ADJUSTABLE SUPPORT FOR SOFT PALATE AND | MPLANTI NG METHOD THEREOF
BACKGROUND OF THE | NVENTION Field of the Invention 5The present
invention relates to an adjustable soft pal ate support, and nore
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obstructive sleep apnea’hypopnea syndrome (OSAHS) and snoring.

™

- Related Art

Adult OSAHS is a sleep breathing disorder with clinical features of snoring and apnea

10 caused by upper airway collapse and obstruction during sleep. The morbidity of OSAHS
is about 4% among adult men and about 2% among adult women even according to the
lowest diagnosis criteria, and OSAHS presents a serious threat to the life and health of

patients.

As for the pathogenesis of OSAHS, it is generally considered that the main cause is

15  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

soft palate, tonsil, and tongue root. Many methods for treating OSAHS exist, which

include two types, that is, non-surgical treatment and surgical treatment.
Methods of Non-Surgical Treatment Mainly Include:

20 1. Continuous Positive Airway Pressure (CPAP), in which a breathing machine capable
of continuously generating a positive pressure is closely connected to the nose and face of a
patient via a nasal mask, so as to prevent collapse and obstruction of the soft tissues of the
airway during sleep. Though the method has a good effect, it is difficult for approximately

2/3 of the patients to adapt to the machine, and they cannot sleep when wearing the



of continuously generating a positive pressure is closely connected
to the nose and face of a patient via a nasal mask, so as to prevent
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f ongue forward-novi ng device for treating OSAHS and snoring. T
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the occurrence of OSAHS.

15 Chinese Utility Model Patent ZI1200620110299.7 has disclosed a fongue
forward-moving device for treating OSAHS and snoring. The tongue forward-moving
device includes a semi-lunar base, in which a semi-lunar upper-tooth receiving groove
formed by front and rear flanges is provided at an upper portion of the base; an arc-shaped
rear baffle is provided at a bottom portion of the base, and a tongue anchoring hole running

{ : 20  through front and rear edges is provided in the center of the base; and an arc-shaped front
baffle is provided at the bottom portion of the base, and a bracket for a lower front dentition
is formed between the front and rear baffles. The tongue forward-moving device provides
a die for being actively bitten by a patient with upper and lower front dentitions, so that the
upper and lower muscles are subconsciously in a relatively tension state during sleep,

25  thereby forming a stable fulcrum between the maxilla and mandible and the tongue
forward-moving device. The tongue anchoring hole provides a comfortable anchor station

for the apex of tongue, and regulates the tongue between the tongue anchoring hole and the
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for a lower front dentition is fornmed between the front and rear
baf fl es. The tongue forward-noving device provides a die for being
actively bitten by a patient with upper and | ower front dentitions,
so that the upper and | ower nuscles are subconsciously in a
relatively tension state during sleep, 25 thereby formng a stable

ful crum befeehordeN® 488 inldiRaigRdnMRNiiRYS AR hHRh bANEELYNX, thereby achieving

f orwar d- novi ng devi ce. The tongue anchoring hole provides a
conf or t abl e ahictivre trgetingOFSHSehé sepmge. of t ongue, and regul ates the
t ongue between the tongue anchoring hole and the hyoid bone, so as

to maintain a snpofh. al rgsi%mtagt id NGe n%lé%ag%gg‘@ar mxmg&gﬁ(ﬁg% Application

achi eving the o%'ﬁ( elftiVe o redting snoring.

patents sipCTAS2005/00B9deMivess 3i BOkosetheitonduat forwwd nwvilg dvide disdldsed in
PCT/ US2005/ 00139, ,Januari/ 3, 2005, or the tongue forward-noving

devi ce Mi sehisesd iliy HMadsi Rase 452000341 1R We epdt: el the PefoRs Bia s deptlyas a

exist. A lsuﬁopgrﬁigg\[})%ﬂﬁsinutﬁg 1€l RS thaPSa u§.tégﬁf£%ﬁ:ésngrep@és%e& o thshge the

oral cavity, arious applianc€s are desi fo change the
t ensi on st ®hdowktaeasiposition of tHehengwenguke soft palete slnfihg plab@tse aduo acigeve the

sl eep, so as to achieve the objective of treating OSAHS and snoring..
These appl PRFERE o4 igatigQedHdfingd sBodhe | ThssH q@ilg%as ared e?t"éﬁ’ea?‘fal Sivity

fixed befopg sl ﬁ?t@m aftHfix & %@(Ffe BRES, %ﬁ?siﬁ%&é&ﬂ@k@tﬁﬁu&ﬂ%nﬁé‘lﬁe POsitida8d

and 10 nouth s 1ape during sleep,” the appliances often cannot
functith embethtsham duringsleapldht kpmiandes oiftsn vmoohfioctietbéffectingly. In addition, it

nconveni ent L or Lie, ba L SnLe 2, BO6\NEAPR Li2isSppiliiods o

Methods of Surgical Treatment Mainly Include:

1. Radiofrequency ablation, which is also referred to as low-temperature plasma
radiofrequency ablation, and is a minimally invasive surgical method. An electrode is

15  penetrated into the soft tissues which cause airway obstruction, such as the soft palate,
tonsil, and tongue root, and is electrified to induce tissue coagulation, necrosis, fibrosis, and
contraction by heating. The method has a certain therapeutic effect, is effective for a

slight case, has a poor long-term efficacy, and is ineffective for serious patients.

- 2. Palatopharyngoplasty.  Since Fujita improved the Palatopharyngoplasty of Ikematus,
20  a Japanese scholar, into uvulopalatopharyngoplasty (UPPP) and introduced it to the US in
1981, various improved technologies based on UPPP, including Simmons method,
Fairbanks method, Dickson method, Woodson method, Z-palatoplasty (ZPP), uvulopalatal
flap (UPF), H-uvulopalatopharyngoplasty (H-UPPP) have been successively reported in
literatures, which made a great contribution to symptom alleviation and recovery of
25 OSAHS patients. Countless patients benefit from the surgical treatment solution.
However, in terms of long-term effect, since the mucous membrane and soft palate tissue

structure are excessively removed, functional muscles are injured, resulting in



1. Radi ofrequency ablation, which is also refen-ed to as
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soft palate portion is the main cause of snoring and OSAHS.

In view of the cause of disease that snoring and OSAHS are caused by the relaxation
25  and collapse of the soft palate portion, the concept of the present invention is: to design an

implant with one end fixed to the hard palate and the other end implanted into the soft



SUMVARY OF THE | NVENTI ON Research reports and clinical experience
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structure, a rivet-type structure, and a self-expanding lock structure,

The adjustment mechanism on the hard palate connecting end is a switch structure
having an on state and an off state; when the adjustment mechanism is in the on state, the
support implanted into the soft palate is capable of moving with natural swinging of the soft

25  palate; and when the adjustment mechanism is in the off state, the support implanted into
the soft palate is capable of lifting the soft palate and changing a central axis of the soft

palate during natural swinging by lifting the soft palate towards a tongue root, so as to



enl arge an airway of a pharynx during breathing. Further, the
switch structure of the adjustnment nmechani smat |east includes the
follow ng structures: a single-key switch structure and a doubl e-key
switch structure. The adj ustnent nechani smon the hard pal ate
connecting end is a mechani sm capabl e 50f adjusting the novenent or
the curvature of the support or the lifting degree of the soft palate
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being inplanted into the human body, and the adjustnment control key
i s covered byThdhaljidexithhehpabymartherhiré pahte donhenting end is a mechanism capable

10 of continuously adjusting the movement or the curvature of the support or the lifting degree

of the soft palate.

The adjustment mechanism on the hard palate connecting end includes a continuous
adjustment mechanism for continuously adjusting a degree of lifting the soft palate by the

support through rotary or linear movement.

15 Further, the hard palate connecting end further includes a housing, and the adjustment

mechanism is mounted inside the housing.

The adjustment mechanism on the hard palate connecting end includes: an adjustment
control key mounted on the housing, and the adjustment control key is covered by a flexible

polymer material film capable of being implanted into the human body.

20 The housing includes the flexible polymer material film capable of being implanted
into the human body, and the adjustment control key is covered by the flexible polymer

material {ilm.

The support is a flat object having zero or more holes.



The support is a flat object having zero or nore hol es. Furt her,
t he support is selected fromat |east the follow ng structures: a
flat object having an arc-shaped cross section, a flat object having
a corrugated cross section, and a flat object having reinforcing
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el astic nodule is a mechanismor an object deformabl e under an
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4/ 5, and nost preferably, 2/3 to 3/4, of a total length of the soft
pal at e. TRee ehpicantodiieont Ieetthioeudes the follawingesthghudes dinaglastic polymer
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10 The support includes at Ieast one rigid module.

Further, the rigid module is a mechanism or an object that is configured to resist a
predefined external force but deforms plastically if the external force is higher than a
predefined level such that the rigid module cannot recover its original shape after the

external force is removed.
15 The support is integrally or detachably connected to the hard palate connecting end.

The support is inserted into the soft palate by a length equal to 1/5 to 4/5, and most
preferably, 2/3 to 3/4, of a total length of the soft palate.

The implantation method is to fix the hard palate connecting end to the hard palate, and

insert the support into the soft palate.

20 With the adjustable soft palate support, since the hard palate connecting end is fixed to
the hard palate, and the support is implanted into a muscular layer of the soft palate, the
relaxed and collapsed soft palate and a part of the tongue root are lifted by using the hard
palate as a supporting point. The central axis of the soft palate during natural swinging is

changed by lifting the soft palate towards the tongue root, so as to enlarge the airway of the



the hard palate, and the support is inplanted into a nuscul ar |ayer
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incision. Thus, the objective of minimally invasive treatment of snoring and OSAHS is
25 realized. Clinical application has proved that, the method and implanted instrument of the
present invention have the advantages of small wound, fast recovery, immediate effect, and

reliable efficacy. Especially, the patient may conveniently adjust the degree of lifting the

soft palate by the soft palate support according to his or her feeling after surgery, so as to



FIG 1 is a cross-sectional side view of a human head during nasal
breathing; 5FIG 2 is a cross-sectional side view of a human head
during swallowing; FIG 3 is a view depicting occurrence of OSAHS in
a patient; FIG 4 is a view depicting the principle of a nethod
for treating OSAHS according to the present invention and the working
principle of an adjustable soft pal ate support of the present

i nvent i on; ach@vk Gptimal Sreaufaii et and lcbm€drtir alheréfem, ohe imgioantind gmplanted
adj ustabl e soft pal ate support of the present invention into a hard
pal at e andingirgpent op e Rreselynfaniipm aregopwaioyih peticats; FIG 6is a
schematic structural view of inplanting an adjustable soft pal ate
support of the present igwhiij i 5*%‘“@ a soft pal ate
by fixing with two screws; ‘bE@CﬁﬁE?g?N?ﬂFéTQ?SC enﬁ$§§ struct ural
view of inplanting an adjustable soft pal ate support of 15the present
i nventi on i ntldGa lhaa cropaseatienah side siesofita hyalaatheadguririgiased bydathing hr ee
SCrews; FIG 8 is a schematic structural view of a pushrod-type
adj ustable s al ate_support .of the present |inventi jng in an
Mo “state, TG AR AR RIS e Neo R R e PR RERS | S 12
adopts a spring pushrod-type switch structure, and when a pushrod 50
i S pushed t ovBIS i$ Meiesalepictihd eccai¢nastiGIhHImahaizhism 12 on the hard
pal ate connecting end 1 20is in an "on" state, and the support 2 can

freely rotate_around a rotating shaft. 51, so.that the s t 2 .can
sung i 1 t PR R i R G S el 8f e TRRod Rt e PR oo e
manner; preé%hﬁnve%ﬁbx? aftl ﬁféh%fﬁhg il 6f B @Jijué(dbi%“éo?cf pa?atepbll?)B&PGf th¥éRffesent
adj ust abl e soft pal ate support of the present invention béing in an

"of f' st at @myertion;whi ch in this enbodi ment, the adjustnment nechanism
12 adopts a spring pushrod-type switch structure, and when a puslutd

50 is pys hed R}’\%rigﬁ S@%&El%ﬁg Léﬁ'%{tqlgf vie&vrb% 11?19!%?1%&%2%%1?%&?%@5?@&%% 813{};05( of

the hard pal ate connecting e Is’In an
i S const r athe@eksamdnearionintd 5 Gald\palatd Alde safigulack By f-oh@tvithgns baéw; 51,
so that the support 2 lifts a soft palate towards the tongue root and

FIG. 6 is a schematic structural view of implanting an adjustable soft palate support of

the present invention into a hard palate and a soft palate by fixing with two screws;

FIG. 7 is a schematic structural view of implanting an adjustable soft palate support of

15  the present invention into a hard palate and a soft palate by fixing with three screws;

FIG. 8 is a schematic structural view of a pushrod-type adjustable soft palate support of
the present invention being in an "on" state, in which in this embodiment, the adjustment
mechanism 12 adopts a spring pushrod-type switch structure, and when a pushrod 50 is
pushed towards incisors, the adjustment mechanism 12 on the hard palate connecting end 1

20 isin an "on" state, and the support 2 can freely rotate around a rotating shaft 51, so that the

support 2 can swing with the swinging of the soft palate in an unconstrained manner;

FIG. 9 is a schematic structural view of a pushrod-type adjustable soft palate support of

the present invention being in an "off" state, in which in this embodiment, the adjustment



5 changes a central axis of the soft palate during sw nging; and

soft tissues of the soft palate can still swing within a certain
range, but the swinging is constrained to two sides of a supporting

pl ane of the support 2, so that an airway at a pharynx is enlarged by
lifting the soft palate and a part of the tongue root, thereby
achieving the objectives of treating snoring and OSAHS; 10FIG 10 is
a schemati gesHahMRT W @hoptd §WpRhe BudBdlyBe RUIER BrbcRe, Ad WatAR!HsIeed 150 is
pal ate support of the present 1nventioh being in an "on" state, in

whi ch in tiisbedtvvadisretonguet ieet, duj adsustresnt nreebdragm 4 Aot 2helsp pelate agoustiag
button type i.tch sfrycture, and n a button 53 close to ipncisors
s bressedid hét et Hetien e R Eh? 15 Con e el 13T TR Ree Bk aomRye
end 1 is ipuame @90l st abehatathe shpSrS DARRY & s8ft GAtd t@Rls Rt @hguaafddudd
a rotating shaft 51, so 15 that the support 2 can swing with the

swi ngi ny ofhapges aseshiralpgiiselche polapalais durisg puingng: archsedt tissues gf|thg softpalafe
a schematic struct.ural..view af. a_dou - J: :

pai at e supiB bR Eetn ol Bb s ifhng XEEoREh R Bk, 58k of «
whi ch in tRippoeib@tine®ifithe duppordd) ststhaei aimeghani shanh2 iadolpicsd dy didity e
button type switch structure, and when a button 20 54 close to . a .

t ongue r ootofi malye ardepart pibe RgR 19k ARCIPRYCASBISY Bt theotiertiv geo fiikgating snoring
pal ate con %%ﬁgsend l1isinan "off' state, the support 2 is
constrai ned and cahnot freely rotate around a rotating shaft 51, so
hat the support 2 |lifts a soft palate towards the tongue root and
changet) a cenflGalllaxiasschémativestsiofutal padva bé adionbledhuston mgienagljustabée sodf palate
ti ssues of the s?ft @al ate can still.swipg ,wthi.n g.certain rao:"ﬁll €t th
but the swREPHGTIee RIEHDE MYPAUY bEng Hb i Ye<as Bavhich W Bisorth nt, the
pl ane of thfuSHPRAhEchInisHO 2t dBhts 3NicRbleWRMoR typ@ sRABK Yituetr§, Ml veHedathudisn
lifting the soft palate and a part of the tongue root, thereby )
achi evi ng fhelosbjodotivaress wessed.ahe pdigstmarinerganipe 18SAHEe hard paRfegonpecting
is a schematj ¢c.structural. view,of a rofar | ti.-stage.type..

2dj ust abl cotb ¢ Batiaet” Saispant ety Bl R borad ofBq RiBRge shofc 1. so
"on" sist ethat heMuppBrti N cdhbwing Mokl ithe Bivingirzeo@the UsTinpilite B GhamiceMirked
adopts a rotary switch type nmulti-stage structure; and a rotary

switch is PéR2¥ed to enable the support 2 to nove in a | arge range,
that is, the adjustnment 5 nechanism 12 on the hard pal ate connecting

end 1 isin aP%G.qq"issatQhﬁﬂatﬂ:ngnfcﬁﬁalsﬁa@%'ﬂa RubBDbUHbE e IPisRint JPPNG e
a o that t Wth'the

a rotating shaft 51, s he support 2 can sw ng

swi ngi ng ofupphe «olid pesindtevenombeing coms tofdl sigd, imawinesr jn this &hi@dimenti the

a schematic,structural view of a rot mul ti - st t ype adj.ust abl.e
soft pal at édj’slﬂfﬁlﬁ’&‘i"fle f“ls?ilelvxpzi’dé’gtérﬁ‘Pquﬁ(?ﬁﬂ?%ﬁ’pﬁé?ﬁgﬁfﬁ%ﬁe“%#f“%hegtaat?%_fon
¢n whi g i B4 tdss (8 MPRALIERIot it Beesddd, tdhdjadtient meBGhRAR $MohZhadaRt paldte
rotary nmulti-stage typé positioning structure; a rotary switch is

rotat ed t octringpting ¢nd kisppant"off" istatardhecsuppors 2gprapstiebiad énd commpt freely wofate
adj ust nent _nechanism 1 n.t he hard pal a nneeGt i nd 1 ks .l

"of f' stat gr,oug% ratéié)qf‘%ghsa%o L P f }fa?rtlhge %pg%#? h%% % Ogg %333? Eoewas“l%sp%% rt{)l{é?g%m
are differefd cleagees panail agistod teh {dfepant dudsg bivhRmg; shd et tikles uppersoft
2 is constrained and cannot freely rotate around a rotating shaft 51
in a | ar gepplagen st swingavithim p spriainp rqnge.t bt theeswanging issrngtBined i g siges of

t ongue,t 00 C S ! f . f t 1AYifiine th
sui ngi Fr AAPRgPIAIRRS A BRE R, SR BLahnl 2 phadfh R GLA Bhifing e
a certain sahgsatchnd aphe oflengigng ré, thansy schisvirg the objeeives dPseatihg anoring
supporting plane_of the support 2, so that an airway at a pharynx is

enl ar ged bﬁnqpﬁﬁﬁ% the soft palate and a part of the tongue root,
t hereby achi eving the objectives of treating snoring and OSAHS;
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20FIG 14 is a schematic structural view of a double-button
three-position adjustable soft palate support of the present

invention being in an "on" state, in which in this enbodi nent, the

adj ust ment mechani sm 12 adopts a double button type three-position
structure, and when a button 53 close to incisors is pressed, the

adj ust mrent mechani sm 12 on the hard palate connecting end 1 is in an
"on" state, afg, {9 SERBRAGC druERbaM&ebda 1ro%§‘ﬁl%ltﬁ§t9gﬁql§p@a<§§srtﬂﬁ@§dff‘lﬂalate
shaft 51, so that the support 2 can swing wth the Sw ngi ng of

sof t pal at ®ipport @f thenwesest maemes mesmgay 3n ﬁ:lnGstales in svhacl'smrtémﬂmhpdlment the

t t | f daubl but th t t abl e
bal at eugﬁpifﬁ‘:‘ﬁ%\gﬁ‘% PR B PR R i BR e Rt bt s pptery

which in tm&:hqm?@tgﬂeﬂﬁmenabtl@ﬁle@?ﬁﬁ{ IR md P8 GR ANk A rdrde 28@PLS 1R adjustment
doubl e-button three-position switch structure, and when a button 54
cl ose t amedngse Fowtthe balﬁrp@bgfe@nnmelgadql lllS?t Mt"o sihtamnﬁrth@p@nrtﬂwén

hard pal at onnect i ng ' of dif

posi t 1 one. TRCERTE roBd ERtlednd dial Poc it s by % P o b giiablswpeingsr
support 2 ﬁé@oﬁpﬁlﬁﬁﬁﬁﬁlﬁuthmﬁaﬂﬂélﬂgrtO di ffer ent positions; since
t he support 2 is constrained and cannot freely rotate around a
rotating shaft 51 the support 2 lifts the soft_palate towards the

tongue root an§- dhisryrbenaticimaral 3w ol mﬁfﬁémé‘éﬁ glagralvae adbRifhingpft palate
SW ngi ng; ?‘@ﬂ‘)‘% Qe linel ﬁé%ﬁ?ﬁvgﬁtz&nh@euﬁofn arPY AL EatE 31? wifidt 1n B Hho \g}l‘hgﬂt Nthe

a..certain but e swnging 1s constrarnéd to two si des

§ uppor t@ ngacbhsamemahedhhmsmou aadqppm tot2y saltitdat tare msnwww@smmnmaarmm
is enlarged by lifti q t he soft aI te and a part t he tongue [ oot

L her aby. St Hgotisd tont e, webet 3 BaRtved SRBH RyeimiacRas, <o et
FIG 16 i spRepalRempt 6&th§ﬁ15ﬂ%%@éon‘ﬁh&iﬂg%ﬁd@1§ RiCdnl "off“@@fe Eﬂdad’é%le%& bPRfting
type continuously adjustable soft palate support of the present

i nventi on bepfgalate gnthe sntpest Atees differanhcarespending to &iffoxsdi pesitionsy $iece the
adj ust ment _nechani sm S ock t e_cont

posi t1 ont nyPREARANF O AR ereidrisiop 5ot BRuRER SRS foes oo
t owar dgs i NfheSQpfort Dl RNABkEK E&l@te%&%@ﬁ 4 tohigh Orot MR dhingks lh BRIl b8 @Ethe soft
that is, the a&uust ment mechani sm 12 on the hard pal ate connecti ng

end 1 is ipalan dugpg swinging; aptheolt Hesusy ppaietsoft rakate ﬁ#ne@ﬂyswgézf@naﬁ@eﬁan
a rotating f t

SW ngi ng O@%Eﬁéﬁg@% fs Wg% g‘ gg?r%sﬂglﬁé%%s %g?ﬂg %JT'%SEP%SHRPP g so
a schemat i thabin aitddyradb phiagitk BfenBrgeddlyillfiimethe sbft @ﬂsﬂeaihdel’pattybﬁﬂle tongue 1oot,
conti nuous|y adj ust abl ft pal ate support of the present invention
being in aRicregy pehigng eOIOD CiRkRs Oh UEHINE SRR AN TP, t he adj ust nent
mechani sm 12 adopts a slide block type continuous positioning
Jrechanygm anphca 18lid decRh@gk sé&ukrﬁl Aeshed dBﬁ!ﬂEthit&?ﬁﬁéerésRWﬁragﬁls@ble soft
tongue root to limt the support to nove in a small range, [

t he adj ust pdate swerehtaad| thmpltgermmvpmgon being in an "on" state, in which in this embod1ment,

the adjustment mechanism 12 adopts a double button type three-position structure, and
when a button 53 close to incisors is pressed, the adjustment mechanism 12 on the hard
palate connecting end 1 is in an "on" state, and the support 2 can freely rotate around a
25  rotating shaft 51, so that the support 2 can swing with the swinging of the soft palate in an

unconstrained manner;

FIG. 15 is a schematic structural view of a double-button three-position adjustable soft
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25 hard palate connecting end 1 is in an "off' state, and degrees of
lifting a soft palate by the support 2 are different conesponding to
different positions; since the support 2 is constrai ned and cannot
freely rotate around a rotating shaft 51 in a |large range, the
support 2 lifts the soft palate towards a tongue root and changes a
central axis of the soft palate during swi nging; and soft tissues of

the soft pahAL SufpBR of tild dresti iﬂgel'}ﬂoh@efﬂ]g% GRrdrad éi‘atE,QH%ichQHtthi]% B@bodiment,

swinging is constrained to two sides of a supporting plane of the

support 2, ths adjustatenameahanisay 1 2tadeptp h aloybix-bugor threg-pesitidmyswiicht stmgtuteh @nd

soft pal ate, and,a pa f the tongue r.oot, there chi evi .th

obj ot ves i 1 PRK rh <o I PG Foasdr essst fae eSO SR Tz on e
struct ur al nati g cinS&ingVenknr @afh &y PErCQmel JTURESEY: Sebitont aRlsequeald and
pal ate support of the present invention being in an "on" state, in

whi ch in tddgseeerf ddiime atsofttpadatadly ube menvortmd ertadifirant 2omespprding to different
screwt hread. position ng nechanis and an adj ustnent .scre 0] }
ot ated out RS Y SCROPECH Ao STplRRR ot R Rl R § Rl

ve'i’n a

that is, the d@diuppbienifisBE Berhpghte tdwats thetofak dofiaind icBaipen 8 Reidttal gxis of
end 1 isin 10 an "on" state, and the support 2 can freely rotate .
around a ribeageft pglagndiringsyinging: tand okt issush gh Hrersoft Ralgic s9n #Y! swing vitken a
SW ngi ng o e t a.e: | r.ai . : . Fl

s o sonongrrl uhfh e M irkihed? SREARRLGOE IR soporiof et the
adj ust abl esuppbitt 2psd Aikearsaip@or dt agthatyhe ipedagad by tiftmgtthosofbpilag ahd agart of
{_off state, in which jn this, epbodi nent, the adjustnent ha%i sm 12
adopts a sHEEMeURFOLIIEE anisHnggheRRIFrTES o treating %R?“&ajaﬁ‘g& 'screw
rod 61 is rotated inwards to limt the support 2 to nove in a small
range, that igyg tigesadidishiBNbiriRehRMeR A2 (QR1iLER thakidiRALRE Qontinuously
connecting end 1 is in an "off' state, and degrees of lifting a soft
pal ate by tdjestsippaft pal2teanppatt Hf theameseniomreivoriginggntas '$ntf figfee it which in

posi tions; ,since t.he s ot 2 is constrained,and cannot, freely ..
rotate arolfffd® E? Py #Bgfﬁ%"f?n?i R ?‘T%r%ea(iloéjﬁsgg,ﬁftaﬁgbl%kpggf geogtinuous
lifts the pofitond AleChadnRNBIAE AsidRNgbE 5968 puskd abdil@bangesvaalsCiabiksgl o
axi s of the soft palate during sw nging; and soft tissues of the soft

pal at e canengbid the sygipay Aotraeys 1a adaise amger thalges, thp adiustrensiedignisy §2son the
constrai ne ' - SURDQL T .

fhat an a PageittSheiRhe B PiSHARIbL GG MR, Sppdf s SLBRH bohe fifind o
and a part rapdtinghaft Shgwahitabd suppbe ey saddy eith g sWisrgioppeditisvl palafe in an
treating snoring and OSAHS; 25FIG 20 is a schematic structural view
of an el ecHRGOBSTIYEddB§MSEabl e soft pal ate support of the present
invention being in an "on" state, in which in this enbodi nent, the

adj ust sgnt nmegRanisyH algclﬁﬂﬁgé StradtuBl oW bR lediPigkdrl RRkAGoBHR AL EMously

‘and an el ectrical adjustnen _ o
adjustable soft palate support of the present invention being in an "off" state, in which in

this embodiment, the adjustment mechanism 12 adopts a slide block type continuous
positioning mechanism, and a slide block 59 is pushed rectilinearly towards a tongue root to
limit the support 2 to move in a small range, that is, the adjustment mechanism 12 on the
25  hard palate connecting end 1 is in an "off" state, and degrees of lifting a soft palate by the
support 2 are different corresponding to different positions; since the support 2 is
constrained and cannot freely rotate around a rotating shaft 51 in a large range, the support

2 lifts the soft palate towards a tongue root and changes a central axis of the soft palate
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control switch 64 is pressed, and an el ectrical device 63, driven by
a built-in power supply 65, enables the support 2 to nove in a |arge
range through a transm ssion nmechanism 66, that is, the adjustnent
mechani sm 12 on the hard pal ate connecting end 1 is in an "on" state,
and the support 2 can freely rotate around a rotating shaft 51, so
that the support 2 can 5swing with the swi nging of the soft palate in
an unconst fa{HRadiNBRIGRd soft tissids@f tHelsdfiSpathtS MR slvingShFHMA b WEARdin YArRW but
of a screwthread type continuously ad%ustable soft pal ate support of
t he pr esentheiswinging isworsiamgd ite) b st o a surworingi mangriicdhe puppptiiZs so that an
enbodi ment ,. the adjustnment mechani sm 12 .adopts,;an electric
pos 11 oni i HBCHanPERGR Srgen P IR SPRaRAL s Fotert §F iorgpe: ot
pressed, afiereB) a@i®Gid the abjcelerk 6Ltréing Afidr@anBYSMHS bui l t-in power
supply 65, enables the support 2 to nove in a snmall range through a
transm ssi on nechani sm 66, that is, the adjustnent nmechanism 12 gn
the hard pal 26 d8nnasehenttie sauguial viey ofr scew-thregdyivac capfmuppsy adjustable
support 2 Li oS NG t .2 nl S straj :
cannot 1 ey PRt fitbbe 8 B reShlR bl RRCH' of b, SRSHS DG uf s
support 2 émbddmedteths affjuspadnatrechamnar d3 adotton gerewtinetd positicetengeshaaism;
central axis, of the soft 15 palate during sw nging; and soft_tissues
of the sof {29# %ﬁ%sheaw SSE 1otk ﬁg‘oweémugwaww ?@gk PagEeriRio PRES i a
SWiNgi NG i Fr &85 HaD Bk Adfdhedt HRShaAfsnf1 BUPBR Hal DSh1RE 2B1efind B 1 is in
support 2, so that an airway at a pharynx is enlarged by [ifting the
of t pH) at & dond setpeaant] tbé sepyert Degudreelyatiate irenmby ralehn@evhaiigSt. e that the
bj ectives of treating snorjng and HS; . FI 22 is a schematic
SUr ot ur aF SPPETAGH STENACY b CuPEe g PPl pr e sPERSBRBIE 20
of the present invention being in an "on" state, in which this
enbodi ment i sFEUhStiaatstidntayic shacteal®icdsoftrhoeh - Meeid 8ge camthubbgy adjustable
difference lies in replacing the built-in electrical gd{ustnent ) i
control swiaferalgie supphrt0fr daoireseabitveplion beipg; inpng off 3 siate, 4n suHehdR jthis
structural ,view : i | I . -~
soft pal at %r}ﬂé up pgll;ltt algfsd ﬁ_{uﬁﬁé‘ﬁ%? éng g%tnt@lﬁg{% %tg%éng g(g?ﬁgt Mﬁeg@gﬁﬁﬁgj?#fmg %l}aa%] les,m’
i n whith t i sdjidGewrbodievendd 65 istbatdntwaadd @ lilhe tsapppas Erbmdiering small

20, and the difference lies in replacing the built-in electrical . .
adj ust ment R 5 5.4 AHS BET RIS o P %Foﬁ‘ﬂrii aﬂa@rw@wctaﬁgéﬁ J4isjig an

a schemat | %f@rts&éi&ta&sa%bgl¥§e§w Vﬁin%&s@ﬂip’éﬁgea{ﬂ} e S JorPRL R EHFSERRAHEsRhding

the present invention, ch in this enbodinment, the connecting

struct ure Wldiffereat peitirnnatinenthe fuppoftal iserestraitrdoangcahudt gty mirde around a

| ocki ng edge .70; . duri nbl v, | ot i ng .t he hard pal at
connecti ng EHEsniY 50 3EATH S Aeke bR SPRbLT IFE HOPH BiE0 e s Biue root
accompglat gnd BRnBQAUS bdirall @ds of tehRfiaghilate Uﬁﬁﬁﬁ sWBRghanhsckiissafdot e soft

{ocking edge 70 I's locked to one side of the =~ _ _
palate can still swing within a certain range, but the swinging is constrained to two sides of

a supporting plane of the support 2, so that an airway at a pharynx is enlarged by lifting the
soft palate and a part of the tongue root, thereby achieving the objectives of treating snoring

and OSAHS;

25 FIG. 20 is a schematic structural view of an electrically adjustable soft palate support
of the present invention being in an "on" state, in which in this embodiment, the adjustment

mechanism 12 adopts an electrical positioning mechanism; and an electrical adjustment
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5 hard palate 101 close to the nasal cavity, and a fastening screw
116 may be used to fix the hard palate connecting end 1 to the hard
pal ate 101 through the fastener through hole 69; FIG 25 is a
schematic structural view of an adjustable soft pal ate support of the
present invention, in which in this enbodi nent, the connecting
structure 11 adopts a through hole structure, and three fastener
through holgsoPRvikd 64 i &é%gedt h&d maectﬂ@dl%@ice e, NRGkh b9 a8ke-#n bk Qupply
hard pal ate are an-ange fhe bottom of the hard palate conhecting
end 1 in téfe ehahles the seppor bmgineye goa ded mngothughen trarsnassidangechanism 66,

structure 11;. he hard alat cting end 1 b flxed"tq
he "har o paFisahs YT RP GBI CHE NAPREr s RTBEGRPTRGIOLeRE! 1y BRIy sete
fasteni ng Ser @WSudddt 2 can freclyFbfate #Buh® adoRENERRA §1,Sdor thet the BupdrEW can
of a conbi ned-type adjustabl & soft pal ate support 15 conbi ned t rough

convex-Tongeve vethdhgerosing of thelveft prlednen inspasirdiend hafere bei ng
assenbl ed,; FIG 27 is a schematic structural view of a
combi ned- 1 yPepfll gt ARLEnRRL s rﬁ&hﬁi GielHAPL Lot URLIE A, LBEANANNY adjustable
convex- concave engag resen I nvent1 on fe bel ng

assenbl ed; sozoﬁmae Bﬂapbﬁ o &e hﬁmht tnvehtierc beihgl invireWofff s@ates dii evkitlhrie akis
conbi ned- type adj ust abl e soft pal ate support of the_ present invention
bef ore bei #8 %@e@iﬁbthé&dmstmenrm@haz@m 2 adoptyrangleqtiicad P?%E?lﬁ?gamev}}aéwwn
a scr ew t hoeadcufkasds bRl adhdsbaR e@egsgé anB UL TUPRALe O, dEn by a
present invention ter el ng asse 30 1s a séhematic
struct Lr al builtdwv lmfvvearsugﬂy UBt abhidess dfet sqmbatZe t® mpxpzterm mfsntaﬂerapges;lenugh a
25invention, in which .in th nbodi t he cross .sectijon t he
support 2. TSR eI ¢ 8T St b A us RS SEAGBRnIST gl pt yie heficpalat
31 is an AcfnetiBBendaGh lnoﬂlaioﬂv 'sﬁw oid ik Quppat2 ke so¥pdlfte ik b%;@n 2
structural view of an adjustable soft palate support of the presen

is constrained and cannot freely rotate around a rotating shaft 51 in a large range, the

support 2 lifts the soft palate towards a tongue root and changes a central axis of the soft

15 palate during swinging; and soft tissues of the soft palate can still swing within a certain
range, but the swinging is constrained to two sides of a supporting plane of the support 2, so
that an airway at a pharynx is enlarged by lifting the soft palate and a part of the tongue root,
thereby achieving the objectives of treating snoring and OSAHS;

FIG. 22 is a schematic structural view of an electrically adjustable soft palate support
20  of the present invention being in an "on" state, in which this embodiment is substantially
the same as Embodiment 20, and the difference lies in replacing the built-in electrical

adjustment control switch 64 with a remote controller 67;

FIG. 23 is a schematic structural view of a screw-thread type continuously adjustable
soft palate support of the present invention being in an "off" state, in which this
25 embodiment is substantially the same as Embodiment 20, and the difference lies in

replacing the built-in electrical adjustment control switch 64 with a remote controller 67;

FIG. 24 is a schematic structural view of an adjustable soft palate support of the present
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i nvention, in which in this enbodinent, a reinforcing rib is
configured at the back of the support 2, two reinforcing ribs are
configured at the cross section of the support 2, and the 5support 2
has good rigidity, FIG 33 is a B-B cross-sectional view of FIG 32;
FIG 34 is a schematic structural view of an adjustable soft palate
support of the present invention, in which in this enbodi nent, the

Cross sect y,QfhiRh, [hEhSH PP erdbdEmER! iHdRhRshtingBEud 19UPRUWInbHAAES of a
good rigidity; and 10FIG 35 is a B-B cross-sectional view of FIG

34. The nefstengghwhgh hele$8randla lnckipedgei 19; thwengadsosrablpr aslbhigeiching theshard

follows: "1" for a hard .pal ate connecti en "2" for a support, .
01 Tor aPURREERRIE SerUs pred g e p e gl dbas kierBeRioRB dupopse
fixing the supPaE bdiksefent RecHARRFEIY; ahMVRNbEIGR: bdsel 106is Mdtiked BRb@ Sde of the
"12" for an adjustnment nechani smon the hard palate connecting end

f or conf r ohdril mglatenkd 1 rebeserie the nosal xavit; vad afesteing ssecvs i fpaay bepsed to fix the
controllin liftin egre f,a sqft t " " r \ i
structure, ga@?%la{efc(gpge&gﬂgme}i {s%ttg%}elarg fll‘}nts)e?f rrog &ﬁrou %ﬁ’érﬁ?sfée%er %%\%E%Bﬁfﬁg P

a continuous adjustnment mechani sm
FIG. 25 is a schematic structural view of an adjustable soft palate support of the present

invention, in which in this embodiment, the connecting structure 11 adopts a through hole
structure, and three fastener through holes 69 for fixing the hard palate connecting end 1 to
{' 10 ahard palate are arranged at the bottom of the hard palate connecting end 1 in the form of a
triangle, so as to form the connecting structure 11; and the hard palate connecting end 1
may be fixed to the hard palate 101 through the fastener through holes 69 by using fastening

screws 116 ;

FIG. 26 is a schematic structural view of a combined-type adjustable soft palate support
15 combined through convex-concave engagement of the present invention before being

assembled;

FIG. 27 is a schematic structural view of a combined-type adjustable soft palate support
combined through convex-concave engagement of the present invention after being

assembled;

o

20 FIG. 28 is a schematic structural view of a screw-thread combined-type adjustable soft

palate support of the present invention before being assembled,

FIG. 29 is a schematic structural view of a screw-thread combined-type adjustable soft

palate support of the present invention after being assembled;

FIG. 30 is a schematic structural view of an adjustable soft palate support of the present
25  invention, in which in this embodiment, the cross section of the support 2 is arc-shaped, and

the support 2 has good rigidity;
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"124" for a housing of the adjustnment nmechanism "125" for an

adj ustment control key, and "126" for a medical - purpose flexible
material film "20" for an elastic nodule, 25"21" for a through hol e,
"22" for a convex-concave texture or rough surface, "40" for arigid
nodul e, "50" for a pushrod, "51" for a rotating shaft,

"52" for a position restoring spring, "53" for a button close

to incisors, gH4] sfanrA@;é}kl%sts%&&ia%%wto@ﬁ@esot ongue root,
"55" for a nultl-stage posi tioning bl ock

FIG. 32 is a schematic structural view of an adjustable soft palate support of the present
invention, in which in this embodiment, a reinforcing rib is configured at the back of the
support 2, two reinforcing ribs are configured at the cross section of the support 2, and the

5  support 2 has good rigidity;
FIG. 33 is a B-B cross-sectional view of FIG. 32;

FIG. 34 is a schematic structural view of an adjustable soft palate support of the present

invention, in which in this embodiment, the cross section of the support 2 is corrugated, and

o

the support 2 has good rigidity; and

10 FIG. 35 is a B-B cross-sectional view of FIG. 34,

The meanings of the serial numbers in the above drawings are as follows:
“1” for a hard palate connecting end,
“2” for a support,
“11” for a connecting structure on the hard palate connecting end for fixing the support
15  of the present invention to the hard palate,
“12” for an adjustment mechanism on the hard palate connecting end for controlling
the movement or a curvature of the support or controlling a lifting degree of a soft palate,
“121” for a switch structure,
“122” for a multi-stage adjustment mechanism,
20 “123” for a continuous adjustment mechanism,
“124” for a housing of the adjustment mechanism,
“125” for an adjustment control key, and
“126” for a medical-purpose flexible material film;
“20” for an elastic module,
25 “21” for a through hole,
“22” for a convex-concave texture or rough surface,

“40” for a rigid module,
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"56" for a rotary adjustnent switch, "57" for a nmulti-stage

adj ust nrent positioning slot, "58" for a positioning block,
10"59" for a positioning slide block, "60" for an adjustnent
rod, "61" for an adjustnment screw rod, "62" for a guide rod,

"63" for an electrical device, 15"64" for an el ectrical adjustnent
control switch, "65" for a power supply, "66" for a transm ssion
nmechani sm " 645pf@f 5 usheypt e controller, "68" for a circuit, 20"69"

for a fastening-screw through hole, and "70" for a |ocking edge;
“51” for a rotating shaft,

“52” for a position restoring spring,
“53” for a button close to incisors,
5 “54” for a button close to the tongue root,

“55” for a multi-stage positioning block,
“56” for a rotary adjustment switch,
“57” for a multi-stage adjustment positioning slot,
“58” for a positioning block,

10 “59” for a positioning slide block,

. “60” for an adjustment rod,

“61” for an adjustment screw rod,
“62” for a guide rod,
“63” for an electrical device,

15 “64 for an electrical adjustment control switch,
“65” for a power supply,
“66” for a transmission mechanism,
“67” for a remote controller,
“68” for a circuit,

20 “69” for a fastening-screw through hole, and
“70” for a locking edge;

ﬁfmm,\‘
I 1

“101” for a hard palate,
“102” for a soft palate,
“103” for a nasopharynx,
25 *104” for a back end of the soft palate,
“105” for an epiglottis,
“106” for an esophagus,
“107” for a trachea,

“108” for a front end of the soft palate,
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"101" for a hard palate, "102" for a soft palate, "103" for
a nasopharynt, 25"104" for a back end of the soft palate, "105" for
an epiglottis, "106" for an esophagus, "107" for a trachea, "108" for
a front end of the soft palate, "109" for a supporting bone, "110"

a nasal cavity, "111" for an oral cavity, "112" for a tongue,

a hard pal ate-soft pal ate junction
“109” for a supporting bone,

“110” for a nasal cavity,

“111” for an oral cavity,

“112” for a tongue,

*“113” for a hard palate-soft palate junction,

*“114” for a tongue root,

“115” for an adjustable soft palate support of the present invention, and

*116” for a fastener.

DETAILED DESCRIPTION OF THE INVENTION

In order to make the present invention more comprehensible, the pathogenesis of

OSAHS is described with reference to FIG. 1 to FIG. 3.

FIG. 1 is a cross-sectional side view of a human head during nasal breathing. When a
human is breathing, a soft palate 102 naturally falls, an epiglottis 105 opens, and air may

enter a trachea 107 via a nasal cavity 110 or an oral cavity 111 during mouth breathing.

FIG. 2 is a cross-sectional side view of a human head during swallowing. When a
human is swallowing, the soft palate 102 moves backwards, and a nasopharynx 103 is
blocked. At the same time, the epiglottis 105 blocks the trachea 107, and food enters an

esophagus 106 via a pharynx.

FIG. 3 is a view depicting occurrence of OSAHS in a patient. When OSAHS occurs in a
patient, soft tissues of the upper airway collapse, and the upper airway is obstructed,
resulting in insufficient airflow and even apnea. Specifically, when OSAHS occurs, the
soft palate 102 of the patient collapses backwards, so that a passage between the soft palate
102 and the nasopharynx 103 becomes namrow or is blocked, and at the same time soft
tissues of a tongue root collapse, and thus, a passage between the tongue root 114 and the
soft palate 102 becomes narrow or is blocked, resulting in insufficient airflow during
breathing and even apnea. For some OSAHS patients, the collapse of the soft palate 102

not only directly causes that the passage between the soft palate 102 and the nasopharynx
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"114" for a tongue root, "115" for an adjustable soft pal ate support
of the present invention, and "116" for a fastener. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON 10l n order to nmake the present invention
nore conprehensi bl e, the pathogenesis of OSAHS is described with
reference to FIG 1 to FIG 3. FIG 1 is a cross-sectional side
view of a human head during nasal breathing. Wen a human is

breat hi ng, ;@ i%q;ﬁaggaadrﬁg BloeRal, %ﬂtk‘l’é@ldiré’ctfy%alll?es R4l tﬁ@&éﬁﬂs o bedwddddthe tongue

opens, and air enter a trachea 107 via a nasa avity 110 or an
oral cavitipofll1l4 dud thegsofiopsidte hO2 &t fhrroge od BRIGked, resuleng iossuffecnt emtdw
side view of _a human head during swall ow ng. When a human is

swal | owi ngduringdreating BuaPRER 102 noves backwards, and a nasophar ynx

103 is blocked. At the sanme tinme, the epiglottis 105 bl ocks the

trachea 107, gnfed @PcheedL&d §F AlkagS SRV 1S OGAH D aRNALKDGY thk laxdtion
is a view depicting occurrence of OSAHS in afpatlent. VWhen AHS
u

occur s § n and@llaprgtof et sofigpsiate portionebe edncepicofiiprreseat rwantianols] gplsaign an

and the upper, air. i s,gbstructe resulting in jnsufficient airflow
and even ot e R SRR O ATE wRRER te fhek od PSR sl o
of the patjeftlifeltlapsendaatkyed dof pslatet idta parpaSsfgesisiotaasdubeoct. A

soft palate 102 and the nasopharynx 103 beconmes narrow or is bl ocked,
and at t hecentipkaxis abthsspft pelassdamegratgal yriagiag isodhengssl ahlieg thgepft palate
t hus, a pass t t g% % : a

102 becone%“%%gfgg%%@glgmgﬁggggg%ﬁﬁggﬁbfﬁﬁéyﬁgqPﬁsu ?8?%%%%§@?FrgﬁF*y
dur i ng1r eadhbhdvivg: &ed objeetiveapsfeaeatingr srooine MBABSAPIL i efihe, swhibowing occurs
col | apse of the soft palate 102 not onhy direct|y cayses that the
passage befGESALY HB & dIP-S54P aftdie.] 65PeSAdY t‘ﬁléenna%lﬁhélflg nevallowing occurs less

frequently during sleep, an adjustable soft palate support is disclosed in the present

invention.

The adjustable soft palate support of the present invention is a flat implant made of a

15  material capable of being implanted into a human body for a long term, and includes a hard

palate connecting end 1 and a support 2. The support 2 is a flat implant capable of being

inserted into a soft palate. The hard palate connecting end includes a connecting structure

11 for fixing the support 115 of the present invention to a hard palate and an adjustment

mechanism 12 for controlling the movement or a curvature of the support 2 or a lifting

20  degree of the soft palate. The support 2 is connected to the hard palate connecting end 1,

“ and the adjustment mechanism 12 on the hard palate connecting end 1 controls the

movement or the curvature of the support 2 or the lifting degree of the soft palate.

With the adjustable soft palate support of the present invention, since the hard palate
comnecting end 1 is fixed to a hard palate 101, and the support 2 is implanted into a

25  muscular layer of the soft palate, the relaxed and collapsed soft palate 102 and a part of the
soft tissues of the tongue root are lifted by using the hard palate 101 as a supporting point.

The central axis of the soft palate during natural swinging is changed by lifting the soft
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103 is narrow or is blocked, but also directly causes that the
passage between the tongue root 114 and the soft palate 102 is narrow
or is blocked, resulting in insufficient airflow during breathing or
apnea. In view of the cause of disease that snoring and OSAHS are
caused by the relaxation 5 and col | apse of the soft palate portion,

t he concept of the present invention is: to design an inplant with
one end fixgd. E&Uﬂd@ﬁ{eqoﬁlqu&, angds t&skben 2804y iRl LA duRth® bfeathing,
soft palate, so as to |1 a relaxed and col | apsed soft "pal ate and a
part of sofhtreby sshi@sngthe abjecings ef rening srorowrand S Ad%$.s Bhcetswallgwing occurs

pal ate durjng natural swi nging is changed by |ifting the soft.pal.at
Fowar ds ¢ HESSHOUE TRt cDalS coiseBly Arge oo e Py a2 oF e
during breatiiNiige ﬁ%ﬁﬁﬁ@)@ﬂ&n&ﬁm 8Y hiljbsttd® BOirest 1oeStatd sé BRatheNgpport 2
snoring and”OSAHS. Since swallow ng occurs frequently in a non-sleep
st at e, %sprglaittd/inhthe sefitpalaty, caamovewsith ot swoewg DT teessot padaje dfd. sp as

during sl eep, ,an .adjust abl e sof al ate . .support i.s di.sclosed in.
present i nPdsfiEntc ngn(éed‘]"ﬁl%tg‘%lio Ig%f@gr?gfogggle%gbeoar usgrfler%s[k%e%?%'s‘s%ﬁtz of
invention i3 Ajdstadle éd@%ﬁﬂé sigshet Bfadfusidd Bl &l ofaRad)| e wht Meisagport 2
i mpl anted into a human body for a |long term and includes a hard

pal at e conimemlentedyinsmghelsofipplaic sappBrthe soft prlates uppe entral pxis of heygoft palate
i npl ant capabl e of bei.ng | nserted i 0 r

connect i nggw Ifag%r?lus eué‘(g gé (E:]So(%lﬁ}el%et%i Hﬁ@@?@ ﬁ%t%&tep% ?{@#o%}arc%@!}% %g? %gd%k’astoeds
suppor {0 11% @flarkh@ieRireag Bt the phiadyhk diitgbraathipd Dhdralhe tienecamence of snoring
adj ust ment nmechani sm 12 for controlling the novenment or a curvature

of the supput®SaH§s gvaided: | fge Pi§-degree of the soft palate. The
support 2 is connected to the hard pal ate connecting end 1, and the
adj ust ment  neghani-sm 1duenit NS fhadiste RabASE afORRECIr NAuIBREhed LARIR& Sand
t he novenent or the curvature of the support 2 or the lifting degree
of the sof topmbaiseadjustmewis Wesipeedaidj ths tratsent Bofttiopal &t thiswepote sypport 2

the present invention, si.nce the hard palate connecting.end.l1l.is
een to ampmen e SbFafus ey S GyBRL A £ sSSP TS RA R hihE g conro
nuscul a5 | g¥e1250Enpldheedshf the Rt dhRite Witea GRb@XathpRRUS fRkhaRse@msef dontroller.
pal ate 102 and a part of the soft tissues of the tongue root are

lifted by Ubempre, mermalswabeiingcan ba cngyred is disprsmtsieny sfis. gad thpreft palate can
central axis th f1.pal dyr.i a Walell i

Tt ng £ g soreveRa e o Go et 10 shahi spObEChS: Wi EPRIREE R
ai rway of gepibgraysidinguhd aguheablismgingtshé OSSachi evi ng t he

objectives of treating snoring and OSAHS. Since swall ow ng occurs

frequently in non-sl eep,. state, especially when eating.. the, .
adj ust ment mgﬁsﬁﬁgﬁfbﬁs@ff YIRg SRRoEERabY BreSer inpanat Sgﬂ‘&g}gfr‘ﬂesr%&ﬁd’ﬁ&d @
_afjj ust g tg? Ery! Ra e Bé}'i'“or&%@-tﬁdexs@ocrah@ﬁes‘tﬂ%@ia_s&pgg{e?al%résthé@i.armﬁﬂlg the
¥nto the so pal ate can nove wth natural sw nging of the soft

pal at e 102 swgeryathet aljusedics i pilae fsaprenie ofwhe hresew(ihveniion of difterdns fsizee are

sl eep, the adjustnent nechanism 12. of .the L ab soft pal ate
support is S‘glﬁ‘%t?fg?cé?ardﬁ‘?g T‘Setnf A& oszsng’fuéﬁ %?‘f@gxﬁﬁat Lrt%ﬁémgﬁlaﬁgrrlt% ¢ gompleted
i npl anted isﬂﬁ}ﬂ}/ bPéakBlta Dadleheisanf it tbne mafak tRalaad galadhe tiestur @lvity,
axis of the soft” palate during natural swinging is changed by lifting

the soft pdixiteethe boudrmadnte prameesingurad rloeft the adjugiabls goft palateisapput phihe present

ai rway ,of the pharynx,duri eat hi.ng... Ther v

snorin 39 an dnv&g?%{ogl tge g@roip&gagef P N énsel*n%% t ¢ Qﬁapg}?& m{ohtﬁe %%Hﬂ&%&e@ o?fthe soft
palate 102, and suturing the incision. Thus, the objective of minimally invasive treatment
of snoring and OSAHS is realized. Clinically, the adjustable soft palate support of the

present invention may be implanted into the hard palate and the soft palate by fixing with
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Further, an adjustable soft palate support allowing for nmulti-stage
adj ust rent and conti nuous adjustnent is designed in the present
invention. In this way, the support 2 inplanted into the soft pal ate
may be adjusted to a suitable position by adjusting a control 15 key
125 inplanted on the hard palate with a finger, an apex of tongue or

a renote controller. Therefore, normal swallow ng can be ensured in
the non- sl gen ahat& FN49; bhe %sahgtape'saﬁ ea@e@u{;ﬁo@&rﬁsbiegeitynrehtls@frlay Be
the sleep state to maintain a snooth upper airway during sleep,

t her eby avimpdame! inhetho hedr pagate endothe scmf&) palaty otk GEAHS.twT hercwd) ses FHBI @ or

soft palate s 0 t resen nvention is skillfully designed
oo 20 sthe RSkl o it MapReaT (rbrearh o sy, b b e Bl A herd
anest hesi ay, JHrinAgnt Qsﬂ%&wa@w ﬁilhg At usbaktewsold 1@ at e ThePROHbS and

of the present invention of different sizes are sel ected according to
t he severiimplaofted msrrumgata:rfdh@pas@lt ﬂrh@ngurhgw yhecedvabtegqsmﬁﬁmlbwound fast

| b Ki f h d
ot The o il et hid @l o, EsfiaadlB) s ehiie B Rop Ry
adj ust abl e; tthep@é oAl FSAAROME sOfi phiaR HIIRE STt palbteisay @It AcoBrding s or her

hard pal ate 101, |nsett|ng the support 2 into the nuscul ar |ayer of
the soft p&lehm&afn.eezurggﬁdmsastt@ rehigy etoptimphizsasperi effrpaad cembrobj ect i ve

of mnimally invasive treatnent of snoring and OSAHS is reali zed.
Clinically, t t r {

Cnvent ; on’ rmyE BRORHCR 8 RbbodRp?| BuFHRRG Lot paly P SBERRE M the present
@y fixithg imwveltiorone screw, see FIG 5; or the adjustable soft pal ate
support of the present i nventi on may be |nplanted into the hard

pal ate and th ate. by fixin SCrews, see or
Phe ad) ust abl Besstran Baldogieet s G Memtesp Ol R urgti ity e peent
i npl ant ed Mirrelqmtnh@nmﬁﬁﬁctaﬁeh%ty%e@aqlgtxh&h&@ Iad@@rlteﬂﬁlﬁn Bﬁ{d § ineldnRg! iahibm alloy
three screws, see FIG 7. The neth § i mpl anted instrunent of

the pr esencaprahleerfthemg maxlelt@drelted\lalmaadwy(fpf ariang tepBLatdordingsio a common
recovery, immedi ate and r ble efficacy. Especially, the
pati ent na?”&gﬁygﬁfgﬁ ggm ju§Pe% %%ﬁree of lifting the soft palate
by the soft pal ate support accordlng to his or her feeling after
surgerys so aRefefingcloi EiGe 8ot FIGRI9, tar eaicnenictued bé cie pustiradlopo pdjnstable soft
Enbodi ment 1 a pushrod-type adjustable goft pal ate support of the
present 10PH#G&wRRogPL tep@%@bﬁvﬁﬁmﬂﬁ%m%%ﬁﬁﬁrcal sol ution of the
present invention, the product of the present invention is

manuf act ured gy, piﬂk 8cy hfagnﬁ@ﬁrefaabrawmeatﬂrl&zaegy@@ @6 hiA tdTe i 3 adopted the
titanium all oy capab e of being Inplanted into a human body fo

| ong t er m Heowndinegl phita ischmingn hpreot exslsanpmalcbidg raenacstrrak mraﬂtﬂlt@rfwhm e soft

products. 15Ref cture o

pushr od- typ %Fi %Jé? Egrf“gn 38@ repaéﬁe%t%‘dsauetpn }fm%%%a}? 2 pr esem}edr nv{ehﬁtt}}%%nﬁum
i's as po! | gl plate, ISWHRDN the Ziny &wrbhdhakdle Ml es aldiphadreofW.3 fnd té Dirslknesih
of 0.6 Mmto 1 mmis adopted, the titaniumnetal plate is bent to

have a radfsHitates essingroatinand neartizi9hvat ur e when the soft pal ate of

t he human body rel axes, and a tiny through hole 21 is forned on the
titani um

Hard palate connecting end 1: the hard palate connecting end 1 is made of titanium

metal.

Connecting structure 11: in this embodiment, a through hole allowing a screw with a
25  diameter of 4 mm to pass through is formed on the hard palate connecting end 1, and is

used as a connecting structure 11. The adjustable soft palate support 115 of the present
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20 netal plate, in which the tiny through hole 21 has a dianmeter of
0.5 mMmmto 2 nm which facilitates tissue gromh and penetrati on.

Hard pal ate connecting end 1: the hard pal ate connecting end 1 is
made of titaniummetal. Connecting structure 11: in this enbodi nment,
a through hole allowing a screwwith a 25 dianeter of 4 nmto pass
through is formed on the hard pal ate connecting end 1, and is used as

a connect i figefoh WEHMEhRxkH-10 Tﬁéq}a?%ﬂé&ql@h %ﬁéaﬂrtggéb SRR e i—ﬂ-gﬁgging |

the present 1 nvention nay be to the pal ate 101 t hroug
t he conneci tingiugt fastebiong ecrdd Ib§. using , a titani um fasteni ng screw
116. Adj ust ment mechani sm 12: in this enbodi ment, the adjustnent

mechani sm 12 adopt s spring pushrod-t .switech structure., The

i et mont e tRTReHt S RRwELE T R b s BB g R 2 adgpts
a posi ti on, ERFGRkEd-$RYe sAGicB Sirudkite AdTHS A BN ertOlecBfhisd 10Q8d1Ede8Ripighrod
bl ock 58, %1 hougi{ung 1‘%{8 Sané amrrediecal - purpose flexible materi al p:‘%i | m

126. The phrothtis® skaft Shrdl gosftonrssterizgvprol 58t ay ediystmenmdyily B popigoning

position rgstoting spri 52 and the adj ustyrent rod .60. bui is.als
Cood heantiath cheribgdas S RIS AR R e Rl uptYlo.' T e
pushrod 5050 soPushedmPwanash istaiierr 21 Whe the pbstior Mstoldg pehanisamdlRe
on the hard palate connecting end 1 is in an "on" state, and the

support 2 ahivstheriapq 69,duhisalarsehdd anvdiuseaent Fagrod ke 12551, so that the
support 2 can swing with the swinging of the soft palate in an

unconstraine dhl@ﬂ&?gleet:phséétgt{e,':\bv&n e gushr ISﬁ rig p?§h@@ RowHBEMhclBR, BeSHMRehnent

50 is pushed towards ongue root w I nger or an apex of
‘t-onguel0 t hmeddpisst Hent thebehignlsnrdhdeamgtehé | hamcngah'asteteconribe stippgrt Erndn

1isin 15 _an "off' state, and th u rt .2 is constrai.ned.an o

cannot fr e@'F%]Y FQS‘[“SPE’“&&WBMFH% Sl?agtt iﬁ’ ?ﬁ ﬁ‘ag Phgssprnert EEEH’ Hag Wt‘tﬁéﬁle Swinging
support 2 bftil&§oﬁtﬁ:zﬁat§9{ﬁnﬂﬁaloﬁs;tﬁiﬂeﬁ‘f@éhg&.t!S@ePI@.QUe root and changes a
central axis of the soft palate during sw nging. Soft tissues of the

soft palate can still swing within a certain range, but the sw n(i;i ng
i s const rai neBefors slean, whewetegfusirod 3ppopeshad tpvaidrethe fonghe reai ity & fipger or

S0 that anar?‘ gl}’.l)’e\}li\a&f tc")ai;[gug‘, Q %ﬁj%gpﬁlehts mgéﬂaﬁ]{sgleﬁ (pr}/ th!eihfal;ci &Qa’cg anrégtfn{g &1%1' que‘m
15  an "off" state, and the support 2 is constrained and cannot freely rotate around the rotating

shaft 51, so that the support 2 lifts the soft palate towards the tongue root and changes a

central axis of the soft palate during swinging. Soft tissues of the soft palate can still

swing within a certain range, but the swinging is constrained to two sides of a supporting

plane of the support 2, so that an airway at a pharynx is enlarged by lifting the soft palate

£ 20  and a part of the tongue root, thereby achieving the objectives of treating snoring and

OSAHS. SeeFIG. 0.

In addition, the materials for manufacturing the support 2 include, but are not limited to,
titanium metal, a titanium alloy, a Nitinol alloy, medical stainless steel, and other medical
metal materials and medical polymer materials capable of being implanted into the human

25  body for a long term.

The materials for manufacturing the hard palate connecting end 1 include, but are not
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20and a part of the tongue root, thereby achieving the objectives of
treating snoring and OSAHS. See FIG 9. In addition, the
materials for manufacturing the support 2 include, but are not
limted to, titaniumnetal, a titaniumalloy, a Nitinol alloy,

medi cal stainless steel, and other nedical netal materials and

medi cal polynmer materials capable of being inplanted into the human

25 body fofmged B[‘gtaﬁlgﬁqxhgtzﬂg tiERb R WBd Y 2 NG findTRISY, 3 t Eﬂgl Qfinlebest@ArHd other

pal ate connecting en I nclude, but "are not ITmted to, titanium

met al , a tintdinilumetallrhasrialaamd medicd] palyhey mateediscapabde of beingsisnpdanges] into the
and ot her ﬂedical té? mat eri al s and nedical polyner materials

capabl e of‘B%WHﬁﬁVEE] AE&Pnto the human body for a |ong tent

The flexible polyner materials for manufacturing the nedical - purpose

fl exi bl e mat erpdiexibié b&l?ﬂn@?ﬁaﬂeﬂﬂ% BstenarRitcding tioheditalipugdsé fexiPRGhAeal
silica gel, nedical polyurethane, and other_elastic polyner materials
capabl & of fibeil Myinchwde.dwt aig riohtivited &, mading] sber/sel.gnedical pakyuredans, and other
The material s. for manufacturi e. - i t
i tedtodeqlicub iRl it o ARG iU Rty s BE A
medi cal stainless steel, and other nedical netal materials and

medi cal pol ynEiie matenilsalis mapdiadheingf theefasgndrnlléantchde, hitoart heot Humied to,

10 body for a long term . nbodj ren . a doupl e button type .
adj ust abl eligBrp PR taéltglﬂblﬁtﬂﬁf)y’o"f f\{ftf@ ﬁﬁf_@’s RebvERE oo Bat by e
techni cal 3@lWhiaQRaRiank %dﬂfa??&%ex‘ RAYLALL QRﬁaableh@f BRI GHardd fiPthe human
Mpresent 15 invention is manufactured by selecting a nedical netal

‘mat eri @) chphtbea bhglemng i npl anted into a human body for a long term
according to a common process procedure of nedical nmetal products.

Embodiment 2: a double button type adjustable soft palate support of the present

invention

Based on the technical solution of the present invention, the product of the present
15  invention is manufactured by selecting a medical metal material capable of being implanted
into a human body for a long term according to a common process procedure of medical

metal products.

Referring to FIG. 10 to FIG. 11, a basic structure of the double button type adjustable

soft palate support of the present invention is as follows.

20 Support 2: a titanium-nickel shape memory alloy plate with a thickness of 0.6 mm to 1
mm is adopted, and the titanium-nickel shape memory alloy plate is thermally set to have a
radian matching a natural curvature when the soft palate of the human body relaxes, and
convex-concave texture or a rough surface 22 is formed on the surface thereof, so as to

facilitate tissue growth and attachment.

25 Hard palate connecting end 1: the hard palate connecting end 1 is made of titanium
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Referring to FIG 10 to FIG 11, a basic structure of the double
button type adjustable soft palate support of the present invention

is as follows. 20Support 2: a titaniumnickel shape nenory all oy

plate with a thickness of 0 6 MfTmto 1 nmis adopted, and the

titani um ni ckel shape nenory alloy plate is thermally set to have a
radi an matching a natural curvature when the soft palate of the human
body rel axlﬁﬁtal and convex-concave texture or a rough surface 22 is
formed on e surface thereof, so as to facilitate tissue growh and
attachnment. 25Hard pal ate connecting end 1. the hard pal ate

connect i ng endodnéctinguitectaie 11:tiamhisiambadnght, a thro@nimde tlilowging sactwurich a

11: in this enbodinent, a through.hale allow a screwwth a .
i ameter ofameiipt § R4S by GRS TBIEol B DAV GOREp dtecnd 1. and i
connecti ng,&Ads L, ccAREhS sHaQGeas , @ THORRRGEbIBGoRJalked siPok 1115 T8he present
adj ust abl e soft palate support 115 of the present 5 invention may be

fixed to theetimndgabeafizedlo the rdpghtetlNé tongheibe icogpestingigitughee 11 bpysing
using a titani um{aast.eni ng‘{vﬁgﬁew 116. Adj ust nent mechani sm 12: in
this enbod? HERMD PREVLEE P t mechani sm 12 adopts a doubl e button
type switch structure. The adjustnment mechanism 12 includes a button

53 close to iAmgjusfhént ndechhfsMN224n Glis0SEbddanént! @O adiastmeM medhanism 12 adopts
mul ti-stage positioning block 55, a 10 rotating shaft 51, a position

restoring &ppibigbsEn tape sdjchstruente. r d8e sdustmeplgieehpgipmg ptledes adwitton 53
housi ng 12 ' - AU flexihl t.eri.e i) ;12

button 53 @P%egtgqfl %sc}’fﬁ%{ @%JF%] p%n‘gg%ﬁtg abﬁ?“t"%nl%gﬂ%crﬁ‘glgzslta fg p![o e g"t%gﬁé’gdé& >3 a
‘Y00t noi OftatinkGhaft &1 sapdsitionsiestothg speink 2P, wh bdjusthrenpodi G0, e posidstiog biugk
spring 52, the adjustnent rod 60, and fhe multi- ge . positionin

bl ock 55, Bhta hausng|ldh q&éédn%gcagﬁu@afmﬁ%Wﬁfn%wf i 12&, ibulipg 3 cose

non- sl eep §fale, s WHE el ioR Yl R 5&}&'@@%@@&906 DREbR9 Sirh 3 sRAEE $ebukNe]
1 d pal ate 1

adj ust mrent mechani sm 12 on the hard p connecting end 1 is in an
"on" st at ewithrietk gdsiios ugbiitg sprivah2 fhealiystmettape 66.rapd tlak mhki-stagegtoitigning

shaft 51, so t the support 2 can swing wih e swi nging of the
soft pal at E‘OFlﬁggﬁP“hﬁééﬁ?gt"‘gﬁ{%é’ﬂ aﬁ&ﬁW? c‘%@\gl fﬁéfyézglo. Before sl eep,
when the button 54 close to the tongue root is pressed, the

adj ust pent In a non-sleep state, when the button 53 close to incisors is pressed, the adjustment

mechanism 12 on the hard palate connecting end 1 is in an "on" state, and the support 2 can
freely rotate around the rotating shaft 51, so that the support 2 can swing with the swinging

of the soft palate in an unconstrained manner. See FIG. 10.

Before sleep, when the button 54 close to the tongue root is pressed, the adjustment

e,
o

20  mechanism 12 on the hard palate connecting end 1 is in an "off" state, and the support 2 is
constrained and cannot freely rotate around the rotating shaft 51, so that the support 2 lifts
the soft palate towards the tongue root and changes a central axis of the soft palate during
swinging. Soft tissues of the soft palate can still swing within a certain range, but the
swinging is constrained to two sides of a supporting plane of the support 2, so that an

25  airway at a pharynx is enlarged by lifting the soft palate and a part of the tongue root,
thereby achieving the objectives of treating snoring and OSAHS. See FIG. 11.
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20 mechani sm 12 on the hard pal ate connecting end 1 is in an "off’
state, and the support 2 is constrained and cannot freely rotate
around the rotating shaft 51, so that the support 2 |ifts the soft

pal ate towards the tongue root and changes a central axis of the soft
pal ate during sw nging. Soft tissues of the soft palate can stil

swing within a certain range, but the swinging is constrained to two
sides of a supporting plane of the support 2, so that an 25airway at

a pharynx is enlarged by lifting the soft palate and a part of the
tongue root, thereby achieving the objectives of treating snoring and
OSAHS. See FlEmbddiment 3: £nttacy maniti-sGigeaypotadjustabld soft qtadage stppat of the
adj ust abl e soft pal ate support of the present invention Based on the

t echni cal BYSERGIBYEDSONt he present invention, the product of the
present 5 invention is manufactured by selecting a nedical netal

mat eri al capaBlfd h et PnicHPAMR0of it présehuiBentRadyhel Rodet l0@nBe bkt
according to a common process procedure of nedical netal products.

Ref errifg inoemlo is m@anwfectEtedby slectingramedicd maia mgteriabtanahle of beigg ymplanted

Iti-stage, t dj ust abl e, soft_pal at t of , :
Mvent  on o $25pB i P iR st BB e EE i R SR et g

al I oy pl at gl pRodacts.hi ckness of 0.6 mmto 1 nmis adopted, and a tiny
through hole 21 is formed on the netal plate, in which the tiny
t hrough hole 21 has a di aneter of O, ch facilitates

5 to 2 i
ti ssue grow hRefsdmgeveftat i FHe !8i P%ﬁﬁ%tﬁic&n"elo\?gh%ﬁ%taﬁ‘e% stagq Gipe
ptate is t AN JBkEhi | t
gﬁ’ha els %ﬁﬁs@dl%; ¥of§1§§l?t£t91ﬂ£b%ﬁ%fﬁleﬁﬁ§s'§ﬁﬂ G%‘t%ﬂ'lsn& B ural curvature

nen the sof't palate o uman y relaxes. 15Hard pal ate
connecting end 1: the hard palate connecting end 1 is made of

titani 4dn met aSupport Contioininrgickd shape uremnary alleyrplativgthenthislingss ot 0.6anm to 1

t hrough hol e al | ow ng screw w i anet er, of ,4 t ass.,t.hrough
is formed B f%?é‘?’\ﬁﬁﬁua“gaﬁ %\Ifye%ﬁﬁ%hg’f% %gls At oy nilnegéld’g%t Y hé& fheiny
Cﬁnnect | NO1bgACHdl 81 hhs a ianael &156.88h8 t6 Of Innpaliatle fRURRSY tisshd Iréfth and
t he present

P penetration. The titanium-nickel shape memory alloy plate is thermally set to have a

radian matching a natural curvature when the soft palate of the human body relaxes.

15 Hard palate connecting end 1: the hard palate connecting end 1 is made of titanium

metal.

Connecting structure 11: in this embodiment, a through hole allowing a screw with a

o diameter of 4 mm to pass through is formed on the hard palate connecting end 1, and is

Aw.s“""m
i

used as a connecting structure 11. The adjustable soft palate support 115 of the present
20  invention may be fixed to the hard palate 101 through the connecting structure 11 by using

a titanium fastening screw 116.

Adjustment mechanism 12: in this embodiment, the adjustment mechanism 12 adopts
a rotary switch type multi-stage structure. The adjustment mechanism 12 includes a rotary
adjustment switch 56, a multi-stage positioning block 55, a rotating shaft 51, a position

25  restoring spring 52, an adjustment rod 60, a positioning block 58, a housing 124, and a
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20i nvention may be fixed to the hard palate 101 through the
connecting structure 11 by using a titaniumfastening screw 116.

Adj ust nent nechani sm 12: in this enbodi nent, the adjustnent nechani sm
12 adopts a rotary switch type nulti-stage structure. The adjustnent
mechani sm 12 includes a rotary adjustnment switch 56, a nulti-stage
positioning block 55, a rotating shaft 51, a position 25restoring

spring 52, a dj ust t..rod 60 i.tiening bl . i
154, "and_ amenghsep irssle bl BTk oFParted) 5unt HutR SR onty
adj ust ment fosmk taCbwiéh Betct@! 21f itkSthe it @dkeS pasitddnitice bl 34, tihe tpdsition
mul ti-stage positioning block 55, the position restoring spring 52,
and the adiesistipgsringdd. €0 the pdiustmen red 6fuy isalsoped a5 astdinsynent santrgd key
key 125. 511)5 a non-sleep state, the rotary adjustnent switch 56 is
rotated to ‘€nabl e the support 2 to nove in a large range, that is,
t he adj ustment nechanism 12 on the hard pal ate connecting end 1 is in
an "on"s st at eln @anoh-tleep stapy dietrorcaljudtneelsyitch béierogataimnanstie the support 2

rotating shaft 51, so that the support can sw W th.the sw ngin

of the softo PAV&tE 4 rArah ECoNEY rigi ﬁ@da‘_ﬁ%‘ﬁ@t. FrG!2 1% t}fOWE@go? ate
sl eep, t heanﬂE&fné AdI1US B Mon® Wal L AnPBielsipp Rt AESARLy itk brdull@ the rotating
support 2 to nové€ in a small range, that i's, the adjustnent nmechani sm
12 on a hastdftp3l, aoethaorestppog 2rah Ewing withathe "spfifiging phtles sefhgpalate in an
degrees of lifting the softS ggﬁatlg by the support 2 are different

cor r espond GBI B ENt OF i'6hs. Since the support 2 is

constrai ned and cannot freely rotate around the rotating shaft 51 in

a-| ar ggy r angepefoesisdph BRI biady hdjfidtehtheitR Bt ipahatetd Ionardssupport 3 to move
tongue root and changes a central axis of the soft palate during

swi ngi ng. Bof smali wage thapis, theeadinstmenp gieghanisanh? gk phprdsiglaigyeeymesiing ogd 1 is

certain range. .b he i NQi irS: i 0 I f :
supporti ngmp?%n%fff)fs Fa%hea%gﬁu%%%er@? Ogﬁlf{shggﬁe;?d ﬁ;ﬁglgfer Bv‘g\\ﬁﬁ)ea?& p%%gthgra§eﬁglffe§ent
enl ar ged byortdspdrding tohikffaeittpopaibns. e Simg the paspbrtcf istchestiaordued caoto} frecly

t hereby achi eving the obj[_ecti ves of treating snorin gncl] OSAHS,  See
FIG 13. 2mtate appbiicneiatingshag 5d duplashigngo mhe HPRUL %a  fheght palate towards

adj ust ppl e, %091%{16 PRt Bl LBHPRA denffl ARG rRELRE Paldt N EHe Hinging.  Soft tissues of

the soft palate can still swing within a certain range, but the swinging is constrained to two

o,

sides of a supporting plane of the support 2, so that an airway at a pharynx is enlarged by
lifting the soft palate and a part of the tongue root, thereby achieving the objectives of
treating snoring and OSAHS. See FIG. 13.

Embodiment 4: a double-button three-position adjustable soft palate support of

the present invention

In this embodiment, the adjustment mechanism 12 adopts a double-button
three-position structure, which has basically the same structure as that of Embodiment 2,

25  and the differences lie in that:

First, an elastic module 20 and a rigid module 40 are alternately mounted on a tail
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In this enbodi ment, the adjustnent nechanism 12 adopts a
doubl e-button three-position structure, which has basically the sane
structure as that of Enbodi nent 2, 25and the differences lie in that:
First, an elastic nodule 20 and a rigid nodule 40 are alternately
nounted on a tail portion of the support 2, so as to inprove the
flexibility of the tail portion of the support 2. Second, the
adj ust nent chanism 12 ad S I : rees ik .
St uct ur o, PATRLAL S Srhga 258t RuRpots Ge AhRALy b AR, GIFSERAPH bl Sppor
mul ti-stage positioning block 5 55 are manufactured on a nmenber, and
three positions may be used for adjustnent. Moyvenent ranges of the
support 2 and_lifting degrees of the soft palat e . different o
cor r espondi ngSecendyi thf dafstmep angshamem 12 adopts, an‘g(?’ll%iel B‘é‘ﬁonspﬁf’et?“eﬁmgﬁmn
the buttonypan el ASGuti%tdRAHIRRrRerk DoREGHRE N0t P EnRY IS VROE HIREORAL BBk
trdture, Iti=st dpist ng shot
12 on the har pal ate cc?r%nejgftgl neg z’%dll 15 i n an "on" sltaFe,p and ‘{i%e
suppor t5 2 §anarcl thanfifacteted owtaatmembenand thive paitims nyas bafused Tor gdjustingnt.

t he support 2 can sw ng th the sw ngi. of the soft | a in
unconst r ai QY Tapsss \éﬁlﬁlsﬁ’p%. an%%%ﬁ%@r‘iegﬁeée%, J"%\ﬁgﬁ ga;l;zge Bl ?gﬁerem
54 cl ose t gy thSordfRAYRifFRQ pbStiddsessed, the adjustment mechanism 12
on the hard pal ate connecting end 1 is in an "off' state of different

positions in sequence, and degrees of lifting the soft palate by the
support 2 ar elndi ipnrsteep ste, whan- the hutien A close #1 MEispEHp Ppeds thragjustment

rhe rotati eoEnan Cet tE ARG RO FRn S e R i LOBLY b0 AUSWTLBUAN 2 con
the t onguefreptotad drouh@ igastading sy 3, serias thefsuppgvet 5 o swing afith thitswinging
swW nging. Soft tissues of the soft palate can still swing within a
certain rafigée siftipalaten gyinsgpsigined agagt r aFHEW-116- two si des of a
supporting plane of the support 2, so that an airway at a pharynx is

enl arged by | Bzﬂ)h@geéﬂﬂ'%v}%a the g{lﬁorp_ﬁi abse ANle FoMAE tro&fis PhsddO ALKl ustment

root, thereby achieving the objectives of treating snorin and AHS.
Enbodi ment mschaaismet o1 thedard palan soraectony dngddeas coan ['ofli et pi didferest pasiteons

resent | nieAPRER €8 AREeRatt THHRE QM GolneHEe noe A UheTy Sl pirgen
15  corresponding to different positions. Since the support 2 is constrained and cannot freely

rotate around the rotating shaft 51, the support 2 lifts the soft palate towards the tongue root

and changes a central axis of the soft palate during swinging. Soft tissues of the soft

palate can still swing within a certain range, but the swinging is constrained to two sides of

a supporting plane of the support 2, so that an airway at a pharynx is enlarged by lifting the

£

20 soft palate and a part of the tongue root, thereby achieving the objectives of treating snoring

and OSAHS.

Embodiment 5: a rectilinear translation type continuously adjustable soft palate

support of the present invention

25 The feature of the present invention lies in that, the adjustment mechanism 12 adopts a

slide block type continuous adjustment mechanism, and the degree of lifting the soft palate
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slide bl ock type continuous adjustnent nechanism and the degree of

lifting the soft palate by the support 2 is continuously adjusted

t hrough parallel translation of a slide block 59. In addition, an
el astic nodule 20 of a tail portion of the support 2 adopts a

cl ose-packed coil spring structure. In a non-sleep state, the slide
bl ock 59 is pushed rectilinearly towards incisors to 5 enable the

support 2 [N oh Sar LadLu . HsSm
12" 0n the PR SolS s £A0Gued fitheh furah BRI ST IATRERER)
support 2 can freely rotate around a rotating shaft 51, so that the
support 2 canimswidigionj hin ddseic ambdige 1§ off atthd motibn pel Gieesupporn2 adopts a
unconstrained manner. See FIG 16. In a sleep state, the slide bl ock
59 i s push®8seRACKed Foibsping SLHEY s the tongue root to 10 limit the
support 2 to nove in a small range, that is, the adjustnent mechani sm
12 on the harg, RalcAlfecpOftRRC teNgideMlock 5% i PushBd r&@fiflineftydloRard@Niglcisors to
degrees of lifting the soft palate by the support 2 are different

cor r espondémglettbe sippba2antmeyesi pilage range,bet is.be adippoent medhgnism 12 on the

constrai ned and cannot .freely.r.otate.,around.t.he rotati i I
2l arge ramaPapfaoBsnt FL iif ol " Gratabrte BbETE kP EE PP ke
root and chaiBeShat SENLIAdt tRXhHpoitt 2tdag sedfatwilbitheahadgngloll thegoft palate in an
swi ngi ng. Soft tissues of the soft palate can still swng within a

certain rawfenstppiredmpannesyi $g¢ AY-i1$- constrained to two sides of a
supporting plane of the support 2, so that an airway at a pharynx is

enl arged by Ijf1 isﬁg%fé&g%j%ﬂé Lnd%%@ékfs@&gméhme&mm‘eaﬁp B RNOHE ugfgfag oot to

her eby achi evi ng ectives of treating snoring and OSAHS.
FIG 17 20Gmitthe suppnit 26to aowcihevsdll magk, ity és, dlenddjmtoes| igechapinmt l2binethe
soft pal atﬁﬂé%aort of the present ipyenti iffere

" 0 The. ce, of

Uhi's embodfBRFIASeanTeHNE Fad | 1y A 4ajty Shlkoril drateRaih i Sieslpplieby the
screw t hr egd,,89S) t0 @Eﬂ?&eﬁe&ﬂé@%&ﬂmgaﬂﬂ d¥er&Rt Hsitidds. ansiatd Wisd F@ort 2 is

screw rod 61, the novenent or the curvature of the support 2 or the
lifting degietaioéd ahd caofot fpalyatotaterayound the comiemiskadt Y inonitared rasge, the
support 2 lifts the soft palate towards the tongue root and changes a central axis of the soft
15  palate during swinging. Soft tissues of the soft palate can still swing within a certain
range, but the swinging is constrained to two sides of a supporting plane of the support 2, so
that an airway at a pharynx is enlarged by lifting the soft palate and a part of the tongue root,

thereby achieving the objectives of treating snoring and OSAHS. See FIG. 17.

™

20 Embeodiment 6: a screw-thread type continuously adjustable soft palate support

of the present invention

The difference of this embodiment lies in that, the adjustment mechanism 12 adopts a
screw-thread positioning mechanism, and by rotating an adjustment screw rod 61, the
movement or the curvature of the support 2 or the lifting degree of the soft palate may be

25  conveniently controlled.
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In addition, an elastic nodule 20 of a tail portion of the support 2
adopts a cl ose-packed coil spring structure coated with a nedica

fl exi ble polynmer material. The adj ustnent nmechanism 12 of this
enbodi ment i ncludes an adjustnment screw rod 61, a guide rod 62, a
positioning slide block 59, a positioning block 58, a rotating shaft
51, 5 an adjustnment rod 60, a housing 124, and a nedi cal - pur pose
flexible mterial,.film126 .T j ugt t..§C o) nhy

forms a cont ielléllu%(hdsmcgldj Ehnste’%lsatrllct %n%@géalglﬁsgf%?ﬁmﬁ ?Pﬁo{l h(§e¥ g%jﬁ’i (E}gjtp r gdb 6 ,0 pts a
the positigodeghickid @el sbling knkfire thecdowsh & hedicalflddlide kolsMer madritlne

adj ustnment rod 60, but is also used as an adjustnent control key 125.

See FIG 18. |In a_non-slee% st at e, tge aq{ﬂstnent screw rod 61 is od
rotated out m?llfsailﬁt@ﬁaﬁm? pHEm 1ig ofg) Prtie pngnb InGIRASS iR adiusipegp screw ro
range, thagy i,Sm;d16d 88| é’%&sﬂ?ﬁimg‘%@@ﬁcﬁ @g,la? Sidoies Haadspal zﬁ%ﬁng shaft 51,

connecting énd 1 i's in an "on" state, and the support 2 can freely
rot at e Jr oamadjtdimentotodt 6@ Ishisint 134, asba tiwalicat-herpssepPenible masenal Sbinn §26.

with the sw ngj.ng of the sqf al ate in an unconstraj ne nner. ..See.
FIG 18. Bﬂ%?%usgm%ﬁ?rwegéﬁjlﬁg?ﬁ%ﬁ?mgs&%%IP%%SéfJ“FémP PR i
to limt the sURMPOEd 63, R bosifiBNRy isHd@ 3Bkl 5o BROSusitldAdly bRck (93¢ and the
adj ust ment mechani sm 12 on the hard palate connecting end 1 is in an
"of f' st at sljusimdntded)f@dut sfaldoiused aspntadiistednt coratohkey 83,5 t pee Elgpdért 2
are different corresponding to different positions. Since the support
2 is constraiped and,cannot fre . [ NS

{tSl in a Iargeﬂ]r gﬁﬁng]%eReSt%E’p%lgratgj%mﬁe?# ? ésrg?ra]léglségﬁ f t‘%gﬁeg% télﬂ%%g\gpdgﬁéjﬁethe
t-onguel( ootupasd 2abatgesn aleentangd, tax iiss thefadillenan bicclpmlisai €2 dutlierigrd palate

swinging. Soft tissues 20 of the soft palate can_ still sw ng ‘é‘f}thi n,
a certain fanmgeingsnd ltind sy amgiskls pad terruppat Asdn freely yrjats pprald dge ytating
suppor ti nggplane of s t MR AfiNEYg BF Re RORTANe i
enl ar ged bilﬁh ??i%g&%ﬂgles%{@%a% é?%%gh& a par{3 oflwg‘e t ongue root, o
t her eby actmeeustragnddheamby. e et FES. I6f treating snoring and CSAHS. See
FIG 19. 25Enbodinment 7: an electrically adjustable soft palate

support of th resent invention I,n.t.his enbodi t. the
adj ust nent neﬁ?éﬁ‘? g‘ﬁ‘f&éhea 'bﬁi@ergrfc@?”e@flﬁlcléll()tﬁt(?g??vf%ﬁﬁ%’gﬁrﬁ%E%Gaﬁllpg%t2 to
The adjyist gRot il &AM, kRat i) GhalglBSstReRAMRbarfi AR Yonbhe hatd Paladiddnn&fling
an electrical device 63, a transm Ssion nmechani sm 66, and an

el ect ri cal end] issnmnriefftenerad degicet of Bing thecsofitnalapobieihe supnery2 g5 diffgent
circult 68éog'erégon%linegcttorciiﬁé’j}lentdp%\é{tﬁ)%s.G%in(%r%ﬂe tS\?p%ort 2 is constrained and cannot freely
rotate around the rotating shaft 51 in a large range, the support 2 lifts the soft palate towards
the tongue root and changes a central axis of the soft palate during swinging. Soft tissues
:: 20  of the soft palate can still swing within a certain range, but the swinging is constrained to
two sides of a supporting plane of the support 2, so that an airway at a pharynx is enlarged
by lifting the soft palate and a part of the tongue root, thereby achieving the objectives of

treating snoring and OSAHS. See FIG. 19.

25 Embodiment 7: an electrically adjustable soft palate support of the present

invention

29



5 transm ssion nechanism 66 are built inside a housing 124 of the

adj ust mrent mechani sm The el ectrical adjustnent control switch 64 is
on the housing 124, and is coated with a nedi cal - purpose flexible
material film 126. In a non-sleep state, the el ectrical adjustnent
control switch 64 is pressed, and the electrical device 63, driven by
the built-in power supply 65 and circuit 68, enables the 10 support

2 to nove in arqge, ran hrough the transm ssign_ nmechanism 66,.. .
that is, the @d#’ﬁs%ﬂ%?@ngﬁch?n?@%ﬂﬁ“ olﬁe‘fhrfi‘glsﬁ‘a?% AR R e@%cﬁrﬁ@:tp Phgomme
end 1 is iRe@lnisB” Tht AtRstnRAd relfansuP PR idcliRics abofsee Bhpply 63,31 Eroait@snen
a rotating shaft 51, so that the support 2 can swing with the

swi ngi ng oflecttieal glspice H) atteanpmissian urgsharssth £ion aad e rlesiricabagdiuptment pentrol
Bef ore sl ee t elegtrical adjus ral i 4. ]

and 1 he- el BB i FHEHGGTE Y TR iRl oq, 4R el S5 e
bui l t-in pemmistRRhYchebisagh gikuilt inskid, a knslilgel4t dfahs upparien@mechanism.

nove in a small range through the transm ssion nechanism 66, that is,
t he adj ust Feneleptietadiustmean coptrelvikhred samathe housing defnigideifFogted gvitiha
an "of f st € - I, f the soft palate. Since the
support 2 ﬁéﬁggfﬁéwg?ﬁg’gﬂ%ﬁ@%ﬁﬁ% }??eel y rotate around the rotating
shaft 51 in a large range, the support 2 lifts the soft palate
towards the 2Ih atmongleeprstat, thadlahanhedjuamesntanabl switeh 64 it presssdf and the
pal ate during .sw ngjn af t tissues, af the sof | at.e.can still

i g wi tFRCHSERF s 3, Ao bl PRUTRoHGT AEPE Senery Rl eBHGighe
gides of agRYPRY & AGvPLARGxBE Adpe tﬁl‘éﬁ?l?'iﬁe #ansffissiod@hedAnBhl 98 halisathe
pharynx is enlarged by lifting the soff palate and a part of the

t ongue r ootdjustmentahschauibinehZi engthe Herdopyjlase conresting endr bistinrig "onosRGgahide

CSAHS. See FI G ,21. .25]n ditio this i nent be .ijprove

be cont r ol PEIHy E° rf@ﬁ%’trgt%geoﬂ??lbdln# ?F%%inlgfs‘ﬁgﬁg?’cﬁortgﬂti tggl éﬁjp §Ir'1tdi?aﬁes Wife fin
el ectri cal (il lEdtth SR f20lte HWnh@Bofkamee ni¥Brf | 8ek FICCQ0ding to a
wirel ess renote control node, this enbodi nent nmay be controlled by a

renote controller 67. See FIG 22 to FIG 23.. Enbodi pent 8: a .

conbi ned- t ypeBaferasieemtee dlaftica) admsaneat ppgiol suich fb isgresehiant Aberestgrnal

SThe di§fegancs ' B ALnb bR b BobbRluppl i HAHCARER! Ssbles the

connecﬁl ngaﬁ% 6393%%@%%%§€pport 2" may bleriS(c:)I i'ni cA Yy i rr;g'l anted in

st ages. support 2 to move in a small range through the transmission mechanism 66, that is, the
adjustment mechanism 12 on the hard palate connecting end 1 is in an "off" state, and the
support 2 lifts the soft palate. Since the support 2 is constrained and cannot freely rotate
around the rotating shaft 51 in a large range, the support 2 lifts the soft palate towards the

20  tongue root and changes a central axis of the soft palate during swinging. Soft tissues of

”M\

the soft palate can still swing within a certain range, but the swinging is constrained to two
sides of a supporting plane of the support 2, so that an airway at a pharynx is enlarged by
lifting the soft palate and a part of the tongue root, thereby achieving the objectives of
treating snoring and OSAHS. See FIG. 21.

25 In addition, this embodiment may be improved to be controlled by a remote controller.
If the circuit 68 and the electrical adjustment control switch 64 are modified according to a

wireless remote control mode, this embodiment may be controlled by a remote controller 67.
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Firstly, the hard palate connecting end 1 is fixed to the hard pal ate
101 via a fastener 116. Three nonths to six nonths later, the hard
pal ate connecting end 1 will have been firmy fixed with the hard
pal ate 101, and another surgery is performed, in which the 10 support
2 is inserted into the soft palate 102, and at the sane tine, the
near end of the support 2 and the adjustnent nmechanism 12 of the hard
pal at e congpe n re connected together through convex-concave
engagenent§ ﬁﬁg %%gggﬁég? The advantage lies in that the hard pal ate
connecting end 1 and the hard palate 102 are firmy connected, and
t he di sadvantage lies in that it is necessary to performtwo
surgeries, which increases the 15nedica| expense of the patient. See
FIG 26 to FIG 29, and FIG 5 to FIG 7. The conbi ned-t
Suppor . of t HEmBPRIRSAE Fing HITERCHIEE 14isTohln P8 AT SPRgEStdly plesen
desi gned tg,08;,50Mbi ned through convex-concave engagenent (see FIG
26 to FIG 27) or fastener connection (see FIG 28 and FIG 29). In
t he conbi ned-type adjustable soft pal ate supﬁort of the present
i nventi®on, t hﬂlezoffa@pwfrtbmemhe@mm lignin thaprihe lmed halelg cpamagtiag end 1 and the
connecting_end é 1 1ﬁ n B structure that can be
engaged w VRPPH Hﬁa 4 @1gﬁ$ so that the support 2 may
be conveniently fixed to the hard pal ate connecting end 1. See FIG
26 to FI G 27Firstly, the hatdpAdleicbh@Bting énd hés Sosdlb nkelhiry palagd] Gistiakl festener
soft palate su%port of the present invention, the adjustnent

schani sm 156- of Thrssemeripy tsk apenthsdatse dhs H@‘déﬁﬁitelc‘?%?tﬁtﬁe@d I Wit Rasi esp

25that is f}ﬂ@@g@%@gkgﬂ dhd Rard at@rl@logncf Fﬁotﬁéilpsﬂ%erl 25 bBEQHER, B which the

fast ener. astene I'S usua a tIt&ﬂIUﬁ]SCFEM/ rivet,

or posiai onipportld BcksertBéentsl e s@B pahc FOZGan&Sat the saﬁwmmarthemnaromdiecuf the
to inprove the rjqgi f the support t flat s ort 2

confi gur edS‘tPBmﬁa%/én‘gnh‘“aF J“%Bkgleﬁﬁ ﬁag%‘{]g’a ‘i§’§tja§£8?’?%ﬁtln%¥ cg(? are
common et fgdeQtd | to%&'h@;atﬁfdﬁgh thRekicOhdive ¥n<§§geﬁlgﬂ o laa@hst@fe}. e ChheMvatiididies
reinforcing ribs or the e is adopted. 5 Enbodi nent 9: a soft

pal at e suppothet thé ha:ldanatntes@mctmgmdth ol the barda:ralaéﬁ ¢0% araﬁ'mlmwgcfed and

section errln and FIG. 31 differ f t
embod: ment M1 GEar st ¢ et &7 s BB R Rt R SlpiR VBieRandleds e
ar c- shgpedmeddS PAROLE he pWiidd, tt@taccz@mn@dzmraﬁaﬂc 5 to FIG. 7.

The combined-type support of the present invention that is implanted in stages may be
designed to be combined through convex-concave engagement (see FIG. 26 to FIG. 27) or

fastener connection (see FIG. 28 and FIG. 29).

In the combined-type adjustable soft palate support of the present invention, the
20  adjustment mechanism 12 on the hard palate connecting end 1 includes the connecting
structure that can be engaged with the near end of the support 2, so that the support 2 may

be conveniently fixed to the hard palate connecting end 1. See FIG. 26 to FIG. 27.

In addition, in the combined-type adjustable soft palate support of the present invention,
the adjustment mechanism 12 of the hard palate connecting end 1 includes a mechanism

25  that is connected to the near end of the support 2 through a fastener. The adopted fastener
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" 10 section has an advantage of good rigidity. For the supports 2
manuf actured fromtitaniumnetal plates of the sanme material and
t hi ckness by the sanme process, the support 2 with the arc-shaped
cross section has better rigidity than that with a rectangul ar cross
secti on. I n addi tion, many met hods may be adopted for inproving
the rigidity of the flat object, for exanple, a reinforcing rib is

configured. at the back of the suppart. 2 i.ch 5r 4 he
g ity of IS ERREe e N ol aRpfing Heck e, SI& 8 BREEEALTC

is stanped into a corrugated shape or a wave shape, which al so may
i nprove the rihgildi,tiy oodertithémproppakd rigiditged thd Gppdd 2anit FitGupBait 2 may be
It should be noted that, the structures disclosed and descri bed iﬂ
the presentonfigysditp JBveay %‘és}faéb‘ijé’&éanwt@tsﬁﬁs SECHO Uy & SRy Ethod of

e . . : ! _
sane e ecﬁmrggﬁg% aﬁgﬁltggdg@g)g&ﬁg& iﬁ?ﬁgﬁ%ﬁfds 89eihfbrafly liBCoRhE RN adopted.

i nvention ar he present 1nvention. Though the
preferred enbodi nents of the present invention have been introduced
and deskribed in the specification, persons skilled in the art should
know t hat these enbodi nents are nerely described by way of exanple,

and persons illed insthe art, nma ke..vari - ch . )
or ovenent s, ERatPugsR ot Ao b GBS AP AR AL o ar shaped ross
i nvention. sethet ef ore, 25the protection scope of the present invention

shoul d be defined in accordance with the spirit and scope of the
appended cl ains_of the _present invention., CLAMS Wiat js clained is:
A" An adj ust abelerigrte F_ﬁ | é? 8§ ot .,theo@ifﬁﬁ{fn&e 'P%?‘ES ?"?H]Eﬂdéﬂ?mﬂheaén at,gthe
material capabl&iof g??l?é;t&lﬂrpﬂﬁ'?% §1¢sh5ﬁeg. aTRhLIRR | YwiftOtheBark SRped cross

term conprising: 5 nmpl ant support (2) capable of being =~
i nsert &® i stctomhssofnt adpadtagesyf gand rigiditsr dF prathea swpos A exsni fagtuegrd(rgm Jlitanium

configured to,connect the support to rd pal ate, wherein,th
hard pal at metal plates o Hﬁ& SAmg rr(a%}mi Gqéﬁcé(ags.s%yt%ﬁe sante process, the support 2 with the

arc-shaped cross section has better rigidity than that with a rectangular cross section.

In addition, many methods may be adopted for improving the rigidity of the flat object,

for example, a reinforcing rib is configured at the back of the support 2, which may

15  improve the rigidity of the support 2, see FIG. 32 and FIG. 33; or, the support 2 is stamped
into a corrugated shape or a wave shape, which also may improve the rigidity of the support

2, see FIG. 34 and FIG. 35.

It should be noted that, the structures disclosed and described in the present invention

PN

may be replaced by other structure with the same effect, and the embodiments described in
20  the present invention are not intended to limit the 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,
improvements, and replacements without departing from the present invention. Therefore,
25  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 connecting structure (11), configured to fix the hard pal ate
connecting end (1) to the hard pal ate; and 10an adj ustnent nechani sm
(12), configured to control a novenent or a curvature of the support
(2) or control a lifting degree of the soft pal ate. 2. The
adj ust abl e soft pal ate support according to claim1, wherein the
support (2) has a radian matching a natural curvature of the soft

pal at e mheEIE$EH§Oft pal ate of the human body rel axes. 153. The

adj ust abl eSO pal ate support according to claim1l1, wherein the
connecting structure (11) on the hard pal ate connecting end (1)
conpri ses What ®icladned ®Up of structures consisting of: a hole
structure, a U shaped clanp structure, a hook structure, a rivet-type

structure, and a,self-expanding |ock structuge.. 4. The, adjustah

Sof ¢ pal at e o dppAPECEEDRaPH G DPE T Fh AL AT HIEh Bk L FHERE csgable
mechani sm {f)nOhpl Pedatot Ralaabeds ARResHd B RRehplidihgi S @ switch
structure (121) having an on state and an off state; when the

adj ust rent nmechanism (12) is in the on state, the support (é£

i npl ant®d int@fkah@némt@umrta@)ecambleabbqsm@néffrtqdﬁwrwﬁmhteaa tural

swi ngi ng of the soft pal ate; and when the adjustnent nmechani sm (12)

is in the off a?l%x?i%peaiaéé %@%@g%ﬁ% g]](),zéonﬁ- IRE ANt sdedt '?lrleosugﬂrﬁ‘(t) gz?ft% a gﬁjd%taﬁte,

i s capabl e of I'n ate towards a tongu
changing a central axis of the soft palate during the natural
swi ngi ng, so ahetein dnhandgelaancoancovay cod (13 cpianisesx during breat hi ng.

£ B
N,

a connecting structure (11), configured to fix the hard palate connecting end (1) to the

hard palate; and

10 an adjustment mechanism (12), configured to control a movement or a curvature of the

support (2) or control a lifting degree of the soft palate.

2. The adjustable soft palate support according to claim I, wherein the support (2)
has a radian matching a natural curvature of the soft palate when the soft palate of the

human body relaxes.

15 3. The adjustable soft palate support according to claim 1, wherein the connecting
structure (11) on the hard palate connecting end (1) comprises one of a group of structures
consisting of: a hole structure, a U-shaped clamp structure, a hook structure, a rivet-type

structure, and a self-expanding lock structure.

4. The adjustable soft palate support according to claim 1, wherein the adjustment

20  mechanism (12) on the hard palate connecting end (1) is a switch structure (121) having an
on state and an off state; when the adjustment mechanism (12) is in the on state, the support

(2) implanted into the soft palate is capable of moving with a natural swinging of the soft

palate; and when the adjustment mechanism (12) is in the off state, the support (2)
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5. The adjustable soft palate support according to claim4, wherein
the switch 5structure (121) of the adjustnent nmechani sm (12)

conpri ses one of a single-key switch structure and a doubl e- key

switch structure. 6. The adjustabl e soft pal ate support according
to claim1, wherein the adjustnent nechanism (12) on the hard pal ate
connecting end (1) is a nmechani sm capabl e of adjusting the novenent

or the curyat r. -k LELd f Sf
pal ate ot HROERY Bl b Spr WBRRG) cirpbic sl b bt BAg CREH A0 e o ahd
pal at e supflaniing@cehailngid of bt abfpblatevhieingithe hiterahdywingingend anecirdnis an
(12) on the hard palate connecting end (1) conprises a multi-stage

adj ust ment aRESHR{ R Phasyoa dosingBiGathigEone stage, two stages, or nore than
two stages. 8. The adjustable soft palate support according to
claim 1, whereinthde fdiHRt BN badR SBHHRANEHnE2) SRinh e JiRdéln Pak akgich
connecting end (1) is a nechani sm capable of continuously adjusting

t he novenesitucore (1) ofrthatdpgmsht thehasisppoli2) coRpriens arigeof] 4 finglgckey switch
degree of the soft | at e, .. 9. The adjustable soft pal ate support
accor di ng FB<RraM ggoﬁfé]feéfisﬁmtcﬁém’éﬁﬁ'j“ﬁst ment mechani sm (12) on the
hard pal ate connecting end (1) conprises a continuous adjustnent 20
mechani sm (123) TR agjasthblo WOl Padteadipysitt iabehréing @g cRém af wWhefdin 0@ ddiatment
soft palate by the support (2) through rotary or |inear novenené., .
10. The adjrgehaaisme(13bor thsdiant palafg ﬁ%}eﬁtl%@@ré? g wechamuamrapablgAbidivging
t he hard pgl j.n | r i ; i

(124) - anatenbSuFRICEE e BRte thnd WohRi P BT e pifQ oF Kol palat
housi ngo ( 1249ugh2difiple Thveinadjdgsd. abl e soft pal ate support according to
claim1l1, wherein the adjustnent mechanism (12) on the hard pal ate

on ' housing. (1241 SEbR GOB RIS, OO BT OF R Eo Sy fis iy Gyment
by a flexi me@uﬁ%%g% oREhdr@pathle! BBy eh@PBRIepPEesOLMBi-4tAR AfMisedent

into the human
mechanism (122) having one stage, two stages, or more than two stages.

8. The adjustable soft palate support according to claim 1, wherein the adjustment
15 mechanism (12) on the hard palate connecting end (1) is a mechanism capable of
continuously adjusting the movement or the curvature of the support (2) or the lifting

degree of the soft palate.

9. The adjustable soft palate support according to claim 8, wherein the adjustment
mechanism (12) on the hard palate connecting end (1) comprises a contimious adjustment
20  mechanism (123) for continuously adjusting a degree of lifting the soft palate by the support

(2) through rotary or linear movement.

10. The adjustable soft palate support according to claim 1, wherein the hard palate
connecting end (1) further comprises: a housing (124), and the adjustment mechanism (12}

is mounted inside the housing (124).

25 11. The adjustable soft palate support according to claim 1, wherein the adjustment
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12. The adjustable soft palate support according to claim1l, wherein
the housing 5 (124) includes the flexible polymer material film

(126) capable of being inplanted into the human body, and the

adj ust ment control key (125) is covered by the flexible polyner
material film (126). 13. The adjustable soft pal ate support
according to claim1, wherein the support (2) is a flat object having
zero or nore holes e .
accor di ng rtno lepism rT(|1_2L)1 zllle haI:Q{ ée é{)z%lg&ln eﬁ? gﬁ) cBﬁllpﬁg ?CRI?JUIH Ilet a(fgﬁti(())lr%cgy
of : a fl at(10b) getintbdvh ragh@@mgr@z@hamemecaﬂpsﬁn@eebmm keﬁ (tzsans obyjerat by a
having a corrugated cross section, and a flat object hayi

r ei nf or ci ngexiblgolymer matexial fe(126] ¢7opkip0EbRS ’cmﬁﬁéﬂtea‘% ’é‘t%%‘ﬁ Bippn body.
according to claim1l1, wherein the support (2) includes at |east one

el astic nodul g5 ( i u

according to g?a?ﬁ%fgﬁé%ﬁgfgﬁ E?ﬂ%§§$%?{§§§§%i Rﬁa?&gf$lgﬂgkﬁ%gﬁ;ﬁP§ﬁ§
or an abj e(i24) hlatuddsetﬂle rf]rasmbh:l mdyrherahdtyrial iidimr(126) cepabde niabeifmimpargertinto the

recovers its or nal after the exte force . is e

17. The adfEELE saaﬁt D AP B SR TS oA B TRE B s
t he elastlﬁmunmlﬁ@gﬁ (20) has a structure selected froma group
consisting of: an astic pol ymer 20material sheet or strip or film

a spring structure, and a spring structure coated with a flexible

pol ymer mat er ilal The adjustalgde safhpalalgjsuenosiaceodprtio shimtle Wagispohe support (2) is

accor di ng t%afa%#ﬁkganQSSSk&f%nﬁ*%quort (2) includes at |east one

ﬁlgld moduf' e adjustable soft pal ate support

according to claim 18, wherein the rigid nmodul e 25(40) is a nmechanism
or an obj ect Uhaﬁhés@cmﬂmhguipdm&aum@siatmdhgnedhhhdedh@wﬁemnahmbdﬂ@bﬁ
but made of at least one of: a flat object having an arc-shaped cross section, a flat object having

a corrugated cross section, and a flat object having reinforcing ribs.

15. The adjustable soft palate support according to claim 1, wherein the support (2)

includes at least one elastic module (20).

15 16. The adjustable soft palate support according to claim 15, wherein the elastic
module (20) is a mechanism or an cbject that deforms elastically under an external force

and recovers its original shape after the external force is removed.

PR
i \
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17. The adjustable soft palate support according to claim 15, wherein the elastic
module (20) has a structure selected from a group consisting of: an elastic polymer
20  material sheet or strip or film, a spring structure, and a spring structure coated with a

flexible polymer material.

18. The adjustable soft palate support according to claim 1, wherein the support (2)

includes at least one rigid module (40).

19. The adjustable soft palate support according to claim 18, wherein the rigid module

25  (40) is a mechanism or an object that is configured to resist a predefined external force but
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defornms plastically if the external force is higher than a predefined
| evel such that the rigid nodul e cannot recover its original shape
after the external force is renoved. 20. The adj ustabl e soft

pal ate support according to claim1l, wherein the support (2) is
integrally or detachably connected to the hard pal ate connecting end
(1). 521. The adjustable soft palate support according to claiml,

ongt h cqui ol Hiet i SIRHELe 1N Mg LBl R thetid

total | engibdglé cirlmet &odter tabagigal shape after the external force is removed.

20. The adjustable soft palate support according to claim 1, wherein the support (2) is

integrally or detachably connected to the hard palate connecting end (1).

5 21. The adjustable soft palate support according to claim 1, wherein the support (2} is
inserted into the soft palate (102) by a length equal to 1/5 to 4/5, and most preferably, 2/3 to
3/4, of a total length of the soft palate.
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