratchet-type retractor, which is particularly suitable
for being nounted at the front portion of the mandible to retract the
t ongue dorsum (42) and/or the tongue base (41) so as to treat OSAHS,
and allows the patient to adjust the pulling degree of the tongue by
pressing a switch froma 25 position outside the skin at the bottom
portion of (WEehaveneedl fxedfié tie bsbivig 02]) sal ths other andlfixed tb@mdmdmﬁf/ @04L).

Thi s enbodpnment shows ubl. e- but tchet-t

whi oh has. EFFB 8¢ %&%ﬁ%& Shict 59 S press B ot 30 Bl i pushed t
(301) is dioyiteed ohé"&tgp dotak dNfaMANG c% F&Btlfe%@s}@nga@ﬁné (MS?%%H'tE@restonng
switch (301D opts a ratchet 01B2) as an a.é;stnen

structure. SPE@érG?JQﬁ) gtﬂdm#ibfftm%elﬂsitlgld@@ﬁnﬁgmwmgdhw}@ol lopsgnipg ewieltl(304D)

Phe r ot ohot a0 a0y ShERoHHE i pOeh O B EN A LR o B T

line 5 fithengclobeB0d¢B2)808¢ast themmuleet {39 IBIZ}] kb ehat thh Grparestribtinpaie ((Rl)presﬁed

posi tioning canvex. st 301A n e | ogsenin s it C 301D) is u
for stoppi %@ ofipg &g ( S@?l(aﬁ ‘ieH’r? P%mﬂ“’ Lﬁg%%‘ie% 4 E’Y H&T’gesé%“ EFPINE ?3%%
prevent | OQSI%r@Bhﬂ:ﬁ &f ab h@dhbgh&@&%%&ﬁbh Jfi the$ull Zine ﬁ%@dm@e mﬁetﬁél@gy
swtch (301D) is pressed, the ratchet (301B2) is rel eased

@Bmg

t he rat che#ehf 3t Ipasening af the pull Ene(2d, Refer hFIgr ﬁ%sFlﬁh&Fp@nd FIG. A&t
fixing device (302) to enter a |oosened state, thereby |oosening the
pul | 18)ine (P3st mountl@gef:thfelp@aﬂiny Te mableéhctﬁ.mttmonmeem@tmm thus praguct,
i ncl udes a i ne ( and
a retract otrh cas%cﬁégr (? §Tabuid jﬁfhplo‘élgnci t:h %OE %tﬁ?‘ 368)d| -\ff/,l?%é{?tecgve
into a ti gﬁte@ﬂl’ll(ﬂ@ﬁ)amtﬂah v(aﬁmsa madeloa hﬁd)ﬁelrﬂldxgalsmatemhl &d kBhourBal i the

t he tightenln SwW tch 01 and the | oo n|n SW tcC 301D) adop
15 pusl u- otfTaFPY casiigd3 sb egwﬁgy ?@e%‘éﬁl a%fe@lqaghgkéé?%% bt

pusl u-od. Fhe 3049}15@11& eﬂsl@we%em%@mmioﬁh@ 'urmﬁ@ﬁkﬂﬂ dés)%é %mp cover
(301D) each |nclu a positioning convex Ste 1A), ere

posi ti bhi ng‘»‘abmﬁ/@%@i)eﬁﬂe%@m; ophisugh hele 0§t’-\r1DJ@m f e fonﬁlemg the top cover

"ol udes 2 RoUk ShESENS! dehl B sHyAL R UMb Bl P ey 00,
wher e t he wpichmgt qBPffoljdes 8 rominptfiedttion HuhelswpogetsshapdtlindQ).sRefeto FIG.

bl ock (301€%§. Eg%ggositioning convex step (301A) on the | oosening
switch (30 toF es a wedge-shaped slide block (301A2) and a

spring (301E ere the_spring (30 ),.1S ted on
wedge- shaped Zé‘lni“bﬁemﬁlfrﬁ’&ﬁ Q"ﬁ"ﬁ)@ﬁ?ﬁqmmr %3'% EEFE%W‘E PPyt O%ihﬁ gangibla{5), and

time wen fifededahit @ﬁh%‘%ré%tcﬂ‘heﬁ?’@ﬂec}nd of Eﬁc@ls§fefi|>ur tHhe 1RR§id) B”ﬁi& to a
convex step (301A) on the tightening switch (30 that is,

wedge- s hap@cm esn@dmgi e Oﬁfogckon(@mm? pulppletedd). tNﬁeit raaurzgh:@t kn(lf@@ﬁmzyl tq igcise

rotate by gy @@gom FBrafiSof e 'gxee?aggso gh'anh&ﬁk bull rgfér%g%ﬂsel éﬁ%t{dsgl%)the

to fTDVEtO epu osItiho onv
(301A) on tnhﬁ:ula@d&;@ﬁ understhe tnoico(ls'Sﬁ}l’.ﬁ))ran‘e hﬁ}'ter io$ thd fmagumhl@e-p@h&meﬂd/or the

slide bl ock (30 i S or s reverse rotati on o

rat chet (36%%5(’1 a@%%@sb@ﬁﬁn shegiebpergirl Fagior @rpéaetffa?qe into the
l'ines £%) . tongue b6BOEEH 4 PBsibA lcldst @@thevﬁﬂﬂdlbfée(Sb Ogethk rfguls II Gifes (2) are
(301D) is pressed, the positioning convex step (301A) on

| coseni ng ¥papactrely dowm) todhe aishuty ﬁ}éﬁﬂﬂﬂmblﬁéﬁbbﬁetmll(lgs@fml)glca! Feitactos, The

(301682) i RS (Dt S50 ieoeah AR LR LM Roh ShEO e progptive

sl i de bl ocshettBG336)}) andsther ﬂllatvntdilefrbﬂltthdﬂﬁip nd @ Bﬂe)prBﬂeStmen;haath (306).sTht eull

whi ch drlv St ul | devi.ce, (302) to enter a | oosened .
state, { heh 3&5 %@E@HF}W@H@% tP.%ﬂfe@)gf%m)we Prjmeie the tw%%ﬁ%&%@m-
device (302) includes a thread hole (302A), a pull line fixing bolt
(3021), and a bobbin (302L). The pull line (2) is passed through the
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10 line fixing device (302) is connected to the ratchet (301B2) of
the control switch (301), and the ratchet (301B2) of the control
switch (301) is rotated to drive the bobbin (302L), thereby w nding

or | oosening the pull line (2). The retractor casing (304) is
used for fixing and mounting the control switch (301) and the pull
line fixing device (302), and includes a main body (304L), a top

cover (304TCg pulllbnes €2)edvswi 80dgm the: toph erebal th@bmte@ﬁ@aﬂsh)eath@%) s e, g&i then

film (304 a seal ri 04 a si ng. si de 411
screw( hol edePEYadyVe Sﬁtf*@f?@ﬁt ?f?t) thg gpll e (%Ml)epa rPé‘”t%‘gS ‘tfﬂé o Ratihe
devi ce (30gpteRti®e §Héhltﬁt(§(§t)laﬁd ithReulieink ?@ﬁteﬁ@i@ angd ﬁ@a@ oftfréteuta@r CIQHzﬁry,

(304G is fixed to_the main body (304 usi ng e SCrews :Hg
The puI | |thﬁ@ul(1 bipe ﬁzsmphgléé’@ﬂ)h%glweﬂ Frefi ealchhmﬂ(%) tpslmhyea@h@le( A)of

seal g i t

pul | 258 |ﬁ1§g’{‘@ I&%‘i‘eﬁggﬁg%@é’g(g‘gg)"b%g %%e H’&l@ Mﬁ%.pgg €%| t%e 'sDfgical
(3021). Buintivss afe stitueed; thyhtenplagngsthe Eurglcélaii))}:@)loanﬂeﬁehm RIGo2&IDd HG. 22P.
switch (301D) are wapped by the silica gel film (304K), and the
silica gel fiEnmbpdiddx 28nch dbeblsdaktonimagche8ARadaype fretraclof of tthe predent
body (304Lﬁwb¥ the casing side plate (304L1). The screw holes (304C)
are used f %1ng t he retractor casi ng (304) to the mandi ble (5).
25Fast Ioosenln of the 5$ i ne: To achieve fast |oosening of the

ratchet (301839 elralgrf@stl .2'%@ goththBRadbl)s SRR ATy tif Spsigpdly b sppg as the

The refd Or {cAhiS5b1080d 30BPhbddimentC! | Tn FKHoREmentDb Clie gﬁm’ 1iRé ﬁ)(ﬂn@%eﬁce (302)
force for dr|V|Q%@reverse rotati on of the ratchet

t he rat chetonggadR)the raichei@01BY)bemgdle qozgpicaippnentod tlawpvtecsl swheh 6@[1) of the
e | e o 3080 TR o ACESE AL, BOSHEY BE) S8
one end fixedichaf tHedobbihlfsoRL) Hdhjroketchyt doatrolling theatrdtibn xfbe tamhteh(emBz),

mai n body 304L). Each t ne mhe the. tighteni S tch 3010
pressed, Sﬁ%\f%@f (tteé ig18ping;ea Ba%% 8@%?@3%1%11% i‘tjs epodiment,
to gr aplsual {h¥ SR8 $i8s th@art ﬁrﬁtﬁaﬂlliﬁg xRl dadict 3552 codasiell t@th\%ﬁﬁ’élﬁé’t (3 B2)

spring (305) gradually stores elastic deformati on ener
| ooseni ng bsing R cgr3eemporsnt pishprantrobswitchifE0 [p oSihe rasrsiciogisedhrpedcbalt eplcture

301A

(30380 O S SRR L SRS LT L Bl g
t he conpr essewnrod sheanicher (3PIBA)gso( BAD pdjust thetiphterdng degled trdoadeasipidegree of
ener gy stored ﬁé?%?ﬁ restoring spring (305) is released, so as to

drive revef€ on of the pull line fixing device (302), thereby

achleV|ng fas senln of the pull line ( L Refer, to FIG 22E,
FIGc 24k and ﬁa@tgmﬂﬂ%ﬂw tfrt BHgseny ‘i“ﬁ%“t“’Fothéhb?tﬂdé“Sted

the doctorpy ﬁneﬁ%ﬁ‘\éﬁf‘fr%ﬂltd Yot betivBS tRIAJLAlp aﬁdta]erletvé.a&tmrafte%)su@ y

further be provided with a protective sheath (306). The protective

sheat h (306) Réfel"i’q b Pranala b whe. Zﬁﬁdgt&l u@ptm?ﬁié &achefdf r#?!:s%nm&lhbﬁ‘ hat

and is nmounted In % he retractor casing (304) seque assed
through t his adiused dbytibt @aif@04mm arpdSItlthebgwatn rherigvV(ﬂSID[zﬂB)d te lt)Wer teeth after
casi ng, the threa haol e (302A) on the pull line fixing device, the
top cover PEEL & 0‘r’vlnng (304B1) of the casing, and a through hole

304A t f f |
The putl 11 notiom Rlpbghalr be Bt B bt Dol on e (Sl of e
whi ch not ﬁaahdtblera@&bld@e&toahdwtohﬂgnﬁ&ﬂ@ﬂth@ﬂancnuk ) B4 (R &Un@el Switch€301) of

pull Iine ES Refer to FIG 22J to FIG 22P. Durln%ﬁa81 unting, first,
the retract radJclst)?d reiragiox &ges WPWHE Iolisrwayapttersprache tipdaurblirispgiled an.
20 tlghte r

ines (2) TR Rl BT K e T Koot S e Ron A8 (0TYp Bl o

plate (1). Next a surgical knife is used to incise the nucous
menbr ane of the tongue base portion, and the pull plate (1) is
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Enbodi ment 23: a doubl e-button ratchet thread-type retractor of the
present invention Referring to FIG 23A to FIG 23D, this enbodi nent
is basically the sane as the 10 technical solution of Enbodi nent 22.

I n Enbodi ment 22, the pull line fixing device (302) connected to the
ratchet (301B2) being the core conponent of the control switch (301)
of the retractor is the bobbin (302L), the pull line (2) is wound

ont o the bthabsenves 30 Bie)conasidwitol (30d),abiapto Wifhtdnhe 1sbbibe paBOAL 2) S
controlled by controlling the rotation of the ratchet (301B2), so as

to control thadusgithesint@ camdd booan apesidegbeesenahe lover iy bid the Revet Zeth,
In this enbodi rient 5 the difference lies in that: the pull |ine
fixing devtcaaflappsicalopawd ésdcﬁeétef]’h@erﬁpéﬁé‘%ce(@roﬁBZl?atlﬁé‘i ifgnetheffestnde and

conponent chusttﬁ;@modg,%égguegy\gstf&gngégl) of the retractor is a
t hread-bolt "structure, and the position of the binding plate (3020

on the 5?;8’;‘8 ?l%lohm%l{t gt urtgu%@t;ﬁﬂﬂﬁeg t8!|: ﬁ’t ot‘tjﬂfegﬁ‘%gn{ fﬁ%@ﬁt‘i e id sted

r at chet SO as to a enin gree or oosenl
degree of bhthepdtient from (hE)bottﬁﬁﬁmmdnmétlte Adndibletadteg sergery | | Ng deV| ce
of the present invention that is adjusted by the patient froma
position bet V\Eefﬂrdnlgeto |FdEe2SA Bmd BIGE X5Be altansme pukiap ldeaité of ths lprcg;emtynventlon

Referring to o0 FLG .24 on i vi e of the
present s A @ftthfga%atﬁg@ghe tofr" %f(?ijéflﬁ Wi af PauteEepgRshown.
bet ween the | lip ndthel r teeth after surgery is shown

25The t ongue }Qulaﬁtppgiﬁ ngjé"’lﬁF Of)ﬁ\ggpf?ﬁ%fgéﬁ’ﬁnﬁl%’\}éﬁto%ﬁg pa thedimt %Hfaaﬁof the
the fromt ﬁluﬁélareean@aog@@ tHRBSH RN oxﬁeﬂopdhe%ﬁanamet h%@ﬁfcageﬂp@&r&b@ﬁ) Of the
the mandi bl e, so that the control switch (30 of the a

retractor ¢@tﬂé§f@pimngile nullingtleyicnay the pfesemt lsmng@lr 15, outside th@&b@n af thp bottom
'l ed
pul l ed ap ﬁ&:’g\#{?ﬂﬁ@@ﬁﬁ@@%ﬂd‘% th[%%gl%’l% Soll nqss‘?ﬁatt ?ﬁth? 088 afing Ec?c?on% ﬁox%n O the

the contro toro Serves  as
control swinbhodible3Why silisogd phig3e4hs emoved, hodte rscﬂah-enmtl(ﬁa) ik lged t4 ﬁl)ess the

Adj ust ment can, be, ca ed ou 03|t|on bet ween e.lo

e he T osanor S8 ChL Efearard atd Bl B8 tins Plerchg apee] i (GOD, sols to

appear Péﬁceu%l{ terd B¥o3h kRPullilhe Do @fijf.l@t(%ﬁ@t@nsﬁ{‘& tBpUBEAEDS, tl&YeHyQ%ntrollmg
a

patient is cilitated. 5Enbodiment 25: a tongue pul i ng device

t he presenthepplisgdegge ehihe tqrgugbfsasvpéwn@ydfph@ewedorswmmmome bottom
portion of the mandi ble after surgery Referring to FIG 25A and
FIG 25B, a tBmypadinent2pngdoehle-cetradtor tomgpe pulbing devigenf thepresent invention
adj usted by the patient fromthe bottom portion of the mandi ble after
surgery i s shiefprringite RIGngesk apdFIGn2pRieviableafiradier tongeamillingdents efithe

is nmounted_on the front ,surface of the
presen DSention]s sifowa,

20 In this embodiment, the difference lies in that: two retractors (3) are mounted on the
front portion of the mandible and close to the bottom portion of the mandible, and the
distance between the two retractors (3) is about 10 mm to 25 mm. At this time, retractors (3)
having a small diameter and having an anti-cutting buffer device (303) are generally used, so

as to achieve the objective of minimal invasive treatment.

25 Embodiment 27: a tongue pulling device having a combined-type pull plate of the

present invention

Refer to FIG. 27A to FIG. 271. The difference between this embodiment and

67



10 mandi bl e and close to the bottom portion of the nmandi ble. The
silica gel plug (304D) of the casing of the tongue pulling device of
the present invention is outside the skin at the bottom portion of

t he mandi bl e, and has the sane color as that of the skin at the
bottom portion of the mandible. The silica gel plug (304D) is

removed, and the screwdriver (9) is used to press the control swtch
(301) u pvvaEnhbaahmeat 1 liésein slma'etht puteplaet(d) ¢ Eleodhnatinds foemed b a (i8im msal
as to 15t| ten or ‘%oosen ul | t o adj I t he tension of
the pui | | PR ipcted fuf BRIR! 85 w&mmﬁwﬂ%@gwqe%@n S Qg gogporept while in
t ongue basmmﬂddﬁﬂemﬁé Pl 1519@ (e meelgpmmﬁcinbﬂ@ th&ei el B atLO0) of

a doubl e-retractor tongue (EY ing device of the (ﬁ)resent i nvention
Ref erri ng thé prisent ipeAtiand ¢yided méma left-gidepnlbplatet (1 824 boandt conghisidspulliptage

i 11 or chceU 07 RE TR e |G BINE (RIS o8l 0 Be SORSRITRD oty [fom)

portion of thtchghrammbhinhealamdwchmaedlmnﬂsime{l@ﬂﬂ)t mflepmeﬂefomdef)ull plate(IOQA) is

mandi bl e, and the dis r ts (3 ou
T o 25 nioTRblSR i e FEhEs ld“r@lﬁ @%é@gaﬁe@ N i Satodi Sornes e
havi ng an gétvkerCHé ldf@gdé)pmrlﬁateqﬁ)gpg%nﬁmgh@megﬁlmsra@é (igompsed, so as
to achieve the objective of mninmal invasive treatnent. 2 Enbodlnent

27: a tongue m!éabge HodgYd &@n&a% g@vﬁegﬁlﬁm é@@&rﬁé{@ﬁuﬂhﬁh{mrpﬁ&ﬁﬁl Rbvitd18nd

present invention fer to 7TA to FIG 271. The difference
bet week) t htegmémﬁm topgge t@ﬁ@bs nEthb«gdm, periiculurly coptinuitytof susculksegepigiglossus and

pl aj[ e (1) Lerl':ﬁm Lnats t(}'ths ?'b];oqlr % ndr {Hetliﬁl@ Hs%gﬁﬁrane gtl tﬁé %ngue dorsum

subj ect ed 0 a ne sta ur| ng process, and
conponent ; owdhé hcmgum bisej Wh]@hbﬁ danerhmtd retiives |f1u:l \i/oqmldaﬁrﬁl dulthe Ioﬁlef harfieidcrbyses

t th | | 1). of th t
i vl Becti Abng fres ol GasysHPrupl GB g hatonga bae g i PR it
plate 5 (&09D) ofmeg]r F(ldrgaz)h@ﬁtm@t@qogmhl arfd ﬁfteféufka@A)mI@ 533%E MYeQbhgth

to the right-side | at e 1098?z t hr oug mechani cal connection
rrechanlfsm(LJ!QQ):_‘)fth%@e(rl 9@is Parm ta 2 mmp and prsfeetdy 6 1094) 1§ mmassenbl ed
to the right-side pull plate (109B), a gap (109C) and junctions

(109D) are foThﬁedlebl@tIW@Emmtiqnefmecm@%n HU09E)pisat encchodo) favink meehanism

right-side |l 10 C) .S [ d.to
such a spa%ag)glflﬁé)? lcan% t(r?/ét)i Iﬁ‘f@il Fﬁlatreidra%gﬁs SUI’G\%I 3\}%]16 aarﬁ‘%glgltfbc‘%?rg’n@s?(gnﬁg‘é Cc{nﬁex
tongueI ti smgegenéafnt tﬁ@cugfap% thpeadtfixing srdcyure Glt)dri]‘thm;’rﬂdt:)(ﬂWmGﬂ ﬂmsg:mbu&mgms In
geni ogl ossys and .ot her fibrous tiss the fibrous tj S un

the. micous HHHIRGREETG LG FEet ft&w&%ls Pt B RmEsh QYRS JB3ED s aighe
one hapyl 1 pdeicds (1098)werdn (RNEG- @iﬂe%ﬁl@ Rid\@ Do AR thé"ﬁélﬁ%&ﬁ:ﬁ)ulllﬁate &109B)

pulling force to the tonglue dorsum and/ or” t he tong

The maxi nuidryetthr lgiisidepu bplaﬁﬂéo%%)ﬁochq}%b)tﬂ@ pell plate @O )rrm and
preferably 2 mmto 5 mm The length 15 (L109) of the gap (109C) is 5
mmto 20 nm Hrﬂjptékélﬁeef?aﬂiayoaenﬁ fixed to5thepull line fijig stachani BR) so as to be
connecti on_nec S hani cal .f capabl e
of fixing WO ec{‘% mﬁl gEl)at ﬁgj’ @Sronlé%gaerlrlglﬁexegqgltgg Qra{: )u?og?sg’be
concave- commtahg)atge mﬁfﬁctcﬁt(B)JCThH fur gull ﬁmm(d) kpatialy psglﬁmther@nm’late (D).

h h f ) i | h di
ot ruct iy o Mgl e 19 SRR L At S9AY I kg oS ey ajste 1088 arf cpmeinea
20 juncti %@EMV&@?WE hieribehd f1§sh6£eofﬁhl4 Jon@learﬁﬁ’sc(elaggeagan@ﬂﬁh&hﬁ t%le

right-side pull plate torivet the left-side pull plate (
to the rigeap- €08€) perveerp thet lefi(sidgom)ll plate (109A) and the right- 31de pull plate (109B)

Through the gap (109C), the continuity of musculus genioglossus and other fibrous tissues to

the fibrous tissues under the mucous membrane of the tongue dorsum or the tongue base is
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The pull line (2) has one end fixed to the pull line fixing structure
(102) so as to be connected to the pull plate (1), and the other end
fixed to the retractor (3) so as to be connected to the retractor

(3). The four pull lines (2) spatially position the pull plate (1).

25 Meanwhile, the left-side pull plate (109A) and the right-side pull
plate (109B) are conbined through the rivets (109E1), and fi brous

ti ssues of nmhingnitein @meonghsod, ds vasumd sarduwded h O thmthérémgc&pm(:é.ﬂﬁ@)vets (109E1)}

bet ween the left-sjd ul | ate (109 and the .ri si de uII | at e
(2008 ThGUGRRer G enedeos cha shralb gepe s e gidchedBeictn
geni ogl ossike iﬁﬂﬁd@bﬁ'{@?}afel (PORUSankl itFeSi@S-stde pull §l1dd QOIBS thel RPALEISy WRSSHially
t he mucous nenbrane of the tongue dor sum or t he t ongue base is

mai nt ai nedPOosT¥PIFEthy ARl Plaieh@)\m@ﬁhel’ impregdcberchnifedtizelymbievientizmghifting of
t
Since L6 bl AGTTEI 95 e O 00 060

pl at e (1091&)111(&6&39.(1 he right-side pull plate (109B), the capability of
spatially positioning the pull plate (1) is further inproved, thereby
ef fectively pSengioal mecholof tieatn®OSAS inathpudnibgdiiatet: (1) ; and t he
pulling force to the tongue dorsum (42) and/or the tongue base (41)
i s increased. ASurdjéal ahethivrl fo8 dmplantidg @atibmGie Goflitg davidehifahe plroetit TBvHntion
A surgi cal ‘rﬁ‘ihOd for | anting the tongue pulling device of the
present i nipa X’S‘ﬁluljrﬁﬁth?gﬂlio%‘}&fﬂ% the follow ng steps: 10Firstly,
surgical sites such as the tongue and the oral cavity are disinfected
under Hhest helirsilyagwaical ﬁ@eStwcgéﬁéh%utowgewpﬁéh@m§ c@¥itppeg disiafqotsyl, under
head and n f t wo
Erf‘egth%f{ Q&chﬁa'x?g {0 gelaffrﬁqg(ﬁg%g)é ts c)g)égaj:' gavqgel?t%ﬂ(%c@ Bec%asﬁgkrl gres

pull lines to a left-sidep I'Xi ng one

each of anot Q9

Chen, “using. oechdl Biihg ot AfFof Aol bARIPAS F1er BuEbG pEITOMA) gna
at a posi tﬁnngainmﬂd of Gaatrol oot twirpull Bndsrto arightsidepidl dlet € 09Bpithdnaesing a

the tongue a e twa t de ne of the t and . of
L bout 8 e B R G T BB RS o el iTeBE SHuRaS Ants i RS [Dsmae 1S hm
and usifng gomRgenAAlae @Eﬂmedf heneshath€ bdseGoBSide? o SHP AR dffige tongue

mucous nenbrane toward the tongue base, so as to forman about 40
deep sur gi ¥4 ofcabppt § map trﬁ@%\/ﬁlsalmumngﬁbe glugeds membigae af Hheitpravss aftdhléslﬂg a

tongue res

Si ngI taneoﬁgi%!ﬂt\é s%]ﬁeut eﬂgs@(ﬁéfb‘?‘f%?gm BEI%EBIQF}J: rr{ugélgq?%%ﬁ tg%rdttﬁ%tongue
right-si debapa,l sp aptcaﬁoan ed 0B 40 ninodeepesugiratcavitly oo daft dnde‘ghbﬁﬂmﬂtl’lfenldhne
nmucous menb, .o?q ue dorsum1 4§% aﬁ d/ or @\ge ton ue b % %1
ToCba’ ot r o fondie felfecl PSR DO i icd Rirodis | D SR FeaRB Spdr the
pul | pioat eleftl@RANullpnde @maA} argihhe ﬁg}d%ldallbhll p[&tca(tleglé)h%she é@glaalcmlaes’mbw

at 1 mmto 10 nm at the sape tine he ft-side pull plate (109A)
and the ri @ﬁ@%PW%‘I’W%‘P%@@%&W@}S% @Z}ra@dﬁ@réh%@awﬁ%@ﬂi@éqe retggetpd;
thirdly, c etrtl;@]

assenblin M}ﬁfgq]g ? X1 ng a?ﬁ%ﬁﬁgﬁeﬂﬁeggﬁ %Eﬁ%%{lg{lgﬁ ? (géA%ﬁ)',t %ﬂp ﬂg right-side pull
ri ght-si deplme(IO%)aimaI(lmD@B)at Iltnmdugﬁ nun,medhamncuineabﬂh&esideqmll plate (109A)
mechani Smén]d %E) [ QU he to scl es

oot choqui e et bih SU3 p1did PHER e bt RRORGUIUEE 5 Cificty, glopipe the

and thes ri gi@tlalsslud@ceﬂlﬂ(blbeg@|(133)9ar(dld§&elﬁ)blln§@dd GiRing g leftRRlcpan p(al@@@A) to the
continuity of nusculuy eni ogl ossus and ot her fibrous tissues to

f i brous t1detstie pleplaeH0RICHEh Fenehapiealgronperion mh@%m&ﬁ)oﬁbmus
t he tongue;Qaserins tHHéJétnﬂls@Egare sandw-m{eﬁqlﬁ ¥ ea g 5); Q@Q@}ﬁeltwée'nq leftld g%ﬁ plate

drawn to the vicinity of the mandi bl e sing a QUI nee
Fourthly, @A9Ahenditlenrighy- smdwlhbbteg(ltﬁaa) I amdethrdugb theo gqx pki@é:),t tmatinuity of
mandi bl e (521 he ret actor O& htlb { &‘ q ’ and_ at
the sanme tTHE, L%Si%““’é "Issuﬁ % 1o ¥ ﬁ(‘ﬁ%es Sul S’\Rmus fsﬁ‘§§ % thp gnucous

adj ust ed respectlvely and all the four pull lines (2) are fixed to
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Fifthly, the incisions are sutured, thus conpleting the surgery.

The tongue pulling device having the conbi ned-type pull plate of the
present invention has the follow ng advantages: 10Wth the use of the
flat pull plate (1), the contact area between the pull plate (1) and
the retracted portion of the tongue body is increased, so that the
pressure generated during pulling is greatly reduced, which not only

i nproves tmempiink bNthe@dfgae orstiitor Hesongine Gastsis aatdtaingl.t he t ongue

ti ssues when the tongue body is retracted, thereby reducing injuries.
Parti cul ar |y, TMkdI{] thEigullBes @f) drbieraoandiinadibiper Mbklan@bRi(S) klsif s Bude
by the left-side pull plate (109A) and 15 the right-side pull plate
(109B), coﬁﬁﬂWU|ty of nuscul us geni ogl ossus and other fibrous tissues
to the fibrous tissues under the nmucous nmenbrane of the tongue dorsum
or the tongueFduddy, ﬁ%lwmﬂ%\m@fwl@l& thrlowenip tamrpesettepmandible fBbije retractor

t hi t herg en A PLelyl! .

1 1A BE AR G B L A B e
(42) and/ of2) tleaadjwateguespbaely| dﬂo) all me Sacenllivies (@) dre fixké tauthe rafactoh3).
spatial pulling node with four pull lines (2), shifting of the pul

plate (1) af tEfthlyibedmdisdibnscine sismed, fikad dowplatinpiieyvsngeedl. Parti cul arly,
after the conbined-type pull plate (1) fornmed by the |left-side pul

pl ate (109A) Bré tédd@er pg@hhg Hedice MakingPihat @BiREBYypeSpB thte Toif MRE present
(109E1) for f|X|n€ the |left-side pull plate (109A) and the right-side
pul | pl at einyeptie hagthe folloxingadyagtagesruscul us genl ogl ossus, whi ch
further inproves 25the stability of the pull (1) so that the

pul | plGte (1Vihdkasussef theflat pyll glatedith éhe contact arﬁa 'P‘HW?EH thppulf plageg¢} ad the
(3) is Conl\é'ﬁﬂétﬁe&gbbﬁok'aﬁﬂe R%Q%Oﬁ?@ ﬁrﬁke‘aﬁégf?%a lrﬁﬁﬁgé g?esahlé lge#ér&ﬁ& dufidg

are fixed to t retract so’ that t egree-o
pul I 1 nespylR)g ic greatie rasioeade wheshnbyorayl jnug ted thopudling sflere byt atontvoidk cittieg

AR 0 e A L e N N S S e

retractor ) tHeisé ofthe cckzﬁblaeh-t;@b odlll plhteq) oUhgEbYthe &fuﬁwpumﬂ&te OIU9R) and
t he doct or can conveniently adjust and fix the pull |ines @¥9 during

surgerdd b righésid Wﬂdﬂ’lé@s(l%]%‘h sCPﬁTé‘?ﬂltyc%fnt%C“&t? hgeainglpsaist ad atheyg Ebssaus
SEmbodi ne nﬂssgé to ﬁ'letffH?&}é%sts 'uhcﬁg tlféq}fﬁc%ﬁs Hl@l\ﬁbfhge 8f lll'fé m&e?msum or the tongue

conbi ned-type pull plate of the present iInvention
28A to FI G?aSQSKmaTmandi fd dreemaembm wetent, tthdrebyefvintheli emranciag dhe capablhty of

Coon) "anaehab) Pochutebeytin Sikaty REG0MD ok i e oty wd\ ke

dorsum (42) and/or the tongue base (41).

20 Secondly, with the use of the spatial pulling mode with four pull lines (2), shifting of the
pull plate (1) after implantation is effectively prevented. Particularly, after the
combined-type pull plate (1) formed by the left-side pull plate (109A) and the right-side pull
plate (109B) is used, rivets (109E1) for fixing the left-side pull plate (109A) and the
right-side pull plate (109B) are inserted into musculus genioglossus, which further improves

25  the stability of the pull plate (1) so that the pull plate (1) does not easily displace.

Thirdly, the retractor (3) is conveniently fixed to the mandible (5), and the pull lines (2)
are fixed to the retractor (3), so that the pulling degree of the pull lines (2) can be

conveniently adjusted to accurately control the pulling distance and the pulling force, thereby
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10 have a U-shaped cross section, as shown in FIG 28E and FIG 28F;
while the left-side pull plate (109A) and the right-side pull plate
(109B) of Enbodi nent 27 have an L-shaped cross section, as shown in
FIG 27E and FIG 27F. Secondly, in this enbodi nent, the

mechani cal connecti on nechani sm (109E) between the | eft-side pull
plate (109A) and the right-side pull plate (109B) adopts a

concave-c omheevn@aremmm merdpestia effeicu r]ea,mmﬂmhe whemttexdogblefmttom typh estractor

| ock screw.( E4 C ncave [ oov kK nut (109E3) for.m

the concavE’ M%ﬁj eﬂﬁwgﬂéﬁgﬁﬁ S“§$ BtsF aHCtPlhcalﬂlc@Ve’E‘ tly ?‘51@ and
28E1 and FhiGmeSdi 1l 09 dules fur b'iftrlé@twtfuﬁdl %ﬁgﬂa@&eﬁdﬂbgmwm
27, as shov:/ntl n&él Cli (%E IIIi:klﬁga %&%1 ar?d FI G 571 I n addlatl on, the '

gap (109C) sWwgihed between the left-side pull plate (109A) and the 20
right-side pull plate (109B) in this enbodi ment is acconplished
t hr ough® cor r eEpbadineent 2§ wdongespoiing sieeird hevingdgUssheped hembiaed-tgpedpull

pul |l plate 0 side pull plate (109B), as shown in
FIG 28A, E'I("é‘%%&% aﬁ'ﬁﬁéﬂ@% while in Enmbodiment 27, it is
adjusted thr h ei,ght . 0 past s,. 09E2 of the

structure, Oﬂ‘gfhrtt %II;’ lgg% toz%l(j.':" 35, PRRS WE%B“% BB{(FP iment, gnd
formed by Bpbbodiheyt D7 ladsde theloll@§ing hisgebe. present 25 invention

Thi s enbodi ment shows a pull line (2) of the present invention,
whi ch, as showe kﬂ-ste@uu?;ﬁAe (i®Adiahd et tEfﬂ@ﬁShﬂﬂiﬁméiP@BB{ ofl@ig ficﬂlﬁohﬁﬁfint
urality of nmeta

t he puII line (2) is formed by spirally braidin
wires Havi bryea Wishanst erosppection, IR 5 BCmABE prd FH.2 S8ty wéd@ft sifle pull

is speci f I t (
Shape. morop g Al 1oy R e Ea SRieral prac1B08) Bk bbb HobEhl Sl s
The net al wcmrs apfhayrcin FAGs AL dmddﬁﬁl @7Btructure of braided Nitinol
alloy wires not only have high bioconpatibility, but also have a

| arge tensil eSecbnchgmhhlaredlbhﬂmnf alhd gaehanesl ehaeion nreetartiie ( HOE) betaicen

S oventi on. e MEERHE B Bl G b LFafihe it eIt 08 BESRET bonpavasepnver

tube type @fgabdiferPE@scRite, WHYEBSHVRR steps OIR&E%dklsﬁﬂ:vﬁ@Oﬁicﬁtanag'%onéabb éroove
enbodi ment shows a cor%om te pull line (2) of a corrugated tub eﬁ&ﬁ R,

of the predbhlock aytd W9 forarlie pancayer saayenengpesranERHSHIT e shora ig

Enbodi ment g 223 P drid1a knl

a plurali ty%g £ CF ltv%?r gje @géﬁ%ﬁ@e&éﬁ%ﬁg@ %rdaa%vxpﬁe?%neﬁ)?}%@ ,e Mtair?(’?lansqtloa'g -
cor rugat edFEGJﬁéEJEGJQ?éElarSIFK‘e%I eeve (202), so as to forma
conposite pull line (2). The corrugated tube used as the sleeve (202)
may be cont i ninocadsljtions theagapb@ O8CH ﬁm‘ﬂe'ﬂ rugovesn thedefesidepeld pae (HOAJraad the

line ( 01) g t 30B. The rrugat ed tube i
thi's Sbonresideum bite, AheBhe Thit Saadimenbtconmpiicd Hgues congponding
nedi cal po&waaregraf &kérabled %@%@bfﬁl@ﬂéﬂl%& sall faukmompérmﬁe h%l{t%ﬂ'le%l@me

titanium all oy corrugated di cal grade stainless s
100k X

cor r ugat ed(10gBhss éh@lwtl i FIIerSATW@ 286 angarlEn 28Hb ehilgfin drshodignent 27, it is
|
pol ggg;t ggﬁagﬁgg@gﬁmh 3 %l@l TEdS { &,fs%ﬁj@) gwﬁe}&g{e du@[l%eml%&gﬁl FIG. 271

I*ene corruga

grade pol yth e € a a et hane

Qo r ugat et CBRLOGT ST pif B T o0, B 6.0 mressat
of a cHi| Bipentiun tube type of the present invention Referring to
FI G 31A, this enbodi nent shows a conposite pull line (2) of a coil

spring tube t’Mﬁ@elﬁﬁodliﬁ%tQh@@ﬁﬁlpuli vy bhe pmﬁﬂn@mvbﬁudﬂ WhRheRishdw M FIG.
Enbodi nent _ 30 ang nent 10 in that: the sI eeve Oé% is . a.coil .
spring t ub®@A-Thditfersn %Iﬁrﬁwdffﬁ%lgge@afagletpﬁg @Fé@\}% by spirally braiding

a plurahty of metal wires having a diameter of 0.1 mmn to 0.5 mm. In this embodiment, it is
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25 may be continuous, and sleeved on the draw |ine (201), as shown in
FI G 31A; or may be discontinuous, and sleeved on the draw | ine (201)

in segnents, as shown in FIG 31B. Enbodi nent 32: a pull line of a
pear|l neckl ace type of the present invention Referring to FIG 32,
this enbodi ment shows a pull line (2) of a pearl necklace type of

the present invention, which is different from Enbodi nent 29 and
Enbodi nent sgkoifically Fataed ﬂalslespﬂalhyvxbﬂaidmg {20 fiJaniven-pickalistget memhbrybag(Nitinol

203), d the b dto th | 01
fmy e ot B SE AR S P Lo O SR o S e s st g gt
that the Sthided Nafind)@BEPwirédit ofB Ve hi h‘fh%&)cbﬂﬁatﬂhﬁ@vlﬁlt G%Q%ﬁve alRfse tensile

beads (203) constituting the sleeve 5 are de of a nedica
met al mat eftreapthand highda gugiresiangpgand ﬁmqﬂaneam suiiphle forimangfareeing thepul fine

a groups Copsi $ieNgeofs mﬂ§P8$ material s, including titanium and
titani um alloy and medr ca gr ade stalnless steel; and pol yner

oAl R DR SoLaBAE RSl bR AERIbE R I
pol yur et hainweftity and nedi cal grade pol ypropylene (PP). The beads
made of 10 a nedical polynmer material are |ess easily detected by

X-ray than nerékrrin@asFIG.I130AL tHiscehddaden@hdws 4 enfienelsulblig: (2) of a conugated
speC|f|caILé made ?% titani um, et al d are eachgfrOV|ded
t hr ough hof"&¢ B¢ ekt @rwmﬁn‘f%maﬁaww eqtfpp Emp mlteﬂfewoﬁné\}?fmhor#@mnt 10

(201) @ pﬁistﬁatt DEAMIBne %Hﬁe& lb)f ﬁﬂ'aﬂ%ﬁﬁﬁﬁ‘é PRAARy S Redlividdds erédtag' the draw

draw line (201) to formthe eeve , SO as to Increase
cont act ar bae @€ weetha céreugatndgule Elusgh@sthfaﬁldevwﬂ@%jum as| tp iy @Qmmde pull

facilitat ®li 15@ Owi“he 9019{%%@36\%@% 0 é) the ¥ eagg\{igﬁ% 1;[1.'«!1 S%c‘ej %gntmuoe P el%é?yn})e

i nvention prOV|des a ne {7ea I'ng

provi di ng éiscdniiph@nf ad sleenglien tﬂiHHfalvﬂ@ne({QGl)Qﬁ,seW@ai élﬁwtn()ﬂgl@ 30B.
pulling device is inplanted into the mandi ble (5) and the tongue body

(4) of a hun’HthD@iﬂMght@d hibgh @fs EBodiRBEURayeY BEdD dfhhedldd ntal toterial or a
tongue base (41), .is suitable for treating OSAHS, and 20i ncl udes:
a pul | LI amedieal) polyasrpateriph o Meiahy ﬂate%g%ﬁ dnglpde tapiym apd dinggn alloy

under the IBiaQuedRRHED ARGl 848 st%ﬁle&@ﬁe&@&%téﬁ%@s aRhe 1RE! ¥R DGugated

t hrough holes (101) allow ng growt h and ration of fibrous

ti ssues anabpuldf medisalf |p/oi)fmgﬁrnamtranlss m@ll{dbozjedlcal grade pal}pfutalﬂubnonéylene
(2 o S oy B, e QR SR A LTPA B Sene
i ncl udi ng éorfigated @lbes,whddidal gﬁﬂ&iaolgra@aiaheccﬁfugaﬁﬁ tasHek axgiﬁhetheém on of

the pull line (2), a pull Tine fixing device (302) capable of fixing
the putd |iNeEmdodintent 23t A0conFtdite pulQirkOsK 4 @bil SPHhe MukSGke ei@elpiesent
pull line fixing device (302) being nmounted in the casing (304),

where the PYPP®R ne (2) has one end connected to the pull plate (1)
and the other_end fixed to the retractor (3); The present invention

has the fol | RFEENEtOFGSIA, davembadieent showes Heampaske aylt ine @hpkfeeojl sprng
adj ust  t hegbL gt SPHRAPrAER B8 enRbn, Wi R BRLE ohPBANS iYL 3089 d Embodiment

10 in that: the sleeve (202) is a coil spring tube. The coil spring tube used as the sleeve (202)
25  may be continuous, and sleeved on the draw line (201), as shown in FIG. 31A; or may be

discontinuous, and sleeved on the draw line (201) in segments, as shown in FIG. 31B.
Embodiment 32: a pull line of a pearl necklace type of the present invention

Referring to FIG. 32, this embodiment shows a pull line (2) of a pearl necklace type of
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5 device of the present invention to the tongue dorsum (42) and/or

t he tongue base (41). In a non-sleeping state, the pulling force of
the tongue pulling device of the present invention to the tongue
dorsum (42) and/or the tongue base (41) is small so as to facilitate

t he novenent of the tongue. Before sleep, by pressing the control
switch (301) outside the skin of the mandible, the pulling force of

t he tong uet}pmld:snemtgnd@mpn,ewhﬂ:h ishdiffpreasikan Ennhpdnmrm A9 taod Endotliomy ¢0 iilthat:

the T or var gt Pig AL AREHTsr TR 4t Sl et e S may b bR to e

t ongue baserapAine (2810, @SndybdBan bﬁlmenﬁd»ahﬁ)@{l@ﬁ)’1Eig%for1ﬁ@rpbhl@ﬁedk[h‘%9 ,s0 that
t hereby preventi I%%BOSAH ani mal experinents and clinical
g

studi es of thewhimeoh heads (303) %’éﬂ@tesl‘%l%&ﬁ(j@g) ﬂhelheﬁij (Q&d)icemstigtingfile sleeve
pr esent 51@%&13@%f Q¥fel erH'alet UYAREQHS b cut Ilﬁg ét@llia?l whigh is selected

partlc y, problens suc ow to avoi e tongue
muscl es anﬂomowgr@lpcu@alseng oﬁomdtal matemalsmmilutbng ytanmwrasnd/eltemwgaﬂyy and

Cu t cl di t hat tl
Feel go0o, Tl T T o PR oG b G T grce

Theref ore, pélpeu@ﬂ@ﬁ@ahyler&y aittdicang:ady polycdisha@qed) aﬁédlsaac‘gvadeq\ﬁ@ﬂh@le 4PE),
effective nethod for treati ng?OSAHS It should be noted that, the

st r uct ur esmaflisel gsadspobrthans EPVhand mediqah arads palurerylpRedRF}- orhedwadsayadsef
repl acggl by QIAAT pSLIME itki&ialatdetd) easﬁ9%ee€ea gyrl%amﬁe@ﬁ@%qg MR is
described 1n the présent i1nvention are not Int nde

present i nesbedimant, tibedls atdwetpﬁeﬂb’n‘n@i& of hitao tinmentak and are I@ecl‘{me‘sléed with a

i nventi on have rod nd..de ed,.in t |f|ca

Doy cons. ok TR RS PHE R AT RERALN 35 0t Bl YT RAT IR . The
nerely desthivadmbial beadsate anaigmrenhe alncly Hiee $2013 t¢ kirld Bd sidavé (PH2RIsb as to
may make vari ous chang} % nprovenents, and rfg)l acenents wt hout
departing HeEaETS e Clopea ﬁm{lﬁ%wnﬁf‘eﬁiﬁl&% an &P anfl &editate

of thejpr e@%ﬂkhhﬂ&’eﬁﬁ&l&rﬁéht%b%'t&l gdgkined in accordance with the
spirit and scope of the appended cl ains of the present invention.

CLAI M5 L1 eHPin@éHtﬁaﬂ p%&{;@éé% ;?é{ha%d ﬁgﬁgﬁ}ﬂﬁffsoﬁx ﬂh&ﬂélﬁgt into the

mandi bl e (5) an etongue y to tighten the

t ongue dor e
obs tg lrJ ucti vzugi? Iéée}%) §S nea 1?%%% n Eélg@g;jlﬁl %ge%%%)@él Itﬁeagl g n%ﬂhéé &MCEQS
pul | pl at einflldnted&ite gwanaﬂchble i( fparainthe canzmbbedp {4)befi mburhapbaht ©di ghmhethe

th nb f the t b d i Si h
ol e ( 101PHEN FPreEm: (i wBT o SHERT Bris e s SHUEIE T it PHaR ang
fixi ngzorecinanidesis (102); a pull Iine (2), being a thread made of

a material capable of being inplanted into the human body for a | ong

term and 10a, hHeh ikt @1), bahe @ﬂﬂ@fnﬁpﬁéd@&aﬁab@@@f bokh Sfﬁpraﬁféd(&@éa the mucous
capabl e of adjbustl ng tension of the

1]
fixing deving@ {ayeif)yet@fpihmoeg@ﬁquyxandgnelh@ngdirgfgluh@@s (h%gaowaégwth and
(304) " the,gapy oq{%maugnlss@g%%@nghmme%mﬁm (Aggyng_device (302)

bei ng mounf e casin e pull line (2)
has one end c t | | 1 .
15connect ed t%p‘t1 %ggpi’g% (rgt%%d HBdg%Fﬁ.(m%‘ﬁ%P?a r?gl%eoq%ﬁmg éﬁja ée\flllgté) the
accor dzfhg huma idyfds a bhgreeinnaral di st ance between the pull plate (1)
and the retractor (3) is reduced by 5 mmto 20 nmdue to pulling of
the pull 1ineafehiton(3y 1@clwxﬁ§5umrmogm@¢1ﬁ(tsenj dapatde HTUAPRLNE a tehsioh BNGYBull
nmuscles on_ the pull plate due to the reductjon jn the distance

bet ween t hBng)d):|2 gyllding ﬁ(xlr)g d&ﬁtﬂ:e {3 petaplecaf Sixingghe pull lingaand 3 pasing £y, the
20 glcn?, ghihol SwidheB el Yhea R le TirlaeyREP3 ) 6BRe mounted in the casing (304),
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3. The tongue pulling device according to claim1, wherein the nunber
of the pull line (2) is at least three, and each of the pull lines

(2) has one end connected to the retractor (3) and the other end
connected to a correspondi ng one of at least three pull line fixing
mechani snms (102) of the pull plate (1) that are at different spati al
positions, so as to spatially position the 25pull plate (1). 4.
The tongue putvhéem ghedenililme (Pdeoomnh ang coonecteditonhd pulbpbre(|l haridtie othadea fixkd

t he pull n t least four, and each of the four pull line
(2) has on&tgﬁﬁ%%gﬁﬁgﬁted to the retractor (3) and the other end

connected to a corresponding one of the pull line fixing nmechanisns
(102) that afBe BEﬁS%t‘btéHYe"tt'S“#’@ﬁFhecfmlHE% lB'P“'t"FFé‘tﬁﬂY‘fntﬁge&te (1), so as
to spatially ﬁh3|t|on the pull plate ( pul | plate,

i npl ant ed i nt Mt RECRIGHGUR EsEGSAN R UsHhE agmm&d%wfﬁlw lmm&ﬁteérﬁortab}@puﬂmg

tongue gor gumedt2he ﬁl%gén@invteﬁtﬁonttenﬂy@ngﬁé&réuﬂgzgaﬂ&#?lsmbtt&%h@ \Aﬁ [41). In a

treating obstructive sl eep apneal/ hypopnea syn erei’n
the pul | pheat-geqping staieahé plaltmg ﬁm:eacpﬁthwpgm pulbiig devivei af ghe mpdeanmechtlon to

P gh r o it TERRRRD 286 e Wnd BatedAR R spal¥e 70 SRR e By qument

line fixingf mectbwgﬁbs rEEeﬁﬁr&QHa):p, by preséing tHeeoptibll svitcht(80 BCa@idl Mg skid of the
claimb, Mheﬁgbﬁ % ﬁull e fixing mechani sns. (102) are through
hol es for WRRHPKghe BrlHag fgce ﬂfq NSHG Pde}HB deyipeet thepiesdat Wvgtiog to the tongue

concav gy Copy&sn k) SRURIRTEIH tguaegéaa@uﬁﬁﬁ{fb%rm&bagw% BEubt thé T6iSvar® pulling
rivet fastening nechanlsns or thread fastening mechani'sms capabl

fixing pul flistangresf the tongRe dpivanpdd) mfbit_uretfact@@g@h haset (13| sd @s,to keep the
wher ei n thﬁaﬁﬁ n}%xg[e'élhp%étﬁ)o%:#?egltﬁér@bﬁ)ll)eve'éﬁinggfes%gﬁthan 1.0 cn2, and is

preferably | plate accordlng to

e oal 111 me! o8 SriBouf b FRTR oGS maRtan AR s ot fapeve

frame (103pulling devRe Jheéndipkdse! aiventaﬁpcnwldvgrcbmech@hérb& twhﬁfc@li Bafries,
frame f103) of the pull plate js a nesh formed by bralded elastlc

Wires, %ndp%m@l@“imtqbéem ek ag hoys t avpidoutng e dorgue mwsslagandhoy tgaaﬁeate a
(105) bet V‘&ﬁl'auitt s rﬂﬁqﬂhﬁw 1n@ésk%ufg%%) Current clu:hgal sﬂ?ﬁesghﬁﬂ:atmlﬁ{ Hfter surge

according to claim5b, whierein the pull pla (1) has a curved surfac
20 mat chi niewiatients frsl gtbmbenéha\teh@rmehguec}dmdswnﬂpmng functmmdl Jietefre, the
tongue base

conpri se aprrege(r:lg 1nv81{&10n suretfeha'}:ﬁe ) eg% éé}pezm %Pfle(%%vrec 04 for eﬁ%ﬂgi@ﬂ?

V- shape, nd an .Hs | at e accar.din
Lo charm 10, ABREY RE R o &E%Etﬁbcﬁgeso?m%lﬂ%ed B E?f&lafxiw G Presprtdpisntion
(1) comprimey b@sdpldcadlbaathlr afuchhie witli rive shnfeldifert; @ndd GietehbbQinfemtd desdrdfd in
nm and preferably 20 nmto 50 a width Wof the curved surface being
10 nmmto 5e Ipﬁeiselgdaveﬁlp@p areqt Vtgrgieqintﬁ ligitdhe present invention. Though the preferred

embodiments of the present invention have been introduced and described in the
specification, persons skilled in the art should know that these embodiments are merely
described by way of example, and persons skilled in the art may make various changes,
25  improvements, and replacements without departing from the present invention. Therefore,
the protection scope of the present invention should be defined in accordance with the spirit

and scope of the appended claims of the present invention.
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a height H of the curved surface being 10 mmto 50 mm and preferably
20 mMmto 35 nM1; a thickness T of the plate being 0.1 mMmmto 1 nm
and preferably 0.4 mmto 0.8 nm and 5a dianeter 0 of the through
hole (101) being 0.1 mMmto 4 nm and preferably 0.5 mMmto 2 nm

12. The pull plate according to claim 10, wherein main di mensions of
the U-shaped pull plate (1) conprise: a radian R of the curved
surface being 10 mmto 120 mm and preLarmsly 20 mmto 50 10 nm a

wi dth Wof the curved surface being 10 mmto 50 mm and preferably 15

mmto 30 nm a. Agiigplanicd @ingh&gullits ¥@decs Uhplaeed Bed Mg ndRdiBe 59 alth8ngue
and preferably 20 mmto 35 nmm _15a height H bei na 5 mmto 20 mm and
pr ef er abl yboynh eha hymapbody tq tiglyemie tengye dopsamcdey anl/athe fmgue basd4 b,

mmto 15 ”mita?fgqﬁﬂ{rﬁ%}iﬁ%ﬁ%ﬁc@vmegﬁgﬂ%lh}pé#geg{gﬁ’gﬁ%n%ﬁﬁélggfaﬁ’d %risglg:

being 0.1 mm prefera

di amretegs 4, of e r - ho, ; ' am:

6 et o, 4 0% AN Ol 15308500, O e AR P s
clai ms, whermbrunt heyepof the pingbebddy) aridscompaising fthraugteb@es (@0 1)Se¢idatinglgrowth
froma grou i i

consisting,of  .buf not ljim.ted . medi cal netal
mator | al s LB Lo AaPE LIRS GraameEh TR MDDhd ¢ i t ani um al | oy,
medi cal grade stainless,steel di gal _.grade.titapj umnjckel shape
menory al | oy eﬂ“ﬁilws|(§)a|brﬂ8§)a,thﬁﬁggﬁ-ﬁ%&f RES }aﬁ a%m%@bﬁwau@%f%mw the
25mat eri al fumAKhdyesd £Rhg ROMYARI materials, conprising pol yam de
(PA), polycarbonate (PO,

10 a retractor (3), comprising a control switch (301) capable of adjusting a tension of the
pull line (2), a pull line fixing device (302) capable of fixing the pull line, and a casing (304),
the control switch (301) and the pull line fixing device (302) being mounted in the casing
(304),

wherein the pull line (2) has one end connected to the pull plate (1) and the other end

15  connected to the retractor (3).

2. The tongue pulling device according to claim 1, wherein a distance between the pull
plate (1) and the retractor (3) is reduced by 5 mm to 20 mm due to pulling of the pull line (2);
and a pressure generated by a force of the tongue muscles on the pull plate (1) due to the
reduction in the distance between the pull plate (1) and the retractor (3) is lower than 7000
20  g/em?, and is preferably 50 g/cm? to 1000 g/em?.

3. The tongue pulling device according to claim 1, wherein the number of the pull line (2)
is at least three, and each of the pull lines (2) has one end connected to the retractor (3) and
the other end connected to a corresponding one of at least three pull line fixing mechanisms
(102} of the pull plate (1) that are at different spatial positions, so as to spatially position the

25  pull plate (1).

4. The tongue pulling device according to claim 3, wherein the number of the pull line (2)
is at least four, and each of the four pull line (2) has one end connected to the retractor (3) and

the other end connected to a corresponding one of the pull line fixing mechanisms (102) that
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pol yur et hane (PU), polythyl ene/ pol ythene (PE), pol ypropyl ene (PP),
medi cal grade polytetrafluoroethylene and fiber reinforced conposite
mat eri al s. 14. The pull plate according to claimb5, wherein the
pull plate (1) conprises a left-side pull plate (109A) and a
right-side pull plate (109B); the left-side pull plate (109A) and the
right-side pull plate (109B) are assenbl ed together through a

mechani cal areadjedit tofoubedrbak anths pull PR ), sans toaspgaglly(pbeRich tlaall plate (1).
junctions (109D) are forned between the |left-side pull plate (109A)

and the right ssagell platd, irpdladted ind08BJongue body ID.of IhemBR/bddyib Bbkten the tongue
according to claim 14, wherein the 1090) . has a maxi mum wi dth

gap ( . ) :
(HL09) of doraynt@2h ondfRy t%dm}ﬁ“%f'@ﬁ%lﬁ‘i?% angruteble fapntregiing phrughye sleep
(109C) has ' l;
15 o1 e HRORERe] ARSI ek AP puRPRRIFASY AR dbp Rl Wphie of
mechani Tal baugmoplanted umdehtini swmo(d @&E)brire aysrecththnitoaguefbodyngnd comprises
mechani sm capabl.e. of, fixi ng t.wo netal ates, and s lected from.a
or oup consiEeAgRl A0D; Tyl P sFlPor BhRLS TrsulE Sad Ryl Bt R HeanishfRitne
structure, (1@ny a thread fixing structure. 17. A pull line,
inplanted into the tongue body (4) of a human body to tighten a pull

15 plate (1), 6SPheasulllpPaté &séufa%gato@iaﬁhap@@eréih@lfefquwmmgen&ﬁﬁrﬁg&ﬂa(10%) are
portion (42) and/or the tongue base portion $ 1) to the mandi ble (5),
wher ei n t héirgyigh| hqlgsy for(winding, bindinge g8 fivingere lncsataih 9ot erapenspes-eanvex
bei ng {4l |t VA o) - :

pul 11 195" BBl Rech Bl T GRAClnd, bESc] FifEhing mogfifiomd 1F dcad
a draw | i nfaseRig meahahisnsdapehle of £€8Y pull heesdraw | i ne (201) is a
flexible line made of a high-strength 20 nedical material; the

sl eeve (202) (7sTle puliiplasedrosingradzin, ahdrbiaxhddren ofelk mdl plaratlgid latger than

and the sl eeve,(2Q2) i upt.ed ,ov the draw line (201), and the
draw | ine F‘g(ﬁ}z’ Elng 1%3{63654%2]%0 N ﬁémgxi ally in the sleeve (202).

19. The pull L|ipe according to claim18 wherei he draw Line_(20

is a non- absoﬁbﬁtﬂpél@ R T a1 S eI _é’“ﬂ&’ﬁ%‘eﬁlgﬁ%"l@@éﬁ? f:rg% )
claim {8, yweh&ditl Hngs sloggwsd ﬂ%@&)dlidaﬁﬁﬁndft‘l!bi)' ard @Yz@bg&‘l@xl {hg\r?gw?%)'

having an inner |layer nade of an ultra-smooth material, an outer

| ayer made of Q?Tﬁylﬂlh!p}'atpéc‘es{aﬂ{é%)'cmrﬁ&r@ﬁe%ih%ﬂe g (llbi)%tfkﬂg%uﬁ‘gﬁ%igamcsh
penetration and bonding of fibrous tissues. 21. The pull Tin

accor di ng foomed by bnaidgd elabiés wires, endthe glastiv Wiress(103X0)dre hapsblg of evesingdn a gap

(105) between the medical films (104).

10. The pull plate according to claim 5, wherein the pull plate (1) has a curved surface
20 matching with the shape of the tongue dorsum portion and/or the tongue base portion of the
human body, and typical geometrical shapes comprise a rectangle, a square, a trapezoid, a

circle, an ellipse, a V-shape, a U-shape and an H-shape.

11. The pull plate according to claim 10, wherein main dimensions of the rectangular

pull plate (1) comprise:

25 aradian R of the curved surface being 10 mm to 120 mm, and preferably 20 mm to 50

mm;

a width W of the curved surface being 10 mm to 50 mm, and preferably 15 mm to 30
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strength of greater than 2000 g, and has a dianeter of 0.3 mmto 1.3
mm and preferably 0.35 mmto 0.6 mm and the sleeve (202) has an

i nner dianmeter of 0.4 nmto 1.5 mm and preferably 0.4 nmto 1.0 mm
22. The pull line according to claim 17, wherein the naterial of the
pull Iine (2) is 5selected froma group consisting of; but not

limted to: netal lines; natural fiber lines; and synthetic fiber

| i nes, conmit;si ng pol yester |ines, polyamde |lines, and pol ypropyl ene
| i nes. 23. The pull line according to claim17, wherein the pul
line (2) is famerdt Byorapd sidbdd/subfad Béing 1 @ nidh W §0 inb, a0l pif&esly RaIAGo 85
dianmeter of 0.1 mmto 0.5 mm the material of which is selected from
a group coP¥bsting of, but not limted to: titaniumand titani um
alloy wires, 10Nitinol titaniumw res, and synthetic fiber wres.

24. The pul | rithieknge b ptiina glatabeinsh. impgto himek andprefeeably @4y tofpB ymsfand
the pull line (2) is a con-ugated tube. 25. The pull Iine
accordihg to eldianmterg ofihretheiugh hple (K1 1g beiag 0202 toft moneang preferkhly.5(m2in to
is a coil §Bﬁﬁng tube. 1526. The pull line according to claim 18,
wherein the pull Iine (2) is a necklace structure formed by the draw

(208) ) 032 AR B S S DK B O SEp

body to fipma(QWRMqhmee (2) wherein the retractor (3) conprises a
control swtch (301) capable of adjusting a tension of the pull Iline
(2), a pull | angdiid Riofethet@WedeuifddDeinpaltakimeo QR0 tuinki a8 pkdferabis20 rhih € 50
and a caS|ng 20(304), the control swtch (301) and the pull [ine
fixing 1Qevings (302) being nounted in the casing (304). 28. The
retractor according to claim27, wherein the control switch (301) of
the retract or a(@¥th W of theeusues Sufape being | mne intbupen, cahpesferallyd § atrarie 30
structure, d the tension of the pull line (2) is increased or
reduced by adjusting the control switch (301). 2529. The retractor

according to gl %{gﬂt %ﬂ&(@&ﬁ%a‘gﬁu&ﬁ? Egﬁéﬁé’lmﬂ’& %(fﬂm{ %Q&'ére?er% %o 35

tightening swtc capa reasin 10N
pull line m#); and a | oosening switch (301D) capable of redUC|ng the
tension of the pull line (2). 30. The retractor according to

claimP®, wheadkight He beiapmuh t6 D0 hih a0 PleferadpPinEes 1 Simngt chet
(301B2), the ratchet (301B2) is driven to rotate when the tightening

swi t ch (3010) aickeaphes cadt thediivddn@raed 8gl 6 (R0IBR) mhe ah®hRasssly $heh to 10
the | oosening switch (301D) is pressed.
mim,

a thickness T of the plate being 0.1 mm to 1 mm, and preferably 0.4 mm to 0.8 mm; and

a diameter ¢ of the through hole (101) being 0.1 mm to 4 mm, and preferably 0.5 mm to
20 3 mm.

13. The pull plate according to claim 5, wherein the pull plate (1) is made of a material
selected from a group consisting of, but not limited to: medical metal materials, comprising
medical grade titanium and titanium alloy, medical grade stainless steel, medical grade
titanium-nickel shape memory alloy (Nitinol alloy), Ti-Zr-Ta alloy, and amorphous metal

25  materials; and medical polymer materials, comprising polyamide (PA), polycarbonate (PC),
polyurethane (PU), polythylene/polythene (PE), polypropylene (PP), medical grade
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31. The retractor according to claim 27, wherein the control swtch
(301) conprises a 5 positioning convex step (301A) and a positioning
concave groove (301B) engaged with each other, and the positioning
convex step (301A) and the positioning concave groove (301B) forma
concave- convex engagenent structure for positioning. 32. The
retractor according to claim 27, wherein the control switch (301)
conpri ses pélotehafl@ekshylS1dad fibetadifork bbcamitsitomagyalsch (301) is
pressed, the positioning convex step 10 (301A) of the control swtch
i's capable of |nDFHd I pXE aédeetiiA@lol daidl NRehctdiethc @Al plak@Ql SortBReBa éft-side
and when the control swtch (301) released, the positioni ng convex
step (301ApulbplaieHd0¥handa righkistdermuilelaie ( HINRD; balaiysidnpalpiale (109A) and the
positionin Qnea 01B) :
Phe. posi t1 oot norobel AENETHEED) s holbh ok WIAEKS: bl Bfibcion
nove | ohgi mechansiv {02 )omnd 4 g (10T mnd aoks0i300P3) are {BBBd bdtween the left-side

t t di 1 L.ai 7., wh i t t 3) h
ety BEF R R o R e B RGBT T Ce e o ¢ &) st ng
t he tension of _the | line (2); nt of the Line (2) of .
the et oo Sy sl sas atbebtd s TP herP e o R H9G) ey € Rl yidth
onto the bgblmonof Baaklo thmalghd pRERENIPN rith 16 Benholaithe £30303¢C) RREG 1Ekeh
a

di spl acenent -type structure is achieved by rotary novenent of

thread st rﬂd@&fl@f%mm@ Peeppdpaeieblyrioweherd WP a concave- convex
engagenent structure. 34. The retractor according to claim27,
wher ei 0t he r é6r dbe arull Blate gapmilivgstoaslagnt 14 cwherping thsu fifeekangnal j coanection

(303), the Lr | f - i ' |

nd  he. anPEebibonds Pihet S AR gyt S Mg Bl ST HERH s, and

casi ng ( 30#)schottdcfoomec pedp tcontibtgpof b rivenstriidtieng cdacave-eof Bl 29ngagameknt

when the tension of the .l line (2) is greater than a preset 25

oper at i onaf"§M% A2 IHF‘EFQH’SngtH@“g ring structure or a pressure on
cture

the pull plate_(1l) is.greater than a set valu the spring str.

of the anti-cE?i‘i%rPg'luamef %PPIEFE?AE’&E@G%%”GX‘PB)’E‘B ¥ byiien pRAY Eufiglyen a pul
buf fer4 he,h@ns), 98 aflo b ePtiltatdeTPork Qe toRGrc@Rorduth 3@1’1—3(\&?@2) Lok bongue
plate (1) ?rom cutting the tongue nuscl es. The retractor

accordi ng base ppiiom(84 to thisanasdibla (3o vdiserintheand)ling (s nHrecormatesf amtpeerial
spring struebist %{ﬁéin%ﬂgpléﬁgédf Sk hpﬁgﬁ%%ﬁ or Q?o‘{l'g?&n(. 303) is smaller
g, or e rese e r

t han 1000 value o essuré on'the pull plate

(1) is smaller,than 0Q aglc and i nef er abl 00,.g/cnP .t o 1500..
oo, 556, Th uplde a8kl et b fhEieH 8 o S ipats « e e
retractor (28)) esdrprsicaes (B02);etht Aidwding RO Js @30X)ble tie nikietadrd high-strength

spring_(305) .is a coil _ spring;, and restoring.spri, (305) stores
el ast i &0 dePEHifdlmmasHakfay 6?‘“’%&%9?%6% ﬁt@%gﬁﬁe mag of éﬁ@&gge@%@)l gpfsiigly and
el astic defu@rXBld @02ERGAE@N MR 1heldBA% Bfle (201), and thd/dravl e [£01) &CLaBhble of
according to claim 27, wherein the retractor (3) conprises a

pr ot ect i vemeoishesialy (Bbeyleeve{@0dr ot ecti ve sheath (306) is a hol |l ow
hose made of a flexible nedical material, and the protective sheath
(306) is nount@dhemputlliec eesidimg (30, 18, whereidghe die lime{2(H¢ isornon-absorbable
according to .cllai@r37, wherein the protective sheath (306) is a

mul ti-| aye?urﬂgf 13 ose, having an inner |ayer made of an

ultra- oth terial,. and ap outer. layer mad f a_ hi.ghl .
bi oconpat i bl emrﬂuhilm? a%ciof‘ﬁ?%?icf?gmg‘%‘()(f‘?{e ihig fi?‘E?P’B@Q? Padt-laypghgflow
The retrackqe, REGRI A iRferl et hAiebRah ulnaLhRbih Batshidl] £@ G&Jutd! 1@ (B4R a

in a color
highly biocompatible material facilitating growth, penetration and bonding of fibrous tissues.

21. The pull line according to claim 18, wherein each draw line (201) has a tensile
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simlar to the skin color of the human body is di sposed on the casing
(304), the silica gel plug (304D) is connected to the casing (304),
and after the silica gel plug (304D) is renoved, the tension of the
pull line (2) is adjusted by adjusting the control switch (301);
during sleep, the pull line (2) is tightened to apply a tension to
the pull plate (1), so as to tighten the tongue 20 dorsum portion

and/ or t hesttengus ghate 1RARLIME, ahohey ddishecnsitll Bineto 1t hene biyd preferably 0. 35
mai nt ai ni ng the alrmay t the p é togparyngeal portiQn open; and in
non-sl eep ¥ 0-6; HEL 3g |thq Plﬁ%"’e( 012); has) o waredamgtcr of Q45w fre L gumm, and

plate (1) hramoiP6Rthlio hioNgm(2), so as to allow the tongue to nove
freely, thereby maintaining normal swall owi ng and speech functions.

40. The retr 39&0*@1@3@? fifld Q&o}aﬁgk&‘hmn@h WHEER e Eﬁh‘%el{a‘?to"f?ﬁé @Iﬂ (n?é 2)51s

made of a materia 5 selecte roma group consisting o

l'i m tedt oselentadi frarh angrowgl compiseng il but o0 tiprited itmgneteldines] naguraldiber lmes and
medi rade tal | .ess

tit dtit i ||
U ade L1t anie et combrine 8o BueES o lnﬁm B0 $Slprebyfeng nes.

al oy, and a ous taI Ierl nedlcal terials,
conprising po épﬂ?edﬁm( BiR)acc nﬁé%\a]ﬁ%é?e%ﬂ%}l the I}% @fﬁafma <ty spirally
pol yt hyl eng/apimg/d ]ﬂﬁﬂ:ﬁt)( CRE‘)II‘E:S IBQJqM@é anRlepnef (.PRIm td® ¢ infa | thdfha@Bal of which is
pol ytetrafl uoroethyl ene and fi ber reinforced conp03|te mat eri al s.

41. A net hesdectas frem dagrpwr cotsisting ef, ibue naf lanitedaton Etanyp ashbgndipmalaynwires,
(CSAHShB Cﬂﬁﬂkiﬁhﬂﬁnl?P%ﬁXﬁg%ﬂﬂmﬁgﬁb&R%ﬂﬁtEd tongue pul | ing device,

wher ei n t he tongue pu vice I's inplanted into the nandible (5)

(42) andi 8?9?2‘@?@@0&9&6?“5%@2 RO bl AP ER e A LR RN ERE R T
conpri ses: corrugatedauhaul | plate (1), being a flat inplant capabl e of
bei ng i npl anted under the nmucous 10 nenbrane | ayer of the tongue

body, and conpsiHicglitliheau@hdihgtoasainlB] whedelnoaht slgevgr(@0®) I @rReull line (2) is a
penetration of fibrous tissues and pull line fixing mechanisns (102);

a pul | |ine®fingideng a thread nade of a material capable of being
inplanted intg the human bod% for a long term and a retractor (3),

conpri 8 ng a ébnthegnlldifepegpr IBQBCI@%%W@@@F“ haPrl fipn ) & 3 ssklagnstpeture
the 15 pufolrmleél thh(e%}aw ﬁmpg'oh) drldfe émeveregoﬁ%xﬁsﬁwé@a?a stﬁagaﬁﬂ,e?dg%os)

fixing the pul I ne casi ng the controal

and the pull n j@¥wﬁ |

(304), P mhe?é?ﬁ£?ﬁgﬂguﬁﬁﬁkﬁﬁé&?%%%ﬁggb%gg en COhA@g?@%ﬁ%%iﬁﬂQHw(z)
pul I pl at ew(uer)nnethdrdn’raaoo(’:ﬁeompnsbs(ao:onmcltss\dtchajmlheapetbter@cﬂmstmga fension of
20perform u under .anest hesi i Nci Si tissues.at a front,
e o ot i Tk 85X M 1RE RS ER Lt bR ittt R Bhe. 3t o Oing

fi xi ng2d he(3o8y, tactdtrof Syitdho(30 Meaniedeiphll ¢inb Yixif dgice (S62) BéingLBduntdd@the
using an el ectrosurgical needle knife to incise the nmucous nenbrane

in front ofaséiEd@¥Mval | ate papillae of the tongue dorsum separating

t he mucous nmenbrane till . i ) ]
28. The retractor according to claim 27, wherein the control switch (301) of the retractor

(3) is a thread structure or concave-convex engagement structure, and the tension of the pull

line (2) is increased or reduced by adjusting the control switch (301),

25 29. The retractor according to claim 27, wherein the control switch (301) comprises a
tightening switch (301C) capable of increasing the tension of the pull line (2) and a loosening
switch (301D) capable of reducing the tension of the pull line (2).
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t he tongue base, and inplanting the pull plate (I) into the nuscul ar
| ayer under the nmucous 25 nenbrane | ayer of the tongue dorsum portion
(42) and/or the tongue base portion (41) of the human body; fi xing

one end of each of four pull lines (2) to a correspondi ng one of four
corners of the pull plate (1), and passing the other end of each of
the four pull lines (2) through the tongue body (4) under the guide

of a | atch needl Ehe @irastbmegcoidRigab BRim @ogdwhereinhie corit@l Bwitsh GD1Y dgnprises a
mandi bl e (5), and connecting the other end to the retractor ; .
adj ust i ng TbetGRFD: theatelal ((03B2) 1sdsiven GHpwle Vika tbﬁtlghtm%swzﬁ G is
as tor eduf(i%geh endiifd ARGE (BETYE S hcldiSdRitidn R ﬁB&n(njg)swq{@g f(idl%) is pressed.

retractor wherein a pressure generated by a force of thé tongue

muscl es on thg 1P roPhb ol U iy DD EWEEBHTE OOkl ol fih B0} G Fscs o

bet ween t he pu pl ate 5 retractor

7000 g/xnRposatimhingscopyedf stepe(B0 VA Bddg/positioniog ¢Q@Evggroos: (3AH3) efngmldlvgith each
suturing the incision;.. . wherein nt ed ton

dovi ce pul et AE Pssiionse S o GAEALEH BRaptrothe crshifeBieeo®)
portion (4fkmfaaionedve-coyvex cbsdeaiRanst@itube MApbticingm and t he
inpl anted tongue pulling device is capable of adjusting the forward

pul I'i ng di st angeThelfu@étof ARofdMMDHSCISRT TUWVIRSE h it cdifrd) sweitél gf()l § Binprises
t ongue base portion (41) by adjusting t he control switch (301) after

surgery. tooth iggks (bi?ﬂewh@utha@@@tmhswgtCh Q) & presped, thmeqasetilqmltgq@nvex step
ret raC fs%lAb ?’5 fheX EhtloP s%ﬁgm t4 0 tablgotﬁ{lhgﬂt% gpt‘aBlecT)S? @g%@#o%ﬂ-hﬁﬁgs

t he pu nes are passed acr ss orti
mandi bl e a(i&@lBB));l At tveh the codten] pwltéh @Da} elefded, thhabsitienihgrpdreat etdp (It1A) of

bace por t1 B CARGH e RS HoP AR DI b oS io e souleve fons LS for

accordi ng e t6dtRidFkSBOIBBR LA thelpositibihs 36ivek sted)(30 BA) dPtRSAcdn@ol §itch does
bottom portion (52) of the nmandible, and each of the pull lines (2)

has one en@oté’éﬁﬁ’ﬁé‘é’tgé‘ﬁdlﬁlénxﬂ@ng@ﬁﬁ%litﬁﬁks(@pm%)ﬂd the other end

connected to the pull plate (1) that is inplanted into the 20
muscul BY | ayep3.uHifelietradier spgeiding tehaimadve whasear thefretrgstort(@hbaser wansleng-type

portion ango & RE (ﬁ%n:ﬂ mﬁg&%&ﬁy %@&51%' @P ad_glgtl?%fhﬂe te-ﬁlé'igpr’@tlﬂg ull. lme (25)

accordi ng c aim ant ngue pulli1ng devic
capabl e of mad¢rsit ofithegujldink i(n@fdlegweﬁmgftypémmcnmg iseachierslivg wmdtngdhe pull

42) and/o t ongu a after s er ch eri
n that: 280 SEPadiomopan ook faniel Afttin: Shatie Hhber hy2hky pf the
i s nount eddigpladdieni-fypBt stsbiufR &L adtfieviel ebyranaiyd iy vanehtChO§ ethicad td@cture or
bottom portion of the mandible so that the control swtch (301) faces

upwar 20 antgcipfacarinsuey@Ensat of Heonsayer Ry CHENRECTRGH SUUATHE | ower | p,

inserts a
34, The retractor according to claim 27, wherein the retractor (3) comprises an

anti-cutting buffer device (303), the anti-cutting buffer device (303) is a spring structure, and
the anti-cutting buffer device (303) is disposed inside the casing (304) and connected to the
pull line fixing device (302); and when the tension of the pull line (2) is greater than a preset
25  operational driving force of the spring structure or a pressure on the pull plate (1) is greater
than a set value, the spring structure of the anti-cutting buffer device (303) deforms to
automatically buffer the tension of the pull line (2), so as to prevent the pull plate (1) from

cutting the tongue muscles.
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screwdriver (9) into a cross slot of the control switch (301), and

rotates the control switch (301) to tighten or |oosen the pull Iines
(2), so as to adjust the forward pulling distance of the tongue
dorsum portion (42) and/or the tongue base portion (41). 45,

The net hod according to claim41l, wherein the inplanted tongue

pul ling device is capable of adjusting a pulling degree of the tongue
dor sum porti on5( 72 1eaﬁctbﬂaccbhieng tzongaim waﬂstrq:i@ thid eperdtidhil &gy force of the
surgery, characterize e ,re ctor of e

i npl ant ed TRSHGEEUHHETA ¢ dfﬁb eraw%ns wtfrs daviea s HSW@H&% éﬁ&} &ty preset
the nmandi bbﬁu@@ﬂh@b%ﬁn&@n%ﬁ%ﬁauﬁl étem)RQE&M&E‘ 1 70be IgFE?erérH 1§’p§e@e1£ﬁl§‘t500
the control S\ t faces downward, and the silica gel plug
(304D) on ghm G,faﬁﬂﬁgwns exposed out of the skin at the bottom portion
of the mandi bl e; and when adjustnent is needed, the silica gel plug
10 (304D) is 6érf'fiwefd§racaw1thc:t:¢réing¢¢ elaghn 2V.evhef@i thegrctuastat (8 poangiraesea tehlering

control switch tighten 0osen the pu lines (2).

Lo ad; ust  THETe iR At s CPel a5 bt i oo UePemte P05 Efores
(42) and/ otladtReddf@fgtion kagey pich icompfeddad, and releases 6 stofé elaBich@ormation
according to clajm4l, wherein the inplanted tongue pulling device is
capabl e of CHEERLERSTE! e83‘—‘6ul |l i ng degree of the tongue dorsum portion
(42) and/or the tongue 15base portion (41) after surgery,

charact eri zed3¥nl @H&‘Facml accarigs Fetlpiand To Whersin (e ratiRelo] () FAIPRYS £ BFRiEREVe
pul I'i ngy de Lo t

P g D L TR e o S R
(301) is dandtdepqutarmtme shehthg BO@ns mgusted incthe ¢80ERCR04nd a | ooseni ng
switch (301D), and adopts a ratchet (301B2) as an adj ust nent
structure; 20B&fthe rataeep,actdrdingi ghtlen 87 mmmhth@aﬁ&@miesdmathseeﬁ) is a

froma position outside the skin of th mand I n- es di tot
1 ont oy nomiP B hollsFoyose o i By Hed PRGOS PaRifisBA
i s pressedgutér lBﬁb?hﬁdd@Bfﬁ]ﬁlgﬁng{Bz) tﬁ@le(na@érm f&ﬂltitb@ gtrmgmt&&ﬁlbftﬁlsmu%@h

(301C) pushes the ratchet o rotate by one step, so as to

drive {fie pul kgl Tﬁl;ereftﬂaé‘tbﬁgccGﬁﬂﬁ%t% 138227, t@he?aﬁea diflcd & @@(3@@9% Rtk |color
lines (2), therebﬁ/ i ncreasing t forward pul ling distance of

tongue dor @Ghﬂﬁlrf@rf ¢ in qd@)of thedumanppdy is disgosed ba e qeeing (4), (thblsyllcasnbplag
t
POSI 1 On DRGEBRKeKaLen o AL, 2P RS, RBAL B EUALD SR AR e

of the ti gfehﬁmedf theubhll linen@$ is(aBjusted fogt adjtlstmg’tbme(ﬁitmémlsdlﬁﬂél) ﬂlh'ﬁlg sleep, the

| oosenin s sed from t.i on..out si de
ot e o b b kesed (R BT s op b Sl P KD B Brighio g nue
when the | aasen p&%ﬁ%&/mhé &%@ bds8 pBIftids $¥ehrd tHeGndndiad) eﬁeréb%;Qﬂﬁathmﬁrghe

rel eased, the ratchet (301B2) is in a free state, the pull lines (
are in a | sp¥snedhe paleephameecahpetion RECTHVE e Atnopfsleeh state ikuBulbfing

action of g resiqer ﬂelég LD |El %]%I%g?n i fioth A% fuA1ie r@ﬂw o th Aot tté'ﬂngcu? ZE(%nove

t he tongue gorsum or I on or the to ase por

i s reducedfreely, therdt?y maineinieg hachabhoedlodiimpartdepedcaifmcdibns. wher ei n t he

i npl anted tongue pulling device is capable of adjusting a pulling
degree of the40.onguetrabisrsoorpmg o olaing 42)wlsndn dre reha:térqApisendia € a material

ortio 41) after surger char cterl d.in that.:
P 95 ( se}ected from a gro% c%nswtﬂlg of, but notzl?ml’ce(f1 to: meéical metal materials, comprising
medical grade titanium and titanium alloy, medical grade stainless steel, medical grade
titanium-nickel shape memory alloy (Nitinol alloy), Ti-Zr-Ta alloy, and amorphous metal

materials; and medical polymer materials, comprising polyamide (PA), polycarbonate (PC),
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the retractor (3) of the inplanted tongue pulling device is nounted
at the bottomportion 10 of the mandi ble, and after surgery, by
pressing the control switch (301) fromthe skin of the bottom portion
of the mandi ble of the patient and at the same tine pushing or
pulling the control switch (301), the patient is capable of adjusting
the pulling degree of the tongue dorsum portion and/or the tongue

base porti pslyfeihage Q@) GobyhiléiR/Hollthenki (B, (pblypropyléncnQPP)S| Bedical grade
state, the control switch (301) is ressed and pushed toward the

tongue 15 Bal¥etpparpdhylens atnﬁaﬁbmt Wélf?fGPq cqmppsde pgteriglsn| v a sl |
pulling force to the tongue base portion or are conpletely in

| oosened st at é1- énﬂleth?én’[g(’t HEsaliRh PPBIUCE YR slepp @Buﬁf»jhypgpneewéfa@l@wes@%{é‘@)
the control ﬁR%E (301) is automatically positioned and | ocked, that
is, the contro yi tch (301) is adjusted to an "off" state, and at
thls ti r I S i , :
tongue 15 capli R SndBRRaRR bRl yficl AR, WRERDHERARE Al i s
ot her act i ithplatsd 1112@ﬂmrndand1b1e & mrdeths teene bble (Dosfta hlmzﬁl/\bdd}ﬁo(t&hﬂe)m the
is pressed and Bulled %oma d the nandhble ﬁo that]ﬁ%% cont r ol ch
(301) is atfPges dorsey @) aplor deatongus Agseatt e Hp Sufiphie fox H&atb’ﬁl egnd
(2) apply anﬁ@&gg pulling force to the tongue base portion, so that

t he tongue base portion is in an effective retracted state, and the
tongue base pPQriiiiOfateS(1PWelfada fﬂQ{ Yi’?ﬁlgnt 2PaAS of "Beﬂg'lﬁkﬁhfédtthﬁelz&e mucous
pal at opharyngeal portion open, thereby preventing The
met hodlGccoenibrage tlayec Déthmtmlgue\bhéy,eand CoOMpIising Itlanu@dhqlv:m@éié) gigwing growth
devi ce is a&&%gt}eat%fn og%io L8R LuRb 0 50 58 gmf%?@otzgngue dor sum

portion (4 tongue i"on rgery,

characterized_in retractor (3 .an

tongue pul ling 83\}1“89 é’e%&rﬁ“e&d MR af‘?"é‘%ﬂal S‘ﬂ’ra%’” bgfqutl Eﬁ?g?%‘dfl‘i& tge
and cl ose h@miridydbt DhPEsiint &l of the mandible, and a degree of
confort is set by adjusting the control switch (301); and the control

switch (301) kayettddidi$spdompridiiad céliel Bulith (30ME&pARY o BdjBitRIgh t@ns@cﬁm@fethe
tension to nmaintain the faorward pulling distance of the tongu

e
dor suntpor Pylbling (@2 p ral dine fixingdeyighiGe) %aélée pbiting thepul Jingtan aﬁ?%%@o“)
di st ance,

fongue basa sorty onCA Y arb g ARCAUIR BRVLe B02) #ols AGENOL i UR casing
nmovenent of30#he tongue, and nmintain the pal at ophar yngeal portlon
open, thereby preventing OSAHS. 49. The method according to claim4l,
wherein a net dereirotheipof) lmat2)rigs tohe endl Gormectid tetle pydd plapaui(l) apd dteevtifet end
of the |nplanteqitoH€u? uI ng device conprises: fixing one end of
each of twEPHHETF 1o thEREo b’eft side pull plate (109A), and fixing

S o e e il s L e s,
to 6 mMm at o8, PRt pAfloR B e Iﬂé?ldml@ tafd &Rin éfeﬁﬁ&t@ﬂ (39%571{1%'11112@16%1&3 by using a
papi |l l ae of the tongue and beside two sides of the mdline of the

t ongue, an#ror (Hotkengusing abeleqtensungioak aeeglecknife) ta gnaisrethmmusagys m@m{bra@ﬁen
o ooy o oI AR BRSSO B3R
about 40 nmeulﬁ@ue bmsregamlallmpctmmg yhegpulll péitt (B)ndtorthg@smﬂaié@/eﬂﬁnddn ¢he mucous

d| f_th tively; usi |
(15) 15 <1 mePpaenge o o aste drek efotfadenliiincrags Grososiifbiee
ri ght - si dengiihd bddlyatiRing 1R9Rhd IoMtefel SEfobrpEll Giads (Q?Yd hicBiFePBhANE bR Of four

mucous 20 nenbrane of the tongue dorsum (42) and/or the tongue base

(41) to becareers &t thedpullplatecilh apdriaptng Mserthsromd o ed¢ls phleelopepyibénpes (2)
the 11t Sho U Ll fat 10McRRE bR drodils ALOR. Bl P2t 10PB) e

is maintain at 1 e sane tine
pul |l plate (109A) and the right-side pull plate (109B) are nuaintained
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vicinity of the mandible (5), and connecting the other end to the retractor (3); adjusting the
control switch (301) to tighten the pull line (2), so as to reduce the distance between the pull
plate (1) and the retractor (3), wherein a pressure generated by a force of the tongue muscles
on the pull plate (1) due to the reduction in the distance between the pull plate (1) and the
retractor (3) is lower than 7000 g/cm?, and is preferably 50 g/em® to 1000 g/cm?; and finally,

suturing the incision;

wherein, the implanted tongue pulling device pulls the tongue dorsum portion (42}

and/or the tongue base portion (41) forward by a distance of 5 mn to 20 mm; and

the implanted tongue pulling device is capable of adjusting the forward pulling distance
of the tongue dorsum portion (42) and/or the tongue base portion (41) by adjusting the
control switch (301) after surgery.

42. The method according to claim 41, wherein the retractor (3) is fixed to the front
portion (51) of the mandible, and the pull lines (2) are passed across the bottom portion (52)
of the mandible and connected to the pull plate (1) that is implanted into the muscular layer
under the mucous membrane layer of the tongue base portion and/or the tongue dorsum

portion.

43. The method according to claim 34, wherein the retractor (3) is fixed to the bottom
portion (52) of the mandible, and each of the pull lines (2) has one end connected to the
retractor (3), and the other end connected to the pull plate (1) that is implanted into the
muscular layer under the mucous membrane layer of the tongue base portion and/or the

tongue dorsum portion.

44. The method according to claim 41, wherein the implanted tongue pulling device is
capable of adjusting a pulling degree of the tongue dorsum portion (42) and/or the tongue

base portion (41) after surgery, characterized in that:

the retractor (3) of the implanted tongue pulling device is mounted on the front surface
of the mandible and close to the bottom portion of the mandible so that the control switch
(301) faces upward, and after surgery, the patient pulls apart the lower lip, inserts a

screwdriver (9) into a cross slot of the control switch {(301), and rotates the control switch
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(301) to tighten or loosen the pull lines (2), so as to adjust the forward pulling distance of the
tongue dorsum portion (42) and/or the tongue base portion (41).

45. The method according to claim 41, wherein the implanted tongue pulling device is
capable of adjusting a pulling degree of the tongue dorsum portion (42) and/or the tongue

base portion (41) after surgery, characterized in that:

the retractor (3) of the implanted tongue pulling device is mounted on the front surface
of the mandible and close to the bottom portion of the mandible so that the control switch
(301) faces downward, and the silica gel plug (304D) on the casing is exposed out of the skin
at the bottom portion of the mandible; and when adjustment is needed, the silica gel plug
(304D) is removed, and the screwdriver (9) is used to rotate the control switch (301) to
tighten or loosen the pull lines (2), so as to adjust the forward pulling distance of the tongue

dorsum portion (42) and/or the tongue base portion (41).

46. The method according to claim 41, wherein the implanted tongue pulling device is
capable of adjusting a pulling degree of the tongue dorsum portion (42) and/or the tongue

base portion (41) after surgery, characterized in that:

the retractor (3) of the implanted tongue pulling device is mounted on the front surface
of the mandible and close to the bottom portion of the mandible, and the control switch (301)
is divided into a tightening switch (301C) and a loosening switch (301D), and adopts a

ratchet (301B2) as an adjustment structure;

before sleep, the tightening switch (301C) is pressed from a position outside the skin of
the mandible corresponding to the tightening switch (301C); each time when the tightening
switch (301C) is pressed, a positioning convex step (301A) on the tightening switch (301C)
pushes the ratchet (301B2) to rotate by one step, so as to drive the pull line fixing device (302)
to move to tighten the pull lines (2), thereby increasing the forward pulling distance of the
tongue dorsum portion (42) and/or the tongue base portion (41), and a positioning convex
step (301A) on the loosening switch (301D) stops reverse rotation of the ratchet (301B2), so

as to prevent loosening of the tightened pull lines (2); and

in a non-sleep state, the loosening switch (301D) is pressed from a position outside the
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skin of the mandible corresponding to the loosening switch (301D); and when the loosening
switch (301D) is pressed, the ratchet (301B2) is released, the ratchet (301B2) is in a free state,
the pull lines (2) are in a loosened state, and under the movement of the tongue or the action
of a restoring spring (303), the forward pulling distance of the tongue dorsum portion (42)

and/or the tongue base portion (41) is reduced.

47. The method according to claim 41, wherein the implanted tongue pulling device is
capable of adjusting a pulling degree of the tongue dorsum portion (42) and/or the tongue

base portion (41) after surgery, characterized in that:

the retractor (3) of the implanted tongue pulling device is mounted at the bottom portion
of the mandible, and after surgery, by pressing the control switch (301) from the skin of the
bottom portion of the mandible of the patient and at the same time pushing or pulling the
control switch (301), the patient is capable of adjusting the pulling degree of the tongue
dorsum portion and/or the tongue base portion being pulled by the pull lines (2):

in a non-sleep state, the control switch (301) is pressed and pushed toward the tongue
base portion so that the pull lines (2) apply a small pulling force to the tongue base portion or
are completely in a loosened state, and then the control switch (301) is released so that the
control switch (301) is automatically positioned and locked, that is, the control switch (301)
is adjusted to an "off" state, and at this time, the tongue base portion is almost unconstrained,
and the tongue is capable of moving freely during speaking, swallowing and other activities;

and

before sleep, the control switch (301) is pressed and pulled toward the mandible so that
the control switch (301) is adjusted to an "on" state, and at this time, the pull lines (2) apply a
large pulling force to the tongue base portion, so that the tongue base portion is in an effective
retracted state, and the tongue base portion is pulled forward, so as to maintain the

palatopharyngeal portion open, thereby preventing OSAHS.

48. The method according to claim 41, wherein the implanted tongue pulling device is
capable of adjusting a pulling degree of the tongue dorsum portion (42) and/or the tongue

base portion (41) after surgery, characterized in that:
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the retractor (3) of the implanted tongue pulling device is mounted on the front surface
of the mandible and close to the bottom portion of the mandible, and a degree of comfort is
set by adjusting the control switch (301); and the control switch (301) is adjusted so that the
pull lines (2) maintain a proper tension to maintain the forward pulling distance of the tongue
dorsum portion (42) and/or the tongue base portion (41) at a proper distance, so as to move
the tongue dorsum portion (42) and/or the tongue base portion (41) forward while ensuring
comfort during movement of the tongue, and maintain the palatopharyngeal portion open,

thereby preventing OSAHS.

49. The method according to claim 41, wherein a method for implanting the
combined-type pull plate (1) of the implanted tongue pulling device comprises: fixing one
end of each of two pull lines to a left-side pull plate (109A), and fixing one end of each of
another two pull lines to a right-side pull plate (109B); then, using a surgical knife to make
incisions of about 3 mm to 6 mm at a position about 10 mm to 15 mm from circumvaliate
papillae of the tongue and beside two sides of the midline of the tongue, and of about 8 mm
transversely cutting the mucous membrane of the tongue, and using a moderately curved
hemostatic forceps to separate the mucous membrane toward the tongue base, so as to form
an about 40 mm deep surgical cavity on Jeft and right sides of the midline of the tongue
respectively; using a special surgical forceps (13) to simultaneously insert the left-side pull
plate (109A) and the right-side pull plate (109B) into the surgical cavities below the mucous
membrane of the tongue dorsum (42) and/or the tongue base (41) to be retracted, wherein
during insertion, a distance between the left-side pull plate (109A) and the right-side pull
plate (109B) is maintained at 1 mm to 10 mm, and at the same time, the left-side pull plate
(109A) and the right-side pull plate (109B) are maintained symmetrical; and thirdly, closing
the special surgical forceps (13), and assembling and fixing the left-side pull plate (109A) to
the right-side pull plate (109B) through a mechanical connection mechanism (109E),
wherein fibrous tissues of the tongue muscles are sandwiched in a gap (109C) between the
left-side pull plate (109A) and the right-side pull plate (109B), and through the gap (109C),
continuity of musculus genioglossus and other fibrous tissues to the fibrous tissues under the

mucous membrane of the tongue dorsum or the tongue base is maintained.
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