IMPLANTED SOFT PALATE SUPPORT AND IMPLANTATION METHOD BACKGROUND OF THE
INVENTION Field of the Invention 5The present invention relates to an implanted soft palate support,
and more particularly to an implanted soft palate support and an implantation method for treating adult
obstructive sleep apnea/hypopnea syndrome (OSAHS). Related Art Adult OSAHS is a sleep breathing
disorder with clinical features of snoring and afnea 10 caused by upper airw%colla'ﬁse and

A én

obstruction dulWée@ETméﬁ s BAASS Y RIAT, AN QMRIIP KBt 206 among

adult women even according to the lowest dia ia, and OSAHS presents a serious threat to
the life and health of patients. As for the patho%mtg SAHS, it is generally considered that the
main cause is that, 15pharyngeal muscles for maintaining the upper airway open relax during sleep,
resulting in soft tissue collapse aBA CiSGROUN BUGF THEANVENDEONCtON is usually located in the
soft palate, tonsil, and tongue root. Many methods for treating OSAHS exist, which include two types,
that is, nogﬁ%yéq;?%grf%m%nt and surgical treatment. Methods of Non-Surgical Treatment Mainly

Include: 2 ontinuous Positive Airway Pressure (CPAP), in which a breathing machine capable of

continuously generating a positive pressure air is closely connected with the nose and face of a patient
via a Rasal mabke secagntarpieanm Eiigpse ananpbstied tor pilte sorassurkadtheasiovddr during

sleep. Thogh tae MERPCh R AEAFR eSS ITIGH{8h ARRKGYRAIEM RS AUl RatIRRIS.L0 adapt
to the machine, and they cannot sleep when 25 wearing the machine
sleep apnea/hypopnea syndrome (OSAHS).

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 that,
15  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 air is closely connected with 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

25  wearing the machine.

2. Oral appliance. A device is placed in an oral cavity to move forward the mandible

or pull forward the tongue, so as to enlarge the pharyngeal cavity and release the airway
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2. Oral appliance. A device is placed in an oral cavity to move forward the mandible or pull forward the
tongue, so as to enlarge the pharyngeal cavity and release the airway obstruction during sleep. The
method has many types and produces a certain effect, but most patients cannot adapt to it. The oral
appliance leads to irritation and foreign body sensation, causing that the user cannot fall asleep, and

may have {eRRRERMARHRWREINTTIIURS I AADehiRKMRE ark PF QKREPI G RATRNBAPplication
PCT/US2005/00139, January 3, 2005, has disclosed a method and a device for relieving upper airway

obstructioost Ratisaiiamel st hibutiir eetraplivaemlnuds 8 fHifatioasabiPrgmPaithin a human

mouth. The.patieni Rigstherdevica dyringienn S9:25, thipkaheweriRdaavitunvibimihsigral cavity.
A negative pressure fenerator is connected with the device. For a patient suffering from 100SAHS,
the devicel§WiferiidoRgpemnsdpatient's tongue and/or soft tissues of the upper airway up and away

from the posterior pharyngeal wall to reopen the airway. Chinese Utility Model Patent
ZL200620110299 &k hapldisatesedisntangyaitanvarsamaysiyoevees prtiaaing Q8édkaand snoring.

The tongue forward-moving device includes a_ semi-lunar base, in which a semi-lunar upper-tooth

receiving §HS60&cd & Rrthad A B ale T QL L RN R URRSS AN PR LCtiBper pbMisl Fthe base; an

arc-shape¢htgaiRaffieigiRyideddt adptanorerion ohibe hass, wiHiR Aonaus aneharinghole
running through front and rear edges is provided in the center of the base; and an arc-shaped front

baffle is pRATGBHPACHELARERT PBrS S ee b, ke therseled oy SRt dsEehRE is fonned
between the feoptiangreeairbaliiesabhe nsuetéarwantpavine.deiee Ppauidesddadiefenbeing

actively bitten b%/ a Eatient with upper and lower front dentitions, so that the upper and lower muscles

are sifbco SR deMdrstivaii IS dn Rekeha MFHE S R St BRPTinRMi A SRS Qb IO IRPSM between
the maxillg, Qg 818aR0hS 100U dABNBIATIRUNGAEVES:Ja 1aBgHG Anchoring hole provides

a comfortable anchor station for the apex of tongue, and regulates the tongue between the tongue
anchoring hole and the 25 hyoid bone, so_as to maintaj ooth airway at the mouth and pharynx,
thereby achie\;ﬁ%ﬁg @&Eﬁ%éﬂ%&?ﬁ%ﬁ%&&@ ﬁ@%ﬁj%dw@g A similar to the device
disclosed iptwigmatinnal Applicatprddiny 0SAA0SRA3Qridanuarictod0S fandifedengue

forward-maving device disclosed in Chinese Utjlity Model Patent ZL200620110299.7 exist. All the
patents usEHESHISTHISS A SERGPPBFRAS pUINY INtha SR LuAL AR B G Ra e Sre designed

to chpnge thentensiofsioia Prapsitigr Ofstheotaague: ah thgpspfopalate U BYsslagParssAgHiRl achieve
the rear baffle is provided at a bottom portion of the base, and a tongue anchoring hole running
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
20  adie 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,
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

25  hyoid bone, so as to maintain a smooth airway at the mouth and pharynx, thereby achieving

the objective of treating OSAHS and snoring.

Many patents similar to the device disclosed in International Application
PCT/US2005/00139, January 3, 2005, and the tongue forward-moving device disclosed in
Chinese Utility Model Patent Z1.200620110299.7 exist.  All the patents use the teeth as a

30  supporting point in the oral cavity, and various appliances are designed to change the

tension state or position of the tongue or the soft palate during sleep, so as to achieve the
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objective of treating OSAHS and snoring. These appliances are placed in the oral cavity and are bitten
and fixed before sleep, but since persons continuously change the posture and mouth shape during
sleep, the appliances often cannot function effectively. In addition, it is uncomfortable and inconvenient
for the patients to use the appliances. 5Methods of Surgical Treatment Mainly Include: 1.

RadiOfFGQ%E&Xi%W@&tWQi@SHM@EMIO FhiuaignRRialdre plasmaradieftequeney ablation,
and is a minimally invasive surgical method. An electronic de is penetrated into the soft tissues which

cause airvidyl aisshitisomdsiiesi s tprs slstimh At eInehRATSaRY SORGIHO TS b ChfeeRs tBecReAREE 3Bdnduce
tissue coagidatioth-peciashe fbEpsiac apgikeenbratienbyhiaating. Ihe-mathod fasaicerain

therapeutic effect, is effective for a slight case, has a poor long-term efficacy, and is ineffective for
serious patiehreomfortablg-ad HiemgairasHr Sintatraitdams heertEmsfatopharyngoplasty of
Ikematus, a Japanese scholar, into uvulopalatopharyngoplasty (UPPP) and introduced it to the US in

1981, /arious m@ERESHAAIY TS dadsRe OMA Ry Antigluding Simmons method, 15 Fairbanks
method, Dickson method, Woodson method, Z-palatoplasty (ZPP), uvulopalatal flap (UPF),

H-uvulopalatophgr lasty (H-UPPP) have been successively reparted in literatures, which made a
ront comributo T R TSt A /B RS 5 CeR A B E TR B B ationts bene
from the swdicaktieatoyenisodutiond Haweiemditennsiot langitaimeatied:, stcelthaomisahuss

re 20excessively removed, functiona mt;scles are injured,

membrane and soft palate tissue structure .

resulting I BTG R SO H R ARG S DA SR
nasopharyogeidl gignosisansbatiadia. didstife deadini edgsancotoailsiot, thereseafibhoaisgdand
deveJopment of OSAHS treatment technologies nowadays to develop.a method and corresponding
ot mETRTRENRS Rt PEate L MBI B RO HE RSP SO CL Bt L TR TRy
invasive maRaeia®bgo&anateim isffitasiatiad.idritemiedionalof paticasipatiRid./1J52002/007966, March
14, 2002, has disclosed a braided palatal implant for snoring treatment. In the invention, the implant is

embedded in f late to alter the.cent O]r{ ravit oftp\e oft palate when swinging with the air
Tow ot slter RO AIS TN RN G e PRSI Eh P e e o

speed at thd guiitgsalstbodmd itite phaopaka ttiydeby s lpsey E0HRG)snaring dbreddctrtingUS awvever, the
method faiL@é%‘f pvrae}‘l’c‘ﬁ;“sti%séb'e ftreo%oqgcprri%%,e H)r Siocclc%glsl 1erllntgle soefhﬁ%late collapses and
obstructs the upper airway, so that the Rtethod and the a opli.led1 Ei egllmﬂfan cannot be used to
treat IG SAHS rFank s ertohisdp Btiekdsn tihethisd, 6Y @84dd tnislindreapeld tbpkatseZie) weiglhpalathk swinging
portion of tﬁeﬁ’)??ﬂ’lgfI?It-%\ll?lllcr)lge[ﬁ?g&%ryngoplasty (H-UPPP) have been successively reported in

literatures, which made a great contribution to symptom alleviation and recovery of 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

20  excessively removed, functional muscles are injured, resulting in complications of nasal
regurgitation during swallowing, rhinolalia aperta, and nasopharyngeal stenosis and atresia.
It is the leading edge and focus for the research and development of OSAHS treatment

technologies nowadays to develop a method and corresponding surgical instruments which

create a smaller wound or perform surgical treatment in a minimally invasive manner.

25 3. Soft palate implantation. International Application PCT/US2002/007966, March
14, 2002, has disclosed a braided palatal implant for snoring treatment. In the invention,
the implant is embedded in the soft palate to alter the center of gravity of the soft palate
when swinging with the air flow and alter the aerodynamic characteristics of the soft palate,
so as to increase the critical air flow speed at the soft palate and the pharynx, thereby

30  preventing snoring from occurring. However, the method fails to prevent OSAHS from



5Based on the above, though generating a certain effect, the existing technologies and methods for
treating OSAHS and snoring still have many defects, and have a poor long-term effect. Therefore, it is
necessary to develop a new method and design a new instrument to treat OSAHS and snoring, in
which the new method should create a wound as small as possible, and the new instrument should be

safe, effechivuiimpPier ayhigialied A MMARK Sk B IMNYENTdGbirResaaHbEeRRME RN

clinical experience indicate that, the relaxation and collapse of the soft palate portion is the main cause

of snoring ¥ndad ha msthpdend bsadpniseiBrisssrnbanhtamgshsrtsed treustOSRSS diY snoring is
mvgntgd '@éﬁ%Ws%E%tl@?iﬂ@ﬁ@!@%%@SR@SH@%%{MM&B&%‘@%@@ émﬁ@mﬁgg%gtﬁ&iﬁiﬁ support,
which is a flat implant 15 made of a material capable of being implanted into human body for a long
term, and MdRfieaft aakairipEgtertshnecting end having a connecting structure configured to be
connected with a hard palate; and a support, being a flat implant capable of being inserted into a soft
palates in whicB4twi barthoaliecoreatitg @admnddhe sLPper aie dedhs casirebphsanare
detachably connected. 20The connecting structure on the har%%alate connecting end according to the

present invTHiBASiLos disdting FISMERA RS IsRomReSICRvEmany Aetetistrkhay e 2didBed clamp

structure, @lQCkeEACTRSLIUCTUERe RV BLIERR SIEMSI 61 86 -EXPRNENBOP K BHALEHAr e naRd other
connecting structures that facilitate fixation of the implanted soft palate suEé)ort of the present invention

to the hard PHARES & HEaiNA SR8 R54IE Luppish hedoringtoshehsrid shrafsaiiidLeelected
from flat ingpigmts widihie, oD geiriciviasn Sopks BaRed RGNS, arRipéepaapgsbairucture, a

bar-shaped structure, a net-shaped structure, and other flat objects. The implanted soft palate

support according to the present in ' éf:ﬁj i,] #ﬂ: curvature of the soft palate of the
humf body when it relaxes. 4 Tﬁm d?gff Eﬁf‘;ﬂgg %Ir[!B cording to the present invention
has one or more through holes. The implanted soft palate support according to the present invention
has one or moResanltercptepsaod cbncalexponres. ifditetiniplgrited dofiapatatedopibarsacttreing to

the presenstolﬂ\f)ea glgrf)(tll%s()r? i?ltllllgtn?g%ecgglsrg (e)fi ngrPAggﬁr&%SAHS. The following implanted soft

palate support for treating OSAHS and snoring is invented in view of the pathogenesis.

The present invention provides an implanted soft palate support, which is a flat implant
15  made of a material capable of being implanted into human body for a long term, and
includes: a hard palate connecting end having a connecting structure configured to be
connected with a hard palate; and a support, being a flat implant capable of being inserted
into a soft palate, in which the hard palate connecting end and the support are fixedly

connected, or are detachably connected.

20 The connecting structure on the hard palate connecting end according to the present
invention is selected from the following structures: a hole structure, a U-shaped clamp
structure, a lock cache structure, a rivet-type structure, a self-expanding lock structure, and
other connecting structures that facilitate fixation of the implanted soft palate support of the

present invention to the hard palate.

25 The implanted soft palate support according to the present invention is selected from
flat implants with the following structures: a strip-shaped structure, a plate-shaped structure,

a bar-shaped structure, a net-shaped structure, and other flat objects.

The implanted soft palate support according to the present invention has a radian

matching the curvature of the soft palate of the human body when it relaxes.
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The implanted soft palate support according to the present invention has a blunt edge coated with a

flexible polymer material. The implanted soft palate support according to the present invention has
a coating 10capable of improving biocompatibility. The hard palate connecting end and the
implanted soft palate support according to the present invention are integrally manufactured. The

hard palate coppectinteRd and ShRdmRIRYRA RISt RAIS RHPPALAGROLHING Iathéh PriSaBEdNvention
are assembled together such that the hard palate connecting end and the 15support may be

disassemplEqushrelssembled together. The implanted soft palate support according to the present
invention is a flat implant foirned by a chip and a spring wire. The implanted soft palate support

according to thEnpriggaak sy estigaligeasiliphomplant-diigidediipedeaticwvisesor Banienen anded soft
palate support according to the present invention is made of the following materials capable of being
implanted TR10 e FON T B $67 3Ty tenn: a metal material, a medical polymer material, and a
medical biodegradable material. The metal material used for making the implanted soft palate
suppdit accordihg taphejoresenpitventippds aneafitiparoitin, packitaninveatioy hasidiiumediekel shape
Z(fg ti{):imilftm-zirconium-niobium alloy, or other metal materials appropriate for medical
nte

memory allo
use. The irttﬁ)pé){liée Ppuéﬁite support according to the present invention includes an elastic module.

The elastic module of the implanted soft palate support according to the present invention is an object
defonnable undibe anpdameseabfopedrriishen ecrecding dbibeaftesehicimvdatioal faseebismepdgeed. 5The

elastic mqg&lcteegfvmﬁéﬁ%@égﬁﬁ@%@f@&&ﬁgpport according to the present invention is selected from

the following structur polymer material sheet or strip, a spring structure, a spring structure

coated with a flexible polymer material, and other elastic flat objects. ' ‘
The implanted soft palate support according to the present invention has a coating

10 capable of improving biocompatibility.

The hard palate connecting end and the implanted soft palate support according to the

present invention are integrally manufactured.

The hard palate connecting end and the implanted soft palate support according to the
present invention are assembled together such that the hard palate connecting end and the

15  support may be disassembled or reassembled together.

The implanted soft palate support according to the present invention is a flat implant

formed by a chip and a spring wire.

The implanted soft palate support according to the present invention is a flat implant

braided by elastic wires.

20 The implanted soft palate support according to the present invention is made of the
following materials capable of being implanted into the human body for a long term: a

metal material, a medical polymer material, and a medical biodegradable material.

The metal material used for making the implanted soft palate support according to the
present invention is one of titanium, a titanium alloy, a titanium-nickel shape memory alloy,

25  atitanium-zirconium-niobium alloy, or other metal materials appropriate for medical use.

The implanted soft palate support according to the present invention includes an elastic



The implanted soft palate support according to the present invention further includes a 10rigid module,
and the rigid module is an object plastically deformable under an external force and not
shape-recoverable after the external force is removed. The degree of curvature of the implanted soft
palate support of the present invention may be adjusted after the rigid module defauns. The
implanted gpfipalate support according to the present invention further has one or 15 more through
holes or a convex-concave surface or rough surface supporting tissue penetration and growth. The

present invention further provides an implantation method of the implanted soft palate support, which
includes: fixing e HHF Baqgt@c%%am 3Bl o e PR 'St YRS PPBIFIE A hard palate by

using a fasieeerioand inseisogdbe supnenking Qiotpiantes: 30l palpterstpreibiptataraal palate.
The implanted soft palate support according to the present invention is inserted into the soft palate by
a length e§UEG11RIGS 1B/ ™MAEhost preferably, 2/3 to 3/4, of a total length of the soft palate. The
implanted soft palate support of the present invention is a flat object made of a 25 material capable of
being implantéthinttabtitnmaodobdyffhreartgrignted o ipdlinelugesa harxdgatate henresting end and a

support. The hard palat% cggqfecthgeeo includes a connecti strucfure tob CO{;S ee%tte(gjr \%Ith a hard

palate; theI%YJeﬁlplc())rIf 8y 5% imp Ant capa & gligbsé?ﬁ(éuilﬁgsér ) %Cap 8&?@65%?%% € har r|15381Iate

connecting epdng aanneciedsiaifessuppott cdited widantBeksokt palatesuppaitcandethave the
objectives of treating QSAHS and snoring by effectively lifting the collapsed soft palate during sleep
and thereb%atséﬁﬁi?ﬁﬁbéﬁcffpper airway obstruction. Clinical application has proved that, the method
and implanted instrument of the present invention have the advantages of small wound, few
complications, Trediainig affidasy} anldtgrewpoomborrfonghe thatipnsspthevehtyoe blizhey thdlebjective of
minimally IvasNGARAIMS T InRRTISHIAL 10 9l RAAle pURROTt cRn hS Adiusted Witip g certain
range to calibrate its Sshape andTurvaiure even after the Implantation surgery, so as to achieve optimal
treatment &mdecord fort. sSBRIEFe OESARIRTIHO MR [FiHE DRAWINGS cd.FIGhd ds@arofs-sectional side

view of a human head.during nasal breathing; 10FIG.2.is a cross-sectional side view of uman head
Horing swaTiva Bl REE R oR A kppon brin® B SRR B dfiiteatlee
depicting the pgntiptelofealefetinod for treating OSAHS according to the present invention and the

working principle of an implanted soft palate support of the present invention;

The implanted soft palate support according to the present invention further has one or
15  more through holes or a convex-concave surface or rough surface supporting tissue

penetration and growth.

The present invention further provides an implantation method of the implanted soft
palate support, which includes: fixing the hard palate connecting end of the implanted soft
palate support to a hard palate by using a fastener, and inserting the support of the

20  implanted soft palate support into a soft palate.

The implanted soft palate support according to the present invention 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 implanted soft palate support of the present invention is a flat object made of a
25  material capable of being implanted into human body for a long term, and includes a hard
palate connecting end and a support. The hard palate connecting end includes a
connecting structure to be connected with a hard palate; the support is a flat implant capable
of being inserted into a soft palate; and the hard palate connecting end is connected to the

support. The implanted soft palate support can achieve the objectives of treating OSAHS
6



15FIG. 5 is a schematic structural view of implanting an implanted soft palate support of the present
invention into a hard palate and a soft palate; FIG. 6 is a schematic view of a method for fixing two
implanted soft palate supports of the present invention to a hard palate; FIG. 7 is a schematic
view of a method for fixing one implanted soft palate support of 20the present invention to a hard

palate; FIGn§ {5 Giaesraatie ieelichyigw &fl@Bé&HF&'@@T}?Qé@ﬁ&ﬁlgtﬁe&pﬁfanfr&B? RIGSSAS
invention wherein the connecting structure of the hard palate connecting end is a hole structure;

FIG. 9 is af8cHASTAIESHLRRSIClRY of AWirAbiRRlid dompaltevsd et tBe inethrd<@s: 25invention
wherein thesuapoltineieatBronapblesv IR dPiaR srbsmatic stiusturallyigwuaharimplanted soft

palate support of the present invention wherein the connecting structure of the hard palate connecting

end is a wasPRKGRHYHa Rt blsiefbgepturad erptcamipytfechismatiendtrioetshy vializsaiemplanted
soft palate3URRRM Of HiQiREEE MM RIRA BRI eI NS ARINGCHNgsSYLIEE &f pgalate

connecting end is a circular 5through hole structure; ~ FIG. 12 is a schematic structural view of an

implanted adftsRdretinghesttanrn pedecatibiotntiv hanferathcHE ey tstrtheture of the hard
palate conﬁgjgt"{ﬁg‘g&g Jer8eHshpnes gmpes%ﬂmle&eatrgég.a@ s g gghematic structural view of an
SO '

implanted palate suppoft of the present 10invention wherein the connecting structure of the hard
palate connecting end is an epsilon-type U-shaped clamp structure; FIG. 14 is a schematic structural

view of an implanted soft pal EE R J&E&%J&ﬂﬁdﬁ%@%ﬂﬁ%e connecting structure of

the hard palate connecting end is a lock cache structure; 15FIG. 15 is a schematic structural view of
an implanted saiGpalate cuppectobibbspiesésit of a human head during nasal breathing;

10 FIG. 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 method for treating OSAHS according to the
present invention and the working principle of an implanted soft palate support of the present

invention;

15 FIG. 5 is a schematic structural view of implanting an implanted soft palate support of

the present invention into a hard palate and a soft palate;

FIG. 6 is a schematic view of a method for fixing two implanted soft palate supports of

the present invention to a hard palate;

FIG. 7 is a schematic view of a method for fixing one implanted soft palate support of

20  the present invention to a hard palate;

FIG. 8 is a schematic structural view of an implanted soft palate support of the present
invention wherein the connecting structure of the hard palate connecting end is a hole

structure;

FIG. 9 is a schematic structural view of an implanted soft palate support of the present

25  invention wherein the support includes through holes.

FIG. 10 is a schematic structural view of an implanted soft palate support of the present



invention wherein the connecting structure of the hard palate connecting end is a rivet-type structure;
FIG. 16 is a schematic structural view of an implanted soft palate support of the present invention
wherein the connecting structure of the hard palate connecting end is a 20self-expanding lock
structure; FIG. 17 is a schematic structural view of an implanted soft palate support of the present

invention WRRARIB SRR @KL INGMESSEUMRXFO DERKEHNE Palate! ConkBdigi SaRGMAdG sructural view

of an implanted soft palate support of the present invention wherein the support includes knurled
convex-cofieesRest BEERIUGYES 5 schematic structural view of an implanted soft palate support of
the present invention wherein the support includes a biocompatible coating; FIG. 20 is a schematic

structural viewrGan implaoteenaal palatersuapert dhifienpraseatsitipyaniiappdiegimapredge of the
support is blunted; FIG. 21 is an A-A cross-sectional view of FIG. 20; FIG. 22 js a schematic
structural WWHW#&E%&%%@&H%&F&%&%EB&P {hR O HIE BRI PERACHPR ABIEHAAHTEYAE of the
suppost is thmtgdh@iﬁwsﬁrmmejer material thread; 5FIG. 23 is a schematic structural view of an
implanted soft palate support of the present invention wherein an edge of the support is blunted with a

titanium-nicke memory alloy wire; IG. 24.is a schematic structural view of an implanted soft
patate support I RO R o AR O et EP e (St foun
combined-ityjpmlOsirbeivie thefelian2&iispascbmmeatialst fuatl pal e vo oh ani g ptahied Sefhpaddte
support of tspe resent invention wherein the support is made of a memory alloy wire; FIG. 26 is a
schematic® ?’r‘f}Etﬁt}gFW&N of an implanted soft palate support of the present invention wherein the
support includes V-shaped through holes, which enhances the 15bonding force between the support
and a soft paldt&G. 13 is a schematic structural view of an implanted soft palate support of the present

10 invention wherein the connecting structure of the hard palate connecting end is an

epsilon-type U-shaped clamp structure;

FIG. 14 is a schematic structural view of an implanted soft palate support of the present
invention wherein the connecting structure of the hard palate connecting end is a lock cache

structure;

15 FIG. 15 is a schematic structural view of an implanted soft palate support of the present
invention wherein the connecting structure of the hard palate connecting end is a rivet-type

structure;

FIG. 16 is a schematic structural view of an implanted soft palate support of the present
invention wherein the connecting structure of the hard palate connecting end is a

20  self-expanding lock structure;

FIG. 17 is a schematic structural view of an implanted soft palate support of the present

invention wherein the support includes convex-concave lines;

FIG. 18 is a schematic structural view of an implanted soft palate support of the present

invention wherein the support includes knurled convex-concave lines;

25 FIG. 19 is a schematic structural view of an implanted soft palate support of the present

invention wherein the support includes a biocompatible coating;

FIG. 20 is a schematic structural view of an implanted soft palate support of the present

8



FIG. 27 is a schematic structural view of an implanted soft palate support of the present invention
wherein the support is a simple structure including three parallel alloy wires (such as titanium alloy
wires or Nitinol alloy wires), and the alloy wires are connected to the hard palate connecting end;
20FIG. 28 is a schematic structural view of an implanted soft palate support of the present invention

wherein thg SURRAIMWRRM h RESNoTHIMC iR ort i BredBelf @ schematic structural view of an implanted
soft palate support of the present invention wherein the connecting structure of the hard palate

connecting er:ﬁé gﬁi\/ouble-h le structure, which is g“ﬂ% fixed to a hard palate; 25FIG. 30 is a
schematic structtira VIS Poh 2h SHBTaITRP S8 0 p#é%‘t of the present invention having a shape

of a fork and two through-holes near the hard palate connecting end; FIG. 31 is a schematic structural
view of an impltietlseti pdlenensuppoctohthecpresantimpbntiahsbéviatra siygpetaffaltovorgscong fork

and one through-hole near the hard P%I?te conpﬁ%céllﬁgtgnd' FIG. 32 is taérslgw%%g#p structural view

of an implelllﬁ\{g 1sO(I)lfthaelraetlg %ﬂgg%?toof es%?'g(s)re |nver(11ti\ghﬂ}natlﬁ(g%nrerﬁr8 an m%egra ’stamped plate;

FIG. 33 is a schematic structural view of an implanted soft palate support of the present invention in
the fofm of an iiegiAlistasabetapiatérvatiraivtmsof AR danisisethiatratisustpactaidhvipwseniin

implanted soft, DRIAIG IRURRI Qh IS PIESSIOMERIMOSHA 5 At liﬁ-ﬁlip?éldsﬂ AMfreh QG- 351s a
cross-sect%na \%Jew 01)?? FIG. 34 (ggp?ctﬁg t%ge[5 strlﬂcture wanerll t etf}mpﬁ{énte soft p%%ate esup ort of the
present inwdntioniis; fixed to the hard palate; FIG. 36 is a schematic structural view of an implanted

soft palate support including a rigid module and an elastic module made of a flexible polymer material

according to thg@resegtigventian whetsi theWestsriabrivatwe philie sprmay beadiusted by
15bending the rigid module of the support and causing plastic deformation to the rigid module under

an externdPisreeonsy ber e dbpiatbprl e Raserdingisridagdris surpeBi¢aaEoBRingtEERSstic module
enabjgs thg,gURpe-t to maintain good flexibility, such that it can not only move with the swinging of the
soft palate, but also help the soft palate restore to a relaxed state; in other words, a restoring force of

the elastic module after the plastic deformation _
FIG. 25 is a schematic structural view of an implanted soft palate support of the present

invention wherein the support is made of a memory alloy wire;

FIG. 26 is a schematic structural view of an implanted soft palate support of the present
invention wherein the support includes V-shaped through holes, which enhances the

15  bonding force between the support and a soft palate;

FIG. 27 is a schematic structural view of an implanted soft palate support of the present
invention wherein the support is a simple structure including three parallel alloy wires (such
as titanium alloy wires or Nitinol alloy wires), and the alloy wires are connected to the hard

palate connecting end;

20 FIG. 28 is a schematic structural view of an implanted soft palate support of the present

invention wherein the support is a wire mesh structure;

FIG. 29 is a schematic structural view of an implanted soft palate support of the present
invention wherein the connecting structure of the hard palate connecting end is a

double-hole structure, which is firmly fixed to a hard palate;

25 FIG. 30 is a schematic structural view of an implanted soft palate support of the present
invention having a shape of a fork and two through-holes near the hard palate connecting

end;



20helps the soft palate restore to the relaxed state, thereby raising or pulling up the soft palate; FIG.
36-1 is an enlarged view of part A of FIG. 36; FIG. 36-2 is a B-B cross-sectional view of FIG. 36;

FIG. 37 is a schematic structural view of a combined-type implanted soft palate support of the present
invention before being assembled; 25FIG. 38 is a schematic structural view of FIG. 37 after being

assembled; Fi@g. 3P iissaaséﬁaﬁa%ﬁ%ﬁtﬂa@w@EW%wagfiﬁqﬁ%ﬂem%ﬂfv%mamﬁ%ﬁm@ palatgrsupport
of the present invention;  FIG. 40 is a schematic structural view of an implanted soft palate support

of the predBNERIPEHIANE ape pie Smepngterkiandans Wrenedr bolshgtathe dadPpalste support of
the presergcjﬂly@dnmrﬁfle 42 is a schematic structural view of an implanted soft palate support of the
present invention; FIG. 43 is a schematic structural view of an implanted soft palate support of the
present invention wherein the connecting structure of the hard iE)alzte connecting end is a U-shaped

clamp structurBfdr b GBI G HAFGFEIMIEY A TABHEMEH oAy Mot e U8 trpresent

10reirforcamention fnlhe4éris afsgghﬁlfegfm mﬁ@wgmgw of an implanted soft palate support of the
present invention wherein the connecting structure of the hard palate connecting end is an

epsilon-type U-shaped clamp structure for clamping onto a har ate, and a fastener may be further
oo for reimfof Aot AR B g s LU G e B R B A R By Being the
support toieauseopl asticcdefarmdiioimtepthessarppaitp ateasith dnfirsl, and adjust the lifting degree of a

soft palate; FIG. 45 is a schematic structural view of an implanted soft palate support of the present

invention whergjg thg (o %%% ' iﬂﬁ&%?a?@f&% Utﬁ.&ﬂ 8}88@%3{@%%%{%& ek Spehgpiructure

used in such a manner that, during the surgery, a through hole is ed'Into
invention when it is fixed to a hard palate;

10 FIG. 35 is a cross-sectional view of FIG. 34 depicting the structure when the implanted

soft palate support of the present invention is fixed to the hard palate;

FIG. 36 is a schematic structural view of an implanted soft palate support including a
rigid module and an elastic module made of a flexible polymer material according to the
present invention, wherein the degree of curvature of the support may be adjusted by

15  bending the rigid module of the support and causing plastic deformation to the rigid module
under an external force, so as to control and adjust the lifting degree of a soft palate; and the
elastic module enables the support to maintain good flexibility, such that it can not only
move with the swinging of the soft palate, but also help the soft palate restore to a relaxed
state; in other words, a restoring force of the elastic module after the plastic deformation

20  helps the soft palate restore to the relaxed state, thereby raising or pulling up the soft palate;
FIG. 36-1 is an enlarged view of part A of FIG. 36;
FIG. 36-2 is a B-B cross-sectional view of FIG. 36;

FIG. 37 is a schematic structural view of a combined-type implanted soft palate support

of the present invention before being assembled;
25 FIG. 38 is a schematic structural view of FIG. 37 after being assembled;

FIG. 39 is a schematic structural view of a combined-type implanted soft palate support

of the present invention;

10



20a hard palate, and a lock cache is passed through the through hole bored into the hard palate and
then locked onto the hard palate, thereby forming a fixed structure; the degree of curvature of the
support may be adjusted by bending the support to cause plastic deformation to the support, so as to
control and adjust the lifting degree of a soft palate; wherein the connecting structure may be made of
titanium, and rpere ARYisWaiimnayshedemedewbadifanivmmickshishane fugpaeryaliyptbitinol alloy)
by configuring itself with a predefined geometrical shape when its temperature is higher than a
recovery t&Mpattire according to shape memory characteristics of a shape memory alloy (usually a
memory alloy with a recovery temperature between 20C and 33C), and during the surgery, the
connecting straeturg1ok thechatithpakatectonneriing Rndiisplaciidesd npsize: Ry RV PtHeiptesdcold
water (0C-15C), and after being passed through the through hole bored into the hard palate, the
connectindStfEfire of the hard palate connecting end recovers to its predefined geometrical shape
set during the thermal setting process because of the body temperature, so that the implanted soft
palateSsupportliiGh psesamicinggationdsifirnvig dbathbotiddnard diatalaFdGppda i shsgiresnatic
structural view af an implanted soft palate support of the present invention wherein the connecting
structure of" %ﬁa‘g%oe{lrd palate connecting end is a rivet-type structure used in such a manner that, during
the surgery, a through hole is firstly bored into a hard palate, a rivet is passed through the through hole
bored into the Rerd4Fainteschnthatiestinetiiald pavaréaommetireg eold i lkteseppertioé thamigatdte using
a special jﬂ(%&&g‘éﬁ‘%%&é’ﬂﬁ%%%ﬁ%ﬁﬂ”%t%lf&i?rg SHHEHIE ﬁgﬁt‘é‘&)ﬁﬁ@é@]& OJn%J{s"S‘,‘ﬁf&Qééﬁe support
may be adjusted by bending the suppor%to cause plastic deformation to the support” so as to control
and adjustcihmjifsingr tieg foe dimsoft patatehardpalaty isdastyameatiostrocturdiariesedfen implanted
soft %Iateré';ll%l §r%ret n?f tpe present invention wherein the connecting structure of the hard palate
connecting end is a i%éelf-expanding lock structure used in such a manner that, during the surgery, a
through hole is firstly bored into a hard palate, and then the self-expanding lock structure is passed
through the thidGgHhsia berearatitostiec st peraed aanmmuy e s Haralpil supronh eédiinpresrdts fixed

to the hard RRIE HIAEF AN RIASHHERHQINA(QLEE b‘f*}ﬁéjﬁz%eﬁaf’it%[)\ﬁ%&%eﬁﬁ?i?‘dﬁport may be

adjusted by bending the support to cause plastic deformation to the support" 20so as to control and
adjust the ¢ifsHgdBgeE chapsd it palpwruntarsivieletoping enbodirné pelale @ dsstagienerbadiment in

FIG. 47 MBY ARG BAdS ol ianm kel aAReOerIaR/ ARV oR NG SRONSRISRE Of

implantation; FIG. 48 is a schematic structural view of fixing an implanted soft palate support of the

preséht in@émmdtbydah@@mgélmwpm’gta Tagttaplest fadedormansir (G s ipposthrematiccassembled
view of a comBINGA-TXP % AR AR A3 R R ate;

FIG. 45 is a schematic structural view of an implanted soft palate support of the present
invention wherein the connecting structure of the hard palate connecting end is a lock cache
structure used in such a manner that, during the surgery, a through hole is firstly bored into

20  ahard palate, and a lock cache is passed through the through hole bored into the hard palate
and then locked onto the hard palate, thereby forming a fixed structure; the degree of
curvature of the support may be adjusted by bending the support to cause plastic
deformation to the support, so as to control and adjust the lifting degree of a soft palate;
wherein the connecting structure may be made of titanium, and more particularly may be

25  made of a titanium-nickel shape memory alloy (Nitinol alloy) by configuring itself with a
predefined geometrical shape when its temperature is higher than a recovery temperature
according to shape memory characteristics of a shape memory alloy (usually a memory
alloy with a recovery temperature between 20°C and 33°C), and during the surgery, the
connecting structure of the hard palate connecting end is reduced in size by being put into

30  cold water (0°C-15°C), and after being passed through the through hole bored into the hard

11



support of the present invention wherein the support is assembled on top of the hard palate connecting
end; FIG. 50 is a schematic structural view of the combined-type implanted soft palate ~ support of
the present invention of FIG. 49 wherein the support is assembled behind the 30hard palate
connecting end; FIG. 51 is a schematic structural view of a combined-type implanted soft palate

support of a.eNIRISHRR HILGHIERCCPIHING.IA Mg RIesRRLINMERIIANRBIRIG ReiRGARREMKIed; FIG.

52 is a schematic structural view of FIG. 51 after being assembled; FIG. 53 is a schematic

structural RS Tohnasat Spdnsipriheaabie ey eisspBreawRieh e Mesy (s e stener
according {g the RIeSepiIMaion e st sareprRicH ttHRhew R {1z cadalienhring

assembled; FIG. 55 is a schematic structural view of an implanted soft palate support of the present
invention WABEIn an edge of the support is blunted with a polymer material thread in such a manner
that holes or grooves are firstly cut at the edge of the support before blunting, and 10then the edge of

the support is wIapPesh hysehoipdicakrReivmer patefial ihprdiwsas flnrpsaypoinefdeprifaat of the
support, increase the contact area of the edge, and achjeve an objective of blunting the edge; FIG.

56 is a scHBEHIAHOLBHETGHA RIS ATARtRE Sbfhshand RS SABEHIE AL EAVS TEREWherein

the suppoktiagenenssiwitbuerbiosaneatinle §0atipghsaas s,/ mprRyesRoIbRIgeamRiblitief the
support, and enhance the bonding force between the support and a soft palate; FIG. 57 is a

schematicBHATEDRH G B¢ iR Mg e Balhie wtiphlf ATk iR Brtar BRSh WdRsh a coil
spring is agRPieM palaR elasiietNRWULEis riveted to the hard palate using a special surgical tool,

10 thereby forming a fixed structure; and the degree of curvature of the support may be
adjusted by bending the support to cause plastic deformation to the support,, so as to control

and adjust the lifting degree of a soft palate;

FIG. 47 is a schematic structural view of an implanted soft palate support of the present

invention wherein the connecting structure of the hard palate connecting end is a

15  self-expanding lock structure used in such a manner that, during the surgery, a through hole
is firstly bored into a hard palate, and then the self-expanding lock structure is passed
through the through hole bored into the hard palate, and thus the hard palate connecting end
is fixed to the hard palate under an elastic restoring force; the degree of curvature of the
support may be adjusted by bending the support to cause plastic deformation to the support,,

20  so as to control and adjust the lifting degree of a soft palate; and similar to the embodiment
in FIG. 45, the embodiment in FIG. 47 may also be made of a titanium-nickel shape

memory alloy for the convenience of implantation;

FIG. 48 is a schematic structural view of fixing an implanted soft palate support of the

present invention to a hard palate using a T-shaped fastener;

25 FIG. 49 is a schematic assembled view of a combined-type implanted soft palate
support of the present invention wherein the support is assembled on top of the hard palate

connecting end;

FIG. 50 is a schematic structural view of the combined-type implanted soft palate
support of the present invention of FIG. 49 wherein the support is assembled behind the

30  hard palate connecting end;

12



FIG. 58 is a schematic structural view of an implanted soft palate support of the present 20 invention
wherein a coil spring, which is adopted as an elastic module, may be wrapped or wound by soft palate
tissues, thereby enhancing a lifting force of the soft palate for restoring to the relaxed state of the soft
palate during breathing; FIG. 59 is a schematic structural view of an implanted soft palate support of

the present inygeficn WhesaiBA:sRIinG CRREEARY FSEEANLIRIRGHS Bgnpied aseptlastiemadule;

25FIG. 60 is a schematic structural view of an implanted soft palate support of the present invention
wherein a ShHhEIGHESEY PSR ERGEATHBE Whibh REcspf B oA P RIS RS abTeMPlag:be wrapped

or wound by soft palate tissues, thereby enhancing a lifting force of the soft palate for restoring to the

relaxed state afithessol padatendyEngeathingvaTF Q. shespringfgnsashbletdser engraving in this
embodiment may not be coated with a flexible polymer material, but has a coating capable of

improving bio pg\gibility' FIG. 61 is scihematif strucgural view of aIU-sgag§d implanted 1§oft
1S a’sc ematlcts ructural vicw, 01 4 com ll’led—.'%yg_F mmplanted soit ﬁ a%: Sllfl#go
palate support of the present invention, wherein there are a pair'or symmetric small chamfers near the

distal 5endshidlthe fsupparingfdigsionptaniad dof palatesuppartyandcbthe small chamfers tilt backwards
such that its curvature is adapted to the movement of an uvula; and the U-shaped implanted soft

palate 5“ppo”P‘ih‘.hﬁRE%SEJ*%MX{%@@%J&%?QEQW%@(?%?@?'a?ﬁfé}r ﬁég?ég%&ﬁﬂ%ﬁts with serious OSAHS,

and in this case, the soft palate support is implanted deeply into t palate so as to lift a large area
of the soft palate; 10FIG. 62 is a schematic structural front view of FIG. 61; FIG. 63 is a schematic

structural backliew dfsacchematiessugual yiewiandmplrniad saftrakisrsarreewiihe pretabed
fastener whicthiforserkieifsaRdparianied 3Rt RAaIRSBRATHOS o8 RIGSERRYERION in sufilG- 65 is a

schematic structural view of a nut-bolt T-shaped fastener which is used to 15fix an implanted soft

palate suppeRI6T thet Prieent soereiorre Yy, 68 i heedanmitib st ehew Wrattiagietut
T-shaged fastene re@e%ﬂﬁ@éiﬁ%?@ld‘é%gﬁ?&ﬁ@%\éﬁlw RN36S IRdx-AndnRlaniedseft palate

support of the present invention; an ‘ .
improve the edge effect of the support, increase the contact area of the edge, and achieve an

objective of blunting the edge;

FIG. 56 is a schematic structural view of an implanted soft palate support of the present
invention wherein the support is covered with a biocompatible coating so as to improve the
15  biocompatibility of the support, and enhance the bonding force between the support and a

soft palate;

FIG. 57 is a schematic structural view of an implanted soft palate support of the present

invention wherein a coil spring is adopted as an elastic module;

FIG. 58 is a schematic structural view of an implanted soft palate support of the present
20  invention wherein a coil spring, which is adopted as an elastic module, may be wrapped or
wound by soft palate tissues, thereby enhancing a lifting force of the soft palate for

restoring to the relaxed state of the soft palate during breathing;

FIG. 59 is a schematic structural view of an implanted soft palate support of the present

invention wherein a spring formed by laser engraving is adopted as an elastic module;

25 FIG. 60 is a schematic structural view of an implanted soft palate support of the present
invention wherein a spring formed by laser engraving, which is adopted as an elastic
module, may be wrapped or wound by soft palate tissues, thereby enhancing a lifting force
of the soft palate for restoring to the relaxed state of the soft palate during breathing; and

13



FIG. 67 is a schematic structural view of a double-cut T-shaped fastener for 20 convex-concave
engagement which is used to fix an implanted soft palate support of the present invention. The
meanings of the serial numbers in the above drawings are as follows: 1 for hard palate connecting
end, 2 for support, 11 for connecting structure connected with a hard palate, 20 for elastic module, 21

for throughiaalgrire fAnRIYEIEANGRYRVIRE QR FOMEBodRHITRGS o3 BercBlind /dge: Adxivle
biocompatible coating, 25 for chip of the support, 26 for spring wire, 27 for braid, 28 for polymer

material oPpBIisieRAaetiAthiana cootis caRaRis NG IEBF YRS BRERAIM-nickel shape memory
alloy wire, 31 for bolt, 32 for nut, 40 for rigid module, 41 for small chamfer; 101 for hard palate, 102

for soft palate, F103 orinasophasyivstid b far Haskend piihscaathpalatel dIbFanepighpiis 0106 for
esophagus, 107 for trachea, 108 for front end of the sqft palate, 109 fgr supporting bgne, 110 for nasal
cavity, 11 TIOPERALAVHSIHD YRSy Here 25 fPHERT PARRS TS PAlRIIHER RS 1A% 8 iBhgue root,

115 foy implantedtseluppalats suppeslekdhe drgnent nypiionnd IbfomtastaasteRETAILED
DESCRIPTION OF THE INVENTION In order to make the present invention more comprehensible,

the pathodirégiards ey Hhat s fUiBEsAgrPLsd iorbe reorracntef gt vale; ang e Pishaped
cross-sectigiihsislesvie Wabia Sippen daad shesing nasatibrerthinge s @ tbRumarcigiaseathing, the

soft palate 102 naturally falls, the epiglottis 105 opens, and air may enter trachea 107 via nasal cavity

110 (or or&PHSIR VTN STIRSPIROGR: Brehin ity casg e 598 alatssveacton et drery human

head during:swa!lswyi 1&%&@@@5[}{1@15@%@4@3@% ibg §91f5tgglate 102 moves backwards, and
nasopharynx 103 is blocked. At the same time, the epiglottis 105 blocks the trachea 107, and food

enter, 15esogp us.106 via pharynx. Flaﬁ. 3is aview% icting occurrence of OSAHS in a patient
WheﬁOOSAH f§c§%lﬁ13§§h%@ﬁ¥§mﬁ@§ dEOBF HENBh f@u ay collapse, and the upper airway is
obstructed, resulting in insufficient airflow and even apnea. Specifically, when OSAHS occurs, the soft

palate 102 of tiEpéflemtcohapsdis backivards)ckovibat ah€lgagdage between soft palate 20102 and
nasopharynx 103 becomes narrow or is blocked, and at the same time soft tissues of the tongue root

collapse, and s, dRSPASIRAAS REWGEMIANGUS 29! LI&2Rat solhRplate. dORPEARBASS payjow or is

blocked, resulting in insufficient airflow during breathing and even apnea. For some OSAHS patients,
the collapde ok wieisuftaptadrofiealats sipgort of the present invention;

FIG. 65 is a schematic structural view of a nut-bolt T-shaped fastener which is used to

15  fix an implanted soft palate support of the present invention;

FIG. 66 is a schematic structural view of a single-cut T-shaped fastener for
convex-concave engagement which is used to fix an implanted soft palate support of the

present invention; and

FIG. 67 is a schematic structural view of a double-cut T-shaped fastener for
20  convex-concave engagement which is used to fix an implanted soft palate support of the

present invention.

The meanings of the serial numbers in the above drawings are as follows: 1 for hard
palate connecting end, 2 for support, 11 for connecting structure connected with a hard
palate, 20 for elastic module, 21 for through hole, 22 for convex-concave lines or rough

25  surface, 23 for blunt edge, 24 for biocompatible coating, 25 for chip of the support, 26 for
spring wire, 27 for braid, 28 for polymer material or polymer material thread, 29 for thread
hole or groove, 30 for titanium-nickel shape memory alloy wire, 31 for bolt, 32 for nut, 40

for rigid module, 41 for small chamfer;

14



directly causes the passage between soft palate 102 and nasopharynx 103 narrow or blocked, 25but
also directly causes the passage between tongue root 114 and soft palate 102 narrow or blocked,
resulting in insufficient airflow during breathing or apnea. In the present invention, the soft palate 102
is lifted or the tongue root 114 is indirectly lifted by implanting a soft palate support into the hard palate

101 and the sqfy palatieAPgal18R aRtoreniate gl PESS AdeREIHIRR PO oarlele 4 Q2 a0 @ Nasopharynx
103, thereby achieving the objective of treating OSAHS. Specifically, the implanted soft palate support

includes aX&rByRifattOsdRnartHgtehd 90408 BrlisyR 20T HY Hardgali8 EfredEny ehdhe has a
connectingsyirpstatee fdoqeplighyedity: Beonngatrdithahardipalaie.and dhe,conpesting structure

11 is connected and Thinly fixed to a back end of the hard palate 101 via a fastener 5116. The support

2 is a flat itApEISt Withfarderdirn atiprpoitipr] Ferimcing. thE dop Bt eeisoptsé ke domtpriaisdrepflate to

raise ar liftteseft Balais: e fitneardgdheinsseagafglyeen soft palate 102 and nasopharynx
103, thereby achieving the objective of treating OSAHS. See FIG. 4 to FIG. 7 and FIG. 34 to FIG. 35.

The support 2 has a thickness of 0.01-5 mm, and most referabl¥ 0.2-1.1 mm. 10It should be
particularly noted that, onel2kd ﬁlle%.’&%%%%%%{: gjéﬂg‘ y&qﬁgﬁgﬁanted soft palate support

of the present invention is fixed to the hard palate, and the other end (the support 2) is implanted into a
muscular layeflobther sofinpkiade: Jriescaupperitdinplanted i eheivitshalpatlaygenedithe soft palate is a

flat implan ich .not only provides for the convenjen f jnserting or implanting the support 2 into
the muscu%&%é@g?sgf#g é’vo‘f?'ﬁ %@?‘Bﬁoﬁ%@ﬁrﬁ% h%ly can effectively lift the soft palate, bear
and separate the force generated when the soft palate swings. A cutting force generated when the soft
palate swings bHaklanc foriss-aftetiche sulepoev206 drinhaat dddd tdutiveg selap hletshiz ge d W ddrby
incregsing, the contact area of the suppart 2. Therefare.the cutting force .ofa non-flat jmplant (such as
e R e Y B T B A e
support is émtptaraehkfol & loagbisaksdhieycltfingrforekecgemne idtedwineg tva thdftqaliane)swings back and
forth will cause the non-flat implant (such as a single fine metal wire) to shift in the soft palate, or even

to be exposedphen the RndlatisRRIanSNIts 91 ihe.sRl RAIAIGAIS SYalGRESedy g patient will

have a strong foreign body sensation, and the support fails to lift the soft palate at the same time. 25

Therefore h?@li%ané&é%.é]m@gbs@fasﬂ&mﬁi%hﬁém%bﬁﬁﬁ@vﬂmss@r_@srm@f%ﬂ%IW@r@vent the support
2 from shiipg,afier bging inplanied RCMeISAIL %ﬁ%&gq&ff@%iﬁ_%){é’ﬁ the $o8uRalRig- The method

and implanted instrument of the present invention for treating OS
15  esophagus 106 via 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 the passage between soft palate
20 102 and nasopharynx 103 becomes narrow or is blocked, and at the same time soft tissues
of the tongue root collapse, and thus, the passage between tongue root 114 and 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 the passage between soft palate 102 and nasopharynx 103 narrow or blocked,
25  but also directly causes the passage between tongue root 114 and soft palate 102 narrow or

blocked, resulting in insufficient airflow during breathing or apnea.

In the present invention, the soft palate 102 is lifted or the tongue root 114 is indirectly lifted by
implanting a soft palate support into the hard palate 101 and the soft palate 102, so as to
enlarge the passage between soft palate 102 and nasopharynx 103, thereby achieving the

15



have the advantages of small wound, fast recovery, and significant effect, thereby realizing 30an
objective of minimally invasive treatment. Since one end (the hard palate connecting end 1) of the
implanted soft palate support of the present invention is thinly fixed to the hard palate and may act as
a force-bearing fulcrum, and the other end, that is, the support 2 16 is implanted into the soft palate,

the lifting degreseldhe-saliPelteeing supRetisd Mmaniprheule easies.yikinf-arIEaH range by
adjusting the shape and degree of curvature of the su%ﬁ;rt 2, so as to achieve an optimal treatment

effect. In pistRrtrSPERECHASSH I pIsRSURIRH the iMsiAtd PYlate sannecdngsan bhtseé spresent
invention, afte{csHIgauWhRN theoRATERIISIMUCRAdOSIashn RIipa dedire @t hssaftiRglate being

supported may be adjusted within a certain range by adjusting the shape and degree of curvature of
the suppofiRgiHifet tHe saerresebiath Ewé b @9@@%&9@@%% nakiev bptimtafaseaghent

effectand cgnforh, Ciysatarplicatiendampiaved Labilng Hsatms e thedRod s nplanted

instrument are popular with 10 patients for treating OSAHS and snoring because of small wound,

reliable effiesgijediindodheatadbpalare. to Rind OBIfdhe BoEPMaaitad KornlurResIsHEdf the present
invention When e SRPAGEING SMF IS A RA D3 Ralals CArneCiNARNgUR &iD0ISr siFgHye The

product of the present invention is produced 'and manufactured by selecting a 15 medical grade

titanium meatplate Sapaidfe dftbdiHg: impidditel itddaiGmah bddy fopadBrghasthickoerdinef to a
common %Qﬁeﬁrﬁﬁ?ﬁﬁﬁhﬂgsﬁ)f@&%@ getalppggucts, and then, the implanted soft palate support of

the present invention may be obtained. See FIG. 8 to FIG. 13. The hard palate connecting end 1 of the
implanted soft palate support of the present inventionﬂrﬂnﬁa be thinly fixed to the hard palate 101 by

adoptfhg the tHeR3HrhsRaLica]sEy Bred ik ennerdtiietni! Pelats cABoeRtBASRD 1696eN as a titanium

bone nail, gfianitinssiealadit@ppon BetRob-siEdctuiRnadiianisedns ik malg pnstdemaleengagement
fastening structure, and various other fasteners). The number of through holes on the hard palate

connectin®@s8 enddisoBiBATh ritaypERRdtpie FErsgaliR S, theredlt BrRYGr. I HIPRt each
implanted soft nalata %th&&&m&rﬁ%%m%@gﬁg)m Re: thinbnipiest Byrdenuripg@pe through hole
or two through holes at most. As shown in FIG. 8 and FIG. 9, the connecting structure of the hard
palate COﬂWé’(Yﬂi@@f for the convenience of inserting or implanting the support 2 into the muscular
15  layer of the soft palate, but more importantly can effectively lift the soft palate, bear and
separate the force generated when the soft palate swings. A cutting force generated when
the soft palate swings back and forth after the support 2 is implanted into the soft palate is
reduced by increasing the contact area of the support 2. Therefore, the cutting force of a
non-flat implant (such as a single fine metal wire) generated when the soft palate swings
20  back and forth is avoided. After the support is implanted for a long time, the cutting force
generated when the soft palate swings back and forth will cause the non-flat implant (such
as a single fine metal wire) to shift in the soft palate, or even to be exposed. When the
non-flat implant shifts in the soft palate or is even exposed, the patient will have a strong
foreign body sensation, and the support fails to lift the soft palate at the same time.
25  Therefore, it is necessary to use a flat implant as the support 2, so as to effectively prevent

the support 2 from shifting after being implanted into the soft palate, and effectively lift the
soft palate.

The method and implanted instrument of the present invention for treating OSAHS
have the advantages of small wound, fast recovery, and significant effect, thereby realizing
30  an objective of minimally invasive treatment. Since one end (the hard palate connecting
end 1) of the implanted soft palate support of the present invention is firmly fixed to the

hard palate and may act as a force-bearing fulcrum, and the other end, that is, the support 2
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end is a rectangular through hole structure, so that the hard palate connecting end of the implanted
soft palate support of the present invention is conveniently fixed to the hard palate via the fastener
(such as a titanium bone nail, a titanium rivet, a titanium nut bolt 30structure, a titanium metal male
and female engagement fastening structure, and various other fasteners), and the length and degree

of curvaturg gfheRalRg e parinariad Rtadhe softRalalie payhs Adivstpdmithing certain

range, so as to control and adjust the lifting degree of the soft palate. Referring to FIG. 9, the support

of this emBBHheiet FASHE BitHbRC SHIN GBS Y 24P siieih e Ahriscan thecaEsGreb U RN between

the SUDPOEB@@W@%&%@WJ Q&i%‘ﬂﬂ Relats.tissties: may penetrate through the through
holes configured on the support, which increases the bonding force between the soft palate tissues

and the support. As shown in FIG. 10, the connecting structure of the hargaspalate connecting end is

designed to bd WRAHISH e frdhe PRl BuRlHetk et /e RigRd StER G RiSYPRAERL the 10 hard

palatesconpestind |ha @b iherisaplapted saftpalateasvpPRinatited RISRRP! iRverttiap & dikedto the hard
palate may be conveniently adjusted, so as to adjust the length and degree of curvature of the support
inserted int° e SeHABRRGE S RRET CComro fin g UcAdiiLtiRG (& itAY g et Bisinedbtt palate. In

addition, tReJgyend absk&izsr ehithadhy ovah: RajgRaONfisIEthemthesupPaliarise different from
those in FIG. 9. 15As shown in FIG. 11, the connecting structure of the hard palate connecting end

directly adBYESRECERAPIRSS RAGTIFYRIRIGRA SiertieriGHE cARNSHRMHGH-FIS Tl pplisetig I ate
connectingygngtbs slegisnesk Withtmdhshamed sk siptiHied thadnshares sdpma damps onto the

hard palate, and a fastener may be further used for reinforcement. The degree of curvature of the
suppbtt magtisatadnidtedt g §iﬁ%ﬁ@%&?ﬁ%%ﬁ5&@@lh@f%‘%6ﬁ¥%’lﬁlé§fﬁ%w #onn, so as to
control angd gdjushinsifting degree of the soft palate. ~ As shown in FIG. 13, the hard palate
connecting end is designed with an epsilon-type U-shaped clamp structure, the epsilon-type U-shaped
clamp clamps gntp the hard palate, and a fastener may be further used for reinforcement. The degree
of curvature o Hg)odlment 1: an implanted soft palate support of the present invention when the

connecting structure of the hard palate connecting end is a hole structure

The product of the present invention is produced and manufactured by selecting a

15  medical grade titanium metal plate capable of being implanted into a human body for a long
term according to a common process procedure of titanium metal products, and then, the
implanted soft palate support of the present invention may be obtained. See FIG. 8 to FIG.
13. The hard palate connecting end 1 of the implanted soft palate support of the present
invention may be firmly fixed to the hard palate 101 by adopting the through hole-shaped

20  connecting structure 11 via the fastener 116 (such as a titanium bone nail, a titanium rivet, a
titanium nut bolt structure, a titanium metal male and female engagement fastening
structure, and various other fasteners). The number of through holes on the hard palate
connecting end 1 for positioning may be multiple, for example, two, three, or four. In
principle, each implanted soft palate support of the present invention may be firmly fixed by

25  using one through hole or two through holes at most.

As shown in FIG. 8 and FIG. 9, the connecting structure of the hard palate connecting
end is a rectangular through hole structure, so that the hard palate connecting end of the
implanted soft palate support of the present invention is conveniently fixed to the hard
palate via the fastener (such as a titanium bone nail, a titanium rivet, a titanium nut bolt

30  structure, a titanium metal male and female engagement fastening structure, and various
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25support may be adjusted by bending the support to enable the support to plastically defo so as to
control and adjust the lifting degree of the soft palate.  In a clinical surgery, in order to adjust the
lifting degree of the soft palate, the following methods may be adopted. First, the fixed position of the
hard palate connecting end 1 is adjusted. Second, the degree of curvature of the support 2 is adjusted.

Third, the qRgith, 96ibe SuRReR: 2dnseriad injethe sofalate F0R isacsiecidhauagmethods

can effectively adjust the lifting degree of the soft palate, so as to achieve an optimal treatment effect.
The connd8ihienatibremspthe i P EbhABEEHG s ASlog Edeitd Rdiltah Brough hole

structure, ﬁﬁ%%]ge%@wgpgmg{?gﬁg{@ 11 of the hard palate 5connecting end in FIG. 10 is a waist
drum-shaped through hole, both for the convenience of adjusting the position where the hard palate

connecting end 1 of the implanted soft palate support of the present invention is fixed to the hard
palate 101, so%%f‘iglﬁaj&ﬁﬁe Te MHTHRGTA8GBE SREGHIAERL B (e S speHt PirughBATGhe soft

palates102x e eahymeentiotinganst poildstingdhectfling dagiee afdhreselt palate iMasy spreific
products mag}be further 10designed according to the technical solution of the Féesent invention.

What is of P&rRetits Hsturadpay frnctate tuorstrhshear el pleseoniianrd uths Sweptthe lifting

degree of thgigofhaalate Bring sURRIHRE PeaydRs adjysteganibina eeatainiangs by .adjusting the
shape and degree of curvature of the implanted soft palate support under the monitor of an electronic

laryngoscope, so as to achieve.an optimal treatment effect. 15Clinical application has proved that, the
rentmont Mot BTG A o AT BTSS0S af e (S SO PSR tenr S anc
snoring bedavige:dfis el wasndhuiatdlsafficacyh itk toreigndcdyisensaositiandvijeeatizomfort.
The implanted soft palate support of the present invepgtion may be m of any material capable of
peing Imp OGS SCBRERRE T 210 AP AHUTAVHLE SUPR F s BOBEANG FORERh. Medical
titanium metedapdHitanidpadlleysaarberehesiddnimateliadsdAsoanrgdhdtitamidmeaidys adéaoaiim-nickel
shape memory alloy (such as the Nitinol alloy) and a titanium-zirconium-nigbium alloy are particularly
Suitable oA T e O RO 0H B EICE BY SOBBRSA ) SR ERlpe memory
capability thenefeisdasdoonertdbe perireneatdasiheéai pattian of ibefsuppadinaets to swing
along with 25the soft palate 102; and may be designed into a fixed connecting structure 11 with a
configured on the support are also different from those in FIG. 9.
15 As shown in FIG. 11, the connecting structure of the hard palate connecting end

directly adopts the simplest circular through hole structure.

As shown in FIG. 12, the hard palate connecting end is designed with a U-shaped
clamp structure, the U-shaped clamp clamps onto the hard palate, and a fastener may be
further used for reinforcement. The degree of curvature of the support may be adjusted by

20  bending the support to enable the support to plastically deform, so as to control and adjust

the lifting degree of the soft palate.

As shown in FIG. 13, the hard palate connecting end is designed with an epsilon-type
U-shaped clamp structure, the epsilon-type U-shaped clamp clamps onto the hard palate,
and a fastener may be further used for reinforcement. The degree of curvature of the
25  support may be adjusted by bending the support to enable the support to plastically deform,

so as to control and adjust the lifting degree of the soft palate.

In a clinical surgery, in order to adjust the lifting degree of the soft palate, the following
methods may be adopted. First, the fixed position of the hard palate connecting end 1 is
adjusted. Second, the degree of curvature of the support 2 is adjusted. Third, the length
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self-locking function because of shape memory characteristics thereof As shown in FIG. 24 and FIG.
25, the hard palate connecting end is firstly manufactured by using a medical titanium alloy; then, the
tail portion of the support is manufactured by using a titanium-nickel shape memory alloy wire and is
then thermally set into a shape with a 30 radian matching the curvature of the soft palate of the human

body whenyjtirelaxgsorand firaly iaberdendeftba masennalay Wi igerivetechionhie kagd palate
connecting end made of the titanium alloy, thereby obtaining the implanted soft palate support of the

present inv&kENRantEsh B dhdneussssany s saligudusisgipnity aidcyess episngltireatmente
embodimentg ghowhdn §ilfzcd At Gurt 6 1tRe th@ﬁgaﬂﬂaiﬁts%mm%%ﬁe ih MRy Rggmade of a

titanium-nickel shape memory alloy. In use, the connecting structure 11 of the hard palate connecting

end 1 conti¢séid g leplipegb hdestmetyramnd e cRIpecHRS sty Steolightthe harduriatfole bored into
the hayd palate.deCnagting siyciuaildRfNSHBI RaRIsCRNRECHRIENRdeeRvEeRRIR NG

geometrical shape set during the thennal setting process under the effect of body temperature, so that

the implantéirsiiesheapesstippatee e predenataisonneatingiiyl midhadnansdsplintatas shown in
FIG. 14, t%ﬁ?gﬂ PAIRLS, RABRERHIG R isHed I gNEd Wiih ARk GACkS M%&E%&ﬁm gddrough

hole is firstly bored into the hard palate, and a hook is passed through the through hole bored into the
hard palatécgiss dhennatkeafithehupet pansestaharsbisinniinglataddd sheichirsomhel degree of

curvature g fRIRUARTIANAE Adied A Bending the spRada nphls e supRRTHIARlpsticall

defonn, so as to"control and adj he lifting degree of the soft palate. This embodiment may be made
of titdRiumdes ghedaicenrdintoie thattebnaeh) sakiyiibe ohdkroesenitamaniionckel shape memory alloy
(Nitinol alloy). A required geometrical shape of a product above a recovery temperature is set

according to sapg m@m%&mafaﬁi&@ig&m@a%{@e@rgaﬁwwyeﬁltﬁy peaeally mmeRy adgy, with a

recovery temperature between 20C and 33C). In use, the connecting structure of the hard palate

connectinghérifden tesrsinl i AhRYITOABE PRI S erBOPRMIIpEsEHI Hr 8 F§HANE ¥ Sugh hole
bored intoghe faseRaiatantiR GRIRREHNGPEHRIMS e of the implanted soft palate support under

the monitor of an electronic laryngoscope, so as to achieve an optimal treatment effect.
15  Clinical application has proved that, the treatment method and the implanted instrument are
popular with patients for treating OSAHS and snoring because of small wound, reliable

efficacy, little foreign body sensation, and great comfort.

The implanted soft palate support of the present invention may be made of any material

capable of being implanted into a pharynx for a long term and having a certain force

20  bearing function. Medical titanium metal and titanium alloys are preferred materials.
Among the titanium alloys, a titanium-nickel shape memory alloy (such as the Nitinol alloy)
and a titanium-zirconium-niobium alloy are particularly suitable for manufacturing a tail
portion of the support 2 because of superelasticity and shape memory capability thereof, so
as to meet the requirement that the tail portion of the support 2 needs to swing along with

25  the soft palate 102; and may be designed into a fixed connecting structure 11 with a
self-locking function because of shape memory characteristics thereof. As shown in FIG.
24 and FIG. 25, the hard palate connecting end is firstly manufactured by using a medical
titanium alloy; then, the tail portion of the support is manufactured by using a
titantum-nickel shape memory alloy wire and is then thermally set into a shape with a

30  radian matching the curvature of the soft palate of the human body when it relaxes; and
finally, a head end of the memory alloy wire is riveted to the hard palate connecting end

made of the titanium alloy, thereby obtaining the implanted soft palate support of the
19



of the hard palate connecting end recovers to the geometrical shape set during the thennal setting
process under the effect of body temperature, so that the implanted soft palate support of the present
invention is thinly fixed to the hard palate. As shown in FIG. 15, the hard palate connecting end is
designed with a rivet-type 25structure. In use, a through hole is firstly bored into the hard palate, a rivet

is passed heuah ibemuRuahineleherackinp i haspalata Aaduiep ihe havd aalaiggonnecting

end is riveted to the hard palate with a special surgical instrument, thereby fonning a fixed structure.
The degree of curvature of the support m e adju dg hending the support to enable the support
to plastically dBtd ?%%%%%ﬁﬁ%W&dB%étﬁtﬁ%ﬁﬁn %é@?@éragf%&ﬁecgaﬂeﬁa%sp&iHgﬁzswn in
FIG. 16, the: hardepstlatetasinnestinglendgs slesignesivith disaleepanging tngksstidattye 1 lgfuse, a
through hole is firstly bored into the hard palate, and then the lock structure is passed

elf-expandin
through thE eI kT Bredt S MAe IKQRIpEHRER CAMUNRIGE &S%Cn E%a?&i%&?ﬁr’?@&%ﬁ@aéﬁ?ﬂiis fixed

to theardiralale tHedeoapiElRsi 6 sRst Ao IRiakee phhecdagreshat auyatuietofctne spRariimay be
adjusted by bending the support to enable the support to plastically deform, so as to control and adjust

the lifting RESHSS BFIREHOGH R FSROVET RN foofRS ISR RBREH! ¢eng B theumabselignt in FIG. 16
may also heJnaderia tasiwproicksdshanscrarmors alaienthgconyssienaaotippianiatien. The

support 2 of the implanted soft palate support of the present invention has one or 10 more through
holes 21 oP"ESHYRYEBHCRVE THBY f?’f%ﬁ%ﬂlmde ai%ce the adhesion between the support 2 and

soft palate tissues. The through holes 21 may be arranged in many different manners, and the
convex-concavs lshes/2 2nhay . dlgotheldedipiiet tonmaoynyayd, iaddsidedwitng16¢6 cddhshow two
different specific design soluti?gs in FI

. As show G. 1%, convex-cqncave lines gre used to enhance the
ponci foA°18 e bl tRATSEAbROR B CoReptito AL i e henl ctpssed
convex-cohgavghlithestaim gls@ditoberdipinee thehaanpingdoiae ihehneeidbeosthppartigaththe soft palate.
In FIG. 25, the sug ort is aame hwork suc%&s& mes%{vork braideﬁé‘%/ titanium alloy W&;ﬁ and a
meshorkd BB B ARG EoY WATALS brltRa B AP AL ShAME BPHREN B ALt
connectedbip tbedhal thealaiporonatiing e duppst e ptibas #Rddetayne dnsadeditisl 2ldhe soft palate.
In order to improve the biocompatibility of the implanted soft palate support of the

adjlﬁ)st the lifting degreg of the %oft pa?ate. P This em%ocﬁment mayrl) Be made of titanium

15  metal, and more particularly may be made of a titanium-nickel shape memory alloy (Nitinol
alloy). A required geometrical shape of a product above a recovery temperature is set
according to shape memory characteristics of a shape memory alloy (usually a memory
alloy with a recovery temperature between 20°C and 33°C). In use, the connecting
structure of the hard palate connecting end contracts in cold water (0°C-15°C), and after

20  being passed through the through hole bored into the hard palate, the connecting structure
of the hard palate connecting end recovers to the geometrical shape set during the thermal

setting process under the effect of body temperature, so that the implanted soft palate

support of the present invention is firmly fixed to the hard palate.

As shown in FIG. 15, the hard palate connecting end is designed with a rivet-type
25  structure. In use, a through hole is firstly bored into the hard palate, a rivet is passed
through the through hole bored into the hard palate, and then the hard palate connecting end
is riveted to the hard palate with a special surgical instrument, thereby forming a fixed
structure. The degree of curvature of the support may be adjusted by bending the support
to enable the support to plastically deform, so as to control and adjust the lifting degree of

30 the soft palate.
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present invention with human tissues, surface treatment may also be performed on the implanted soft
palate support to configure a biocompatible coating 24, so as to improve the biocompatibility of the
support and enhance the bonding force between the support and the 25soft palate. See FIG. 19. One
of the adopted methods is to spray various coatings, in which a biodegradable material may be coated,

such as polylaaticréich RPbiCctie ariohRRIYRIAG! CARRMIME eRPY GRRIRIBAEIRNE a self-expanding
polycaprolactone-polyether block copolymer, polycaprolactone copolymer

polycaprolsloHEUSBIffeth&-Bisty aREEdIIR I s Do leatdiatade b eatuscapb fiethe
glycolide-LolaCtigereaRilaatans GAROY MR AQRRINSRRIE RsIRRE-ROIY sidemoavaalidgisapolymer,

and other fatty acid polylactone copolymer, and collagen, chitosan, gelatin, alginate natural polymer

material, ot Hepdhatherd srlateprretubend b mstérithahaydan Béutwdes ae s lasisygréniiapatite and
various bigjggical fﬁé@i&?@e BY agditiar. Hﬁﬁ@'&?pﬁ@ﬁ QfaWSeeJEE‘(&é{‘éﬁ %MﬁéQ%%fﬁﬁﬂ&% face

treatment for titanium and the titanium alloy, for example, plasma spraying is performed for titanium

and the tit&AAME HifoRPRBIeUasticeivrdamnnoRicte ke el adiratrcdliftim dagieg pf the
manufactusq by AmagnaifanSeeHpmRINad Fi&mbodinen ziaRMRIRtd Safhpalata,support of

the present invention when the connecting structure of the hard palate connecting end is a lock cache
structure Mpdhiy ambodimenckal slemsreemegysttine the epnrMentenes pAlmeelesiitesting end is a lock
cache structure. The hard palate connecting end 1 is designed with a lock cache 10structure. In use, a

through hole isrfiesihpperes émqaé%fklaﬁ@ea@mepaﬁie Sregitiashechliis Passeddh gl the
through hole bored into the hard palate, and then locked to the hard palate 101, thereby forming a

fixed Structipes HHRUGRAYESHF ORI OB S HpeT 23 Al Banajcbeadsy ettt the support 2 to
enable the,sHPRAT i KupfRsiisalhi dsfopNaRORSIG COmekRdd At Ne LG degragdefithe soft

palate 102. This embodiment may be 15 made of titanium metal, and more particularly may be made
of a titaniuARCRERELBIBFLANAIBY INHIRBICAMSDY CAIne di deryabinbgidaligRsh & dhaProduct

above a r%@y@%ﬁm@@@%&ﬂ_@@ﬁm@R%Qii%f@&% %%HPQE%EB?WR{MI&S of a shape memory
alloy (usually a memory alloy with a recovery temperature between 20C and 33C). In use, the

connecting structure 11 of the hard palate connecting end contracts in cold water. 20I£OC-15C), and

after being padseA8UGH e ]tﬁr8gﬂ}ﬁeﬁa%%SYSdlﬂ%)afﬁéI%&Oﬁﬂﬁgﬁﬁgem  Structure 11 of

the hegd paiairep et enddesovefspdie JaORIRINEIhINENe SatliHICBIR dhassnadwetting
process under the effect of body temagerature so that the implanted soft palate support of the present

invention iSAfEARE 0 ShBARSTAsansiagforercheiwasgndhe auppgrt and the soft palate. - In

FIG. 25, the support is a meshwork (such as a meshwork braided by titanium alloy wires
and a meshwork braided by Nitinol alloy wires) braided by metal wires, one end of the wire
mesh is connected to the hard palate connecting end, and the other end may be inserted into

20  the soft palate.

In order to improve the biocompatibility of the implanted soft palate support of the
present invention with human tissues, surface treatment may also be performed on the
implanted soft palate support to configure a biocompatible coating 24, so as to improve the
biocompatibility of the support and enhance the bonding force between the support and the

25 softpalate. See FIG. 19. One of the adopted methods is to spray various coatings, in
which a biodegradable material may be coated, such as polylactic acid, polylactic
acid-polyether copolymer, polycaprolactone, polycaprolactone-polyether block copolymer,
polycaprolactone copolymer, polycaprolactone-polyether-polylactide copolymer,
poly(glycolide-polylactide)copolymer, glycolide-L-lactide-caprolactone copolymer,

30  polycaprolactone-polylactide-polyglycolide copolymer, and other fatty acid polylactone

copolymer, and collagen, chitosan, gelatin, alginate natural polymer material, or a blend
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25Embodiment 3: a combined-type implanted soft palate support of the present invention In this
embodiment, the hard palate connecting end 1 and the support 2 form a combined-type structure. See
FIG. 24 and FIG. 33. As shown in FIG. 24, firstly, the hard palate connecting end 1 and a part of
the support 30 2 are manufactured by using a medical titanium alloy; then, a memory alloy wire braid

is farmed v ReridiNG @ HIaRUBaBIckah&hBP e IEFRRDARICY W @ anfiis thgsmal u el igiserve as a tail
portion of the support 2; and finally, a head end of the memory alloy wire braid is riveted to the hard

palate conblelIHGEAEraAMitsde BF tHd it altey b & thersHepbrta g e BBHBRDS ¢ Hroduct of
this embogiment enewreathasxrPerting aRechlifting, fRicearpidhpisefl-naalanand hgoniiedargid at the

tail portion of the support 2 has good flexibility and elasticity, so as to meet the requirement that the tail

portion of tHang the sy e alliig DRerouh st als AaeRida duist ondheon et dft palate 102.
In adcgtionc(;ggnl%r%i%ggﬁl@&{@g@wiQlﬁlgw%osgﬁmgﬁggtﬁd@_edical polymer material thread (such
T

as polyester thread and polyurethane thread). 10The embodiment shown in FIG. 32 is manufactured
by adopting an integral stamping manufacturing process. The connecting structure of the hard palate

connecting endffaRogBneN 228 upplanted SHiCRARL BRROH Pk RE s RHEY S HioR v henfhesiamped

plate is usgghaedhfSHRRCHHAOSITIRYHRIR dNPARR A EEnsathRaldqo dib eaditiesanfedietween FIG. 33
and FIG. 32 lies in that, in FIG. 33, tail fins made of the braid is embedded in the tail 15portion of the

t, and t il fi lich ft and elasti ' I ith the tail end of t ft palate,
2 have good TMSTR ST UL pHEHE NG SO S SIBH o) ot L SBBrPS Dbt may

swing backoakddelith alengwith thadakenshhOdoohiletiaftepdlate desighal Mathufacturestiia various

manners, and is preferably manufactured.by. using a complex braid of a spring wjre of a 20Nitinol alloy

or titdficr B ARam RO SGBEPIALEE A8 P RRBHA ZR Pl S RISE S pport o

the presentiinyeatied witbugibtbatiadggh hblcobdasdtintoatrase dhaleantact awenl ofl@d edge bhithe

implanted soft pjllg?te{ﬁupgor of the presept invention ?gd achievF an objectiiﬁ: of blunting the edge,
f5 A

the edge dTARE JiplersBylprmms TGS a thASOF EEErcR £A Y AN SREP S dpe memory

alloy wire, jaagayesiek fbiestadaly tietipperiir eadnand wthampolymes prasetialytieads).sAs such,
not only the edge effect of the support 2 is improve‘tﬁ, the, contact area of the edgi;le is increased, and
§

the objectiteBFBRIFIAT s BghLT Aintelericnaf HisstHPHa Q% cLNRERBBHRASEEYATE 2 may be
adjusted, anchighss supRER Hbas geethirxiiliivufles Mty rROMade!6F.a2&anium-nickel shape

memory alloy (Nitinol alloy). A required geometrical shape of a product above a recovery
temperature is set according to shape memory characteristics of a shape memory alloy
(usually a memory alloy with a recovery temperature between 20°C and 33°C). In use, the
connecting structure 11 of the hard palate connecting end contracts in cold water

20  (0°C-15°C), and after being passed through the through hole bored into the hard palate, the
connecting structure 11 of the hard palate connecting end recovers to the geometrical shape
set during the thermal setting process under the effect of body temperature, so that the

implanted soft palate support of the present invention is firmly fixed to the hard palate.

See FIG. 14 and FIG. 16.

25 Embodiment 3: a combined-type implanted soft palate support of the present

invention

In this embodiment, the hard palate connecting end 1 and the support 2 form a

combined-type structure. See FIG. 24 and FIG. 33.

As shown in FIG. 24, firstly, the hard palate connecting end 1 and a part of the support

30 2 are manufactured by using a medical titanium alloy; then, a memory alloy wire braid is
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30As shown in FIG. 20 and FIG. 21, the edge of the support is blunted. By wrapping the edge, the
edge effect of the support is improved, the contact area of the edge is increased, and the objective of
blunting the edge is achieved, and further, the rigidity of the support may be enhanced. As shown in
FIG. 22, the edge of the support 2 is blunted with a medical polymer 5material thread 28. Holes or

grooves 29k fis{ly aiiap e sres-afda sHaRaDeiare NG a0dsthertheedgecidhe support

2 is wrapped with a medical polymer material thread 28 to form a blunt edge 23, so as to improve the
edge effectsdt t#ié RAIBEBreT ithsredrRothe: cafthbr Hrea brahandafcdhs menaneibons bejeidésof blunting

the edge. AsSBPWIR R A ChiRRfithesunPREds yrarnashwith albipsiumnickebshane 10

memory alloy wire. As such, not only the edge effect of the support is improved, the contact area of the

edge is inCGredScsHPRAL the dbRBIRAET Mt eRsliBeRiY aBERTdhe dUPRRTAIRS apd idineEorTcsurvature
of the SUPRBPHHERY R A Ustadh &R e SURR BKE ks RAGHIEXIBL Bipport 2 RARRRLMEDLBIAY

implanted soft palate support of the present invention with a 15bioco%atible coating In this

embodimeHtd &8ty 39 psdhivediHisainareamghatthe sohngUien onss Wbt Eeds s to
enhance the hending ires AeMeenWiie SHRPATHa0d Jremaft R3AtR. Tordan MR VEINSaid

biocompatibility of the implanted soft palate support of the present invention with human tissues,

surface tretithetfihpaytioe puseieder oppdecoinmpradical Pobofiop anater il pysadcShshrsfaetyeed coating

24 Capab'%954@8(8‘68@@8%9%%@55¥- One of the adopted methods is to spray various coatings, in
which a biodegradable material may be coated, such as polylactic acid, polylactic acid-polyether

copolymer, polycaprolactone, polycaprolactone-polyether block (%)S%%I%mer, polycaFroIactone

copol¥mer, polleaprataciBisal e Ey 6ty Rectidaeibutst by ge/eplinEgalyiasiigscopolymer,
glycolide-Ljagtiderearsqinsione CoROISRRECting structure of the hard palate connecting end is a

double-pore structure, which may be firmly fixed to the hard palate, and a stamped plate is
used as the support and may be inserted into the soft palate. The difference between FIG.
33 and FIG. 32 lies in that, in FIG. 33, tail fins made of the braid is embedded in the tail

15  portion of the support, and the tail fins which are soft and elastic may swing along with the

tail end of the soft palate, and have good flexibility.

In this embodiment, the soft and elastic tail fins of the support 2 that may swing back
and forth along with the tail end 104 of the soft palate may be manufactured in various
manners, and is preferably manufactured by using a complex braid of a spring wire of a

20  Nitinol alloy or titanium-zirconium-niobium superelastic alloy.

Embodiment 4: an implanted soft palate support of the present invention with a

blunt edge

In order to increase the contact area of an edge of the implanted soft palate support of
the present invention, and achieve an objective of blunting the edge, the edge of the support
25 2 may be wrapped with a thread (such as a titanium-nickel shape memory alloy wire, a
polyester thread, a polyurethane thread, and other polymer material threads). As such, not
only the edge effect of the support 2 is improved, the contact area of the edge is increased,
and the objective of blunting the edge is achieved, but also the degree of curvature of the

support 2 may be adjusted, and the support 2 has good flexibility. See FIG. 20 to FIG. 23.

30 As shown in FIG. 20 and FIG. 21, the edge of the support is blunted. By wrapping the
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polycaprolactone-polylactide-polyglycolide copolymer, and other fatty acid polylactone copolymer, and
collagen, chitosan, gelatin, alginate natural polymer material, or a blend thereof; or a non-absorbable
material may be coated, such as hydroxyapatite and various biological ceramics. In addition, it is also
one of the effective methods to perform surface 30treatment for titanium and the titanium alloy, for

example, RSN SRARY RS ReHiRr Mgl daristiiapienanddbsdianim allaye adperouscetdeture is
manufactured on the surface, or a coating is manufactured by a magnetron sputtering method.
Embodimetidghs 9Bietna ss@lmprmtbeicsst sashicxabroi snherpasastdivertbn Swpaiis
embodimept, thhe inplastgd soft palate support is in a shape of a fork. The connecting structure 11 of
the hard palate connecting end 1 is a double though hole structure, which may be thinly fixed to the

hard palate 101 via the fastener 116, and two prongs of the fork are used as the support 2 and may be
inserted into tn%%gﬂ%%ﬂgtg 2251 P SbHs PIEPos2 A BBt HE EdRSEISE PRI T except that in

FIG. 31, thaaléeannraiingsstrirdweRidhehardnatait EnaeGing e sabis of sivglgpetetrifsreture.
Embodiment 7; an implantation method of the implanted soft palate support of the present invention
The imp|amaﬂsﬂwﬁé%eaﬁleﬁ@%§éﬁm9@ﬁﬂ i YHARRGH Witk ?g‘@f‘sfg‘fﬁlepéﬁﬁb‘ﬁﬁw%atﬂ%‘e implanted

soft palatersrppo bl ahthelpresent my/eoptigndsiipstydiredeskivinthesal dppalatentRady a length
equal to 1/5 to 4/5, and maost preferably, 2/3 to 3/4, of a total length of the soft palate 102. Then, holes

are bored Bi§ 898 ASHATpIAL the £dgnd e phify pHIaRPISSHHE Af RiUstiae tBE 868Smplanted soft palate

support 115 of the present invention is fixed to the hard palate 101 close to the hard palate-soft palate
junction 113 viadhrdaatenNEIQ. 18, Sehip 63 (Bdsappor G. vdappée wiely tegtafiotrvatited dfafe support 2

may pe adjusted by 20bending,the support 2 to.enable the support 2 to plastically defonn, so as to
o) andhSEt: SRS obeu ch S SEH AR o dIetg SRl S stindreatment
effect. Thectissitesrase StHukelcthusgempleting tiedbjpdantasioshsitgeiie eddeaSastenasdlbotmay be a

fastener of a nyt bolt structure, which js particularly suitable for fixing the implanted soft palate support
T15 o the HTEXRLTHER oD PRI RSB B SE s 8 N PSR ne screm
thread of thexfiastiener 116 is between metal

Embodiment 5: an implanted soft palate support of the present invention with a

15  biocompatible coating

In this embodiment (see FIG. 19), a biocompatible coating 24 is configured on the

support 2, so as to enhance the bonding force between the support and the soft palate.

In order to improve the biocompatibility of the implanted soft palate support of the
present invention with human tissues, surface treatment may be performed on the implanted

20  soft palate support to manufacture a coating 24 capable of improving biocompatibility.
One of the adopted methods is to spray various coatings, in which a biodegradable material
may be coated, such as polylactic acid, polylactic acid-polyether copolymer,
polycaprolactone, polycaprolactone-polyether block copolymer, polycaprolactone
copolymer, polycaprolactone-polyether-polylactide copolymer,

25  poly(glycolide-polylactide)copolymer, glycolide-L-lactide-caprolactone copolymer,
polycaprolactone-polylactide-polyglycolide copolymer, and other fatty acid polylactone
copolymer, and collagen, chitosan, gelatin, alginate natural polymer material, or a blend
thereof; or a non-absorbable material may be coated, such as hydroxyapatite and various
biological ceramics. In addition, it is also one of the effective methods to perform surface

30  treatment for titanium and the titanium alloy, for example, plasma spraying is performed for
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pieces or plastic pieces, which overcomes the defect that an ordinary titanium bone nail cannot be
easily fixed to the hard palate 101 with a screw because the hard palate 101 is too thin. In particular,
for the patient implanted with the implanted soft palate support of the present invention, after surgery,
when the patient is induced to sleep, the lifting degree of the soft palate 102 being supported may be

adjusted withinacaitain-randeulyadipsips-the shang-andLagrecelauyalisra.phihe dmplanted soft
palate support 115 under the monitor of an electronic laryngoscope, so as to achieve optimal

treatment EPREISBIdEHHRSUIES B BagnERRiSPrHEE 1 SUeBathat, the treatment method and the

implanted instrument are popular with patients for treating OSAHS and snoring because of small

wound and relhiBofinasy 6: Sfahoshagal finphimplacredsateRape sUImad pfdapresent invention
including an elastic module made of a flexible polymer material A blank of the product of the present
invention ig‘ﬁ%'ﬂm’ed and manufactured by 10selecting a medical grade titanium metal plate capable
of being implanted into a human body for a long tenn according to a common process procedure of
titaniudn metallproduetsbddanynsnilad] ithpdargbdnoiftpatntciugperusead toshapaetratforkandlshaping of

medical silica gel, are opened at istal end.(also referred to as the tail) of the su rt 2 and on the
Foniomn oS R P e B R T T R R R B o Lo et
is an elastitrovoahelesichlineydist@raiigl ©f ¢beostip pard D alad thel ngidina dskita Ol d6e conmected

together by the elgstic mqdule 20 made of silica gel. Thus, the implanted soft palate support of the
orasent inEHE Il SFTHIEE RS SRS bf 2B SO R 1 DAL See FIG. 36,
FIG. 36-1,Srd KIG3 36 Z16s 3hoviidh FlGs (86, stircelasiic nodetespnchthenrigid.modile are alternately
mounted 20on the tail portion of the suppqrt, so as to. provide the. tail portion of the support with good
foxithly aHRTRTF 3L SHBRLHGSE0 OB A RO oM R B U HBrule 1o made of 2
flexible polymer material, and the soft palate tissues cannot easily penetrate the elastic module. The
elastic moduleEngyodiowan tWitham ingekdaia tiange ¢ tirdl wicsh ¢ énplatg alhsekcpdlate septportgpforce. The
rigid modu ﬁeis pggdq va%lllight porous material (such as 25porous polythene, porous polypropylene,
and a titaniufmP meta pflate With through holes), so that the soft palate tissues may penetrate and grow

on the rigid module, thereby increasing the bonding force between the soft palate tissues and the
support. As suthe imgkingatiextaatedortthgerseaicd @uting isrdhrhigd, aherarastithmoumero? tie

support may 9%55%{95&%&%8%'48 OhpESIPTDY SP4RE UG RO RRIR R ST HES ALAMIRG RP &3
attached to the rigid
15  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 102. Then, holes are bored on the hard plate 101, and the hard palate
connecting end 1 of the implanted soft palate support 115 of the present invention is fixed
to the hard palate 101 close to the hard palate-soft palate junction 113 via the fastener 116.
See FIG. 34 and FIG. 35. The degree of curvature of the support 2 may be adjusted by
20  bending the support 2 to enable the support 2 to plastically deform, so as to control and
adjust the lifting degree of the soft palate 102, thereby achieving an optimal treatment effect.

The tissues are sutured, thus completing the implantation surgery.

The fastener 116 may be a fastener of a nut bolt structure, which is particularly suitable
for fixing the implanted soft palate support 115 of the present invention to plate-like bone
25  tissues such as the hard palate 101. The screw thread of the fastener 116 is between metal
pieces or plastic pieces, which overcomes the defect that an ordinary titanium bone nail
cannot be easily fixed to the hard palate 101 with a screw because the hard palate 101 is too

thin.

In particular, for the patient implanted with the implanted soft palate support of the
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30module, so as to help the soft palate restore to a nonnal position when the soft palate relaxes,
thereby preventing OSAHS and snoring from occurring.  The flexible polymer materials for
manufacturing the elastic module 20 include, but are not limited to, medical silica gel, medical
polyurethane, and other elastic polymer materials capable of being implanted into the human body for

a long terrg ckbe: Matakials, iatemanuéaciuieg the sigichmodwia4d iodiids, fetatm patiried to,

Stitanium metal, a titanium alloy, a Nitinol alloy, a medical p%er material (such as porous polythene,

porous polisrisiyRARcINE Beretis pBRist amoPssdiyried ) ha Bt daes B adapindteing

implanted ift the husan: Redyderadengiesmp hhrmaeialsdonmpatiasturing the sHARKHZ include,

but are not limited to, titanium metal, a titanium alloy, a titanium-zirconium-niobium alloy, a Nitinol

alloy, a médiclciops{AnaEasentasoatd dasbicveptimal dsgamrnbe eshandgaarest intditiethuman
body for aA?ﬁHcE&iH}r had pRoRataialshior-Bantiasitig tha harthpalaie FORASRINE 8o dpinglude, but

are not limited to, titanium metal, a titanium alloy, a Nitinol alloy, a medical polymer material, and other
materials d8aBRISHD Mg RHmEfSNHbard Harmbseesta R bwermd and Fliphleeltirasyr

manufacturing the fastener 116 include, but are not limited to, titanium metal, a titanium alloy, a Nitinol

alloy, a medicad @b MF R PR MEES sREiAIRE saRREP the e 4ot aiveskipio the human body

for a long term. _ The feature of this embodiment lies in that, the distal end (also referred to as the tail
portion) ofiftdudipgan slastis Jepthdg made ok 2 figtiblspalimenmaterabstic module 20 20has good

elasticity, while the rigid module 40 is not readily deformable, but has a rough surface or holes, which
facilitates tissug planetsétienprodugrofihe prdiainmplanied isgitodalaié sidpparudidheddregent invention,

the near end of the support 2 has a gaod lifting force for the spft palate 102, and the tail portion has
exeellint TELBIG ACPHLtO A 0 LIRS 4 Ao B e GRS ARE o oy
maintains daaylexihility @tdhe satorhngf ithe sofirpelaiend&R, frut @lse efiendamthe diftingdfocee of the

soft palate for restoring to the relaxed state of the soft palate during preathing, therepy producing a
e apma R e e e R A et T S palate

support of fheopeasant nuamiamavitisarEsictoaduletef RPosRROQuBBURIDIEhd on the titanium
plate which is used to manufacture the rigid module 40. A formed silica gel transition
15 layer is an elastic module 20. The distal end of the support 2 and the rigid module 40 are
connected together by the elastic module 20 made of silica gel. Thus, the implanted soft
palate support of the present invention with an elastic module made of a flexible polymer

material is obtained. See FIG. 36, FIG. 36-1, and FIG. 36-2.

As shown in FIG. 36, the elastic module and the rigid module are alternately mounted

20  on the tail portion of the support, so as to provide the tail portion of the support with good
flexibility and an excellent restoring force after tensile deformation. The elastic module is
made of a flexible polymer material, and the soft palate tissues cannot easily penetrate the
elastic module. The elastic module may move within a certain range, and may generate an
excellent restoring force. The rigid module is made of a light porous material (such as

25  porous polythene, porous polypropylene, and a titanium metal plate with through holes), so
that the soft palate tissues may penetrate and grow on the rigid module, thereby increasing
the bonding force between the soft palate tissues and the support.  As such, under an
external force generated during breathing, the elastic module of the support may generate an
excellent restoring force to lift the soft palate tissues growing on and attached to the rigid

30  module, so as to help the soft palate restore to a normal position when the soft palate relaxes,

thereby preventing OSAHS and snoring from occurring.
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The difference between this embodiment and the eighth embodiment lies in that, in this embodiment,
the elastic module 20 directly adopts a spring structure. For example, a coil spring made of an elastic
alloy wire may be directly used to manufacture the elastic module 20 (see FIG. 57 and FIG. 58).

During the manufacturing 5process, the coil spring is connected to the tail portion of the support 2, or

between the tayipqrtion OIS BLPRAEAANED NS MeHY e d Q1R PaWERRR 108 itidmadulgs 40.
Such a spring structure has good flexibility and restorin% force, which not only maintains the flexibility

of the tail et Ha1atedien sBiregeb Befisataslinecthing fid o Betirdaste Rl THI 88/ ing to the

relaxed St%%@élm%@fhg%lﬁﬁ@aﬂféﬂﬂﬁtgEﬁ@%ﬂ%&%f@é@léﬁ#‘%ﬂ@ may be formed on the tail portion
of the support 2 by a laser engraving method to serve as the elastic module 20 (see FIG. 59 and FIG.

60). The spring_structure may have different engraved patterns. The elastic module 20 formed by the
spring Structurdhe W&%Béﬁ?ahalw&.%ﬁ%w& Sof'd U%Fséﬂég?%e%v S CIRY e Sitting force of

the soft pajrdaiten iastarringitenibe wlaxesstate piitbe, satidantate siyiing Hakieathine 1 foeonplanted

soft palate supéggrt of the present invention with this structure, the near end of the support 2 has a

good liftind POYERRSr PRECUS RYRPIRPY 681 RS QUs RRIMIBH RO ec ilsRE heRb AL IR @ring force

as the sprigipSILCHBS; i WiRPRREdanEh WRUNchhy KiR1$ a6 palsie tisaes, which not only maintains the
flexibility of the tail of the soft palate 102, but also enhances the lifting force of the soft palate for

restoring to the.20relaxed state of the soft palate during breathing. Therefore, the structure is simpler,
e onneTHBMERS ol SR A B PO S A5 e IS AL B of e
support 2 alesd, otk haidhalateticarinactitgoanchil rivhyune AlvyealSikiny latial heatddéaiment and thus

e R T N R

long term.

The materials for manufacturing the hard palate connecting end 1 include, but are not
limited to, titanium metal, a titanium alloy, a Nitinol alloy, a medical polymer material, and

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

15 The materials for manufacturing the fastener 116 include, but are not limited to,
titanium metal, a titanium alloy, a Nitinol alloy, a medical polymer material, and other

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

The feature of this embodiment lies in that, the distal end (also referred to as the tail

portion) of the support 2 at least includes one elastic module 20. The elastic module 20

20  has good elasticity, while the rigid module 40 is not readily deformable, but has a rough
surface or holes, which facilitates tissue penetration and growth. In the implanted soft
palate support of the present invention, the near end of the support 2 has a good lifting force
for the soft palate 102, and the tail portion has excellent flexibility and restoring force due
to the configuration of the elastic module, which not only maintains the flexibility of the tail

25  of the soft palate 102, but also enhances the lifting force of the soft palate for restoring to
the relaxed state of the soft palate during breathing, thereby producing a better treatment
effect. See FIG. 36 and FIG. 49 to FIG. 54.

Embodiment 9: an implanted soft palate support of the present invention with an

elastic module of a spring structure
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by this process, the near end (the part close to the hard palate connecting end 1) is plastically
deformable under an external force. Therefore, when the patient is induced to sleep, the lifting degree
of the soft palate being supported may be adjusted within a certain range by adjusting the shape and
degree of curvature of the implanted soft palate support 30under the monitor of an electronic

laryngoscope, prReagierasbiaxevariinat keamant Al aedcamienbddeeiriatentpiihe shpport 2

still maintains good flexibility and restoring force, and particularly, the spring structure with complex
patterns wHiRPPRSRhdBeRfastie modyladin g s oS antP ARLIHENE | tRe soft palate tissues, thereby

enhancing the lifting force of the soft palate for restoring to the relaxed state of the soft palate during
breathing. In adglitianisiace mestiligatiands Parfaanaddasthasupppbeliieimpisve the
5biocompatibility of the support 2, so as to facilitate penetration and growth of the soft palate tissues.
One of the%ééwmﬁsiﬁﬂ@ m%f@ém@gbéﬁr@@, MWhich a BIEREHAHERR RSN may be
coated, sushesfehdasticpsaith RAyladiccacistRoliatperiticanslyaetipolycaprtasiess the tail
polycaprolactgne-polyether block cog)glymer, polycaprolactone cﬁ](())%olymer,

polycaprolBREAR HdRetHRPbHy Akt E@b%wﬁf’é}l,e@paﬁ)@%& PR ed 8y nmaich 2
glycolide-Lspaiglidereanre /ReiQue CaRRIFMS! aR@NGeRia LIRS WMkt idaRalyaaalidgcopolymer, and
other fatty acid polylactone copolymer, and colla%%g, chitosan, gelatin, alginate natural polymer

material, on By ?Iﬁé‘?éé??ld}fét}%d‘?-féB%ﬁﬁalQI% PR e tsditinsiRusseiihe oty apatite and

various bigjgdieabs e 16 BedliRndtialsPROSH par RitrRctinesRathngs to perform surface
15treatment for titanium and the titanium alloy, for example, plasma spraying is performed for titanium

and the titanium alloy, a porous structure is manyfactyred on the surface, or a cogting is manufactured
by a agnetro%] § ﬁﬁﬁ%cﬂ{giﬁ%ﬁfu@é%’ﬁég]%@ %ﬁ& |POTHEN @ﬁ?ﬁ%ﬁﬂ%?ﬁ %g’:ya?w iplanted soft
palate suppaieiibenpiesens Ryentiohwihsi alastk TOHMCFIISH i a BIGIN@Strurhrepeipgted with a
flexible polymer material ZOThi% difference bcitween this_.emb dlmengtﬁﬁﬂga%rgbodl ent 9 lies in that, in

this embodFMERY AL X8R TGS AETRESBAY Ytruc Feegﬁ&feﬁl QBEDRRr material.
During thespraipdaatuiirg praeppsd tirl tailperignief dbe salpraitids, firtybsanneatedowiih the rigid

module 40 by using a coil spring, and then the coil spring is coated with a flexible polymer material, so
as to prevé‘%‘ﬁ%gﬁfﬁa893‘[?&5?&%%%@5\/%5@%?8&5é‘gfgﬁﬁ%ﬁ%t%f’fﬁgec?ﬂft%?fﬁ.dc%"ﬂt?%oft palate
tissues areeuandy thatigithpnatdedesd palate support of the present invention with this structure,

the near end of the support 2 has a good lifting force for the soft palate 102, and the tail
portion has excellent flexibility and restoring force as the spring structure is wrapped and
wound by the soft palate tissues, which not only maintains the flexibility of the tail of the
soft palate 102, but also enhances the lifting force of the soft palate for restoring to the
20  relaxed state of the soft palate during breathing. Therefore, the structure is simpler, and

the connection is firm.

In addition, when the support 2 is made of the Nitinol alloy, a part of the support 2
close to the hard palate connecting end 1 may be annealed by local heat treatment and thus
become plastically deformable under an external force, with other parts still maintaining

25  superelasticity and shape memory capability. In this way, in the support 2 manufactured
by this process, the near end (the part close to the hard palate connecting end 1) is
plastically deformable under an external force. Therefore, when the patient is induced to
sleep, the lifting degree of the soft palate being supported may be adjusted within a certain
range by adjusting the shape and degree of curvature of the implanted soft palate support

30  under the monitor of an electronic laryngoscope, so as to achieve optimal treatment effect

and comfort. The distal end of the support 2 still maintains good flexibility and restoring
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connected behind the elastic module 20. The rigid module 40 is made of a light porous material (such
as porous polythene, porous polypropylene, and a titanium metal plate with through holes), so that the
soft palate tissues may penetrate and grow on the rigid module, thereby increasing the bonding force
between the soft palate tissues and the support. As 30such, during breathing, the elastic module of the

support may-genateiaratuexee! eRtyssieringdarcedalitdhpeRibariale WARYES H5aMias Phand
attached to the rigid module, so as to help the soft palate restore to a normal position when the soft

palate relaSEayRgdb Y FreRhiid aadey dhrisediorgrosriseclisiply stwmee redliing. 47. As
shown in Fifzc3% dhesslieplinoaduiais-maniastiadayadopting tie s RiftHgweealed with the

flexible polymer material. After being manufactured respectively, 5the hard palate connecting end and

the support are assembled tqQgether, The spring structure_serving as the elastic module 20 is farmed
from an e|asnéfﬁ?&fﬁ#ﬁ%ﬁ&;ﬁ%ﬁe}?ﬂ@%faﬂﬂfam}mﬁa e A RRbAIIRERYS T Superelastic alloy)

plate by lasRycengramtngy afdhhaipifonontasdyih admesicpbiaxiplenpeolynernoteiiad (SAcHhRsea
medical silica gel, polyurethane, or polytetrafluoroethylene film), thereby obtaining the elastic module

20. 10 The&4stic RoaREDS adoatmbrghediddinspigaratinbtireatngs theraicp b erade e pport 2,
so as to prgwtdadhedibeesies ofibie surperiER Geosbiigxitiitcang Apeaxaallpdyasioring force after

tensile deformation. As shown in FIG. 40, the elastic module is manufactured by adopting a

cross-grid DS Y R EROFSEBERERT AT RAE FIOKTRL S ISR RE BRSte PR SARECH R structure is a
15cross-gidgyRensprjigyetpeaceonrajigeMeelrstitaalay WiEgsmef\s shown in FIG. 41, the elastic

module is manufactured by adopting a coil spring structure coated with a flexible polymer material. The
coil Stinghelisehsalislywitdlrgidaseariimen ghrcalislnlactide-gapeplacipnm eereDChhe elastic
module is WMWH@&;@%@WRE%&QQB&&E%U%I%@[ MR -laaas AR pwintakdcoated with

a flexible polymer material. The spring structure is formed from an elastic alloy plate by laser

engraving CoPehiBsEiAEheol Resh ighRide &8 p algtaxde pasRbP hEnTERBtTIAV & tdRIsNAen the hard
palate coneetitg GncREoRS FiffETe RGN SRINGSLBAEEIT ] ch as Mo%%@ﬁﬁ%%éwﬁwse 11 of the

hard palate connecting end 1 has many different 25design solutions. e simplest solution is to

adopt throbighosétakegitmifitierdhdHE s 1bis 3 econarf frasidcstnpaetthgdsria RSdBrHRSEI&FWith the
hard palatg L4 Mg @ aelenkh 446 t@quﬁ%ﬂ%@l&?,%egﬁr@& ﬁgnﬁ%&aﬁ% é%erformed for

titanium and the titanium alloy, a porous structure is manufactured on the surface, or a

coating is manufactured by a magnetron sputtering method. See FIG. 59 and FIG. 60.

Embodiment 10: an implanted soft palate support of the present invention with an

elastic module, which is a spring structure coated with a flexible polymer material

20 The difference between this embodiment and Embodiment 9 lies in that, in this
embodiment, the elastic module 20 is a spring structure coated with a flexible polymer
material. During the manufacturing process, the tail portion of the support 2 is firstly
connected with the rigid module 40 by using a coil spring, and then the coil spring is coated
with a flexible polymer material, so as to prevent tissue penetration and growth towards the

25  inside of the coil spring. The soft palate tissues are driven by the rigid module 40
connected behind the elastic module 20. The rigid module 40 is made of a light porous
material (such as porous polythene, porous polypropylene, and a titanium metal plate with
through holes), so that the soft palate tissues may penetrate and grow on the rigid module,
thereby increasing the bonding force between the soft palate tissues and the support. As

30  such, during breathing, the elastic module of the support may generate an excellent

restoring force to lift the soft palate tissues growing on and attached to the rigid module, so
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Common fasteners 116 include, but are not limited to, a titanium bone nail, a titanium rivet, a titanium
nut bolt structure, a titanium metal male and female engagement fastening structure, and various other
fasteners. The number of through holes on the hard palate connecting end 1 for positioning may 5 be
multiple, for example, two, three, or four. In principle, each implanted soft palate support of the present

invention may, heifindstixeshRycusiteronsthmHaD Rl wedhreuah BQﬂ@t% alMesttherlbya clinical
surgery, in order to e:&ustt e lifting degree of the soft palate, the folloyﬁg}g methods may be adopted.

First, the fiRSYSHESESIPOHR AR PHNSE ¥BMssBHiREenP2CiE L0 R I Fdeond, the degree of
curvature of the support 2 is adjusted. Third, the length of the support 2 inserted into the soft palate

102 is adjusted sAlhshe iireeansghadsetan effedively adighthe diting dogtee aidhkpraglt palate, so as
to achieve an optimal treatment effect. What is of parti%J]flar inter?ﬁ;st is that, after surgery, when the

patient is iINGUREEF (PalEd 3V Ik the ety URRPEREEMAL 4 pAes We g PHBr R Ay PSE BEYsted

withinza cafaifarapgafkycagiiesting éne shanr snshorgieaskawiatweaidne myplanteg soft palate
support under the monijtor of an electronic laryngoscope, so as to achieve an optimal treatment effect.

Clinical apBiSHEh SRR v ARe tHas i B it OBt AR SRSt HARIUMSAH EHCHRS dopular
with patientst{es treRint OHAMMARESNAHNG Recavse s malt woony Eed 3 e gefficacm@nd great

comfort. The implanted soft palate support of the present invention may be made of any material

capable ofBilgIFaAted B BRI eE By BePARHy ARt drhas & wetis fdiee $Rlaring
function. %%@ﬁ?étﬂ%ﬁﬁ[%ﬁﬂﬂ%&%’tﬁﬂ%mﬂﬁl@@|ﬁM§ﬁEﬁe@éB%@QﬁHﬂg%@ﬁaﬁi@ﬁﬂﬁlﬁ|{@2‘@ﬁniUm alloys,
C

a titanium-nickel shape memory alloy (such as the Nitinol alloy) 25is particularly suitable for

mantfactufiy et Jadels of did dhippigid 29dula AR Be preist R RSt MY SIRAR emory capability
thereof, saaspismegs e sasiremantinalohp ik pRrtiapRhthaBuRRRr2.MeEHs acuing along with

the soft palate 102; and may be designed into a fixed connecting structure 11 with a self-locking
function b&&SERENbIeSHRIRERERSSHTEr ssittetidfEadHaPeof In the embodiments shown in FIG. 45 to
FIG. 47, the hard

As shown in FIG. 40, the elastic module is manufactured by adopting a cross-grid type

spring structure coated with the flexible polymer material. The spring structure is a

15  cross-grid type spring structure braided by elastic alloy wires.

As shown in FIG. 41, the elastic module is manufactured by adopting a coil spring
structure coated with a flexible polymer material. The coil spring is formed by winding a

medical elastic alloy wire.

As shown in FIG. 42, the elastic module is manufactured by adopting a spring structure
20  formed by laser engraving and coated with a flexible polymer material. The spring

structure is formed from an elastic alloy plate by laser engraving.

Embodiment 11: an implanted soft palate support of the present invention when

the hard palate connecting end adopts different connecting structures

The connecting structure 11 of the hard palate connecting end 1 has many different

25  design solutions.

The simplest solution is to adopt through holes with different shapes, and the hard
palate connecting end is connected with the hard palate 101 via a fastener 116. See FIG.

36 to FIG. 38 and FIG. 48 to FIG. 50.
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30 palate connecting end 1 may be made of a titanium-nickel shape memory alloy. In use, the
connecting structure 11 of the hard palate connecting end 1 contracts in cold water (0C-15C), and
after being passed through the through hole bored into the hard palate, the connecting structure 11 of
the hard palate connecting end recovers to the geometrical shape set during the thermal setting

process undercbg#iiadaathody imRaralg. et ihgiRimplanieshrei pala .9y RRRALRINe present

invention is firmly fixed to the hard palate. The support 2 of the implanted soft palate support of the

present inVeiticht s YR W bABRHHEIGR HEevstelonaleced femple rneassne v rjteailtace 22,

which maygphancetis adhesitnePetwasithe support 2 and soft palate tissues. The through holes 21
may be arranged in many different manners, and the convex-concave lines or rough surface 22 may

10 also be des,ti;%ged in many ways. |n order to improve the biocompatibility of the implanted soft palate

support of the PPESBIRRTTEAHYIR YRR ALTHAN BEIIES PatiHGERT e TalP AR 'HE BB BHMed on the
implanted sothpriple sippQhMaYiactsrefeaating gdraprblaaf impraviagbfogampatibility. One
of the adopted methaods is to spray various coatings, in which a 15biodegradable material may be

coated, sutPRL hSREoRteSEIHINERIQBHRACRE- FoRR s d Sy disine LasdRras oot wo

polycaprolggtanp@-Relyethaidtock copolymer, polycaprolactone copolymer,
polycaprolactone-polyether-polylactide copolymer, poly(glycolide-polylactide)copolymer,

glycolide-L-lactide-caprolactone copolymer, polycaprolactone-polylactide-polyglycqglide copolymer, and
o fatty acic b OSSR BTRAET A Een i sk BE i o T et s e Rmer
material, omathdeshthebeat @ralnomrahshibakiel maieihal N hardgafad sialeampyaidxyapatite and
various biolggical ceramics, In addition, it is also ong of the effective methods to.perform surface

Mo o R T i e et e o e
and the titafiensappyrie pasorsdsittictbies ist pafaotresdpnihe swfbge, thre 2Rehadingis

manufactured by a magnetron sputtering method. See FIG. 56 and FIG. 60. In order to increase the
oot ar e BB D A BEBho T SPGB T P B anm

objective qfffdennting the edge, the edge of the support 2 may be wrapped with a thread (such as a
titanium-nickel shape memory alloy wire, a polyester thread, a polyurethane thread, and other polymer

material threads), A sych, 10t 3000l {he, ¢Hge.1IPe! oL ihe SHBPRI 25 mR gtk e Goatget area of
the edge is increased,
15  the lifting degree of the soft palate being supported may be adjusted within a certain range
by adjusting the shape and degree of curvature of the implanted soft palate support under
the monitor of an electronic laryngoscope, so as to achieve an optimal treatment effect.
Clinical application has proved that, the treatment method and the implanted instrument are

popular with patients for treating OSAHS and snoring because of small wound, reliable

20  efficacy, and great comfort.

The implanted soft palate support of the present invention may be made of any material
capable of being implanted into the human body for a long term and has a certain force
bearing function. Medical titanium metal and titanium alloys are preferred materials.
Among the titanium alloys, a titanium-nickel shape memory alloy (such as the Nitinol alloy)

25  is particularly suitable for manufacturing a tail portion of the support 2 because of
pseudoelasticity and shape memory capability thereof, so as to meet the requirement that
the tail portion of the support 2 needs to swing along with the soft palate 102; and may be
designed into a fixed connecting structure 11 with a self-locking function because of shape
memory characteristics thereof. In the embodiments shown in FIG. 45 to FIG. 47, the hard

30  palate connecting end 1 may be made of a titanium-nickel shape memory alloy. In use, the
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and the objective of blunting the edge is achieved, but also the degree of curvature of the support 2

may be adjusted, and the support 2 has good flexibility. See FIG. 55. The connecting structure 11 of
the hard palate connecting end in FIG. 45 is a lock cache structure. The hard palate connecting end 1
is designed with a lock cache structure. In use, a through hole is firstly bored into the hard palate 101,

and a lockeagbgibd igrfassed PIMALRINEAteUehnkelfm PerRd iBbaths A dAalaigeand then locked

to the hard palate 101, thereby limning a fixed structure bored into the hard palate. The degree of

curvature §fthel Stfpp S daftehbsin g aprsed g nim rinueh e hoed Bt laed aakiert® 1o
plastically dsfeanisosgadconiof adadivaidheclifting sinoiae RERRQH MRlatedORichhingrobodiment

may be made of titanium metal, and more particularly may be made of a 10titanium-nickel shape

memory afeydwitiashanesmal petingserssmuwrihsafs ot pryderparsve o pdbali1y temperature
is set accordinghie SHAPEMEIRY GRaRepRNcE GhaahaR S MAMOH.RIAY (Hewally smgmory alloy

with a recovery temperature between 20C and 33C). In use, the connecting structure 11 of the hard
palate connecting end contracts in cold water (0C-15C), and after being passed through the through

hole bored intd I UBRiF¢ Shitbemplristodlingl s SERRY 1AL SR P BaAHO R BARH BRENG end

recovers tenliie GRoOmAtHERL Shane st eutngie thRerakselislgsaraceseunaeithe larhfdoody
temperature, so that the implanted soft palate support of the present invention is thinly fixed to the

hard palaté® adhegigihbefirisntho SUrPRRNG sosopREsiESYED portisithiausielelss b diohewith a 20
blunt edgearrdRdéis MRSt AR of HensURROE X ismPAYB RS Wh rBuRedigal dealymgkmaterial

thread 28. Holes or grooves 29 are firstly cut on the edge of the support before blunting, and then the
edge! Bf thaleRiBpaRsErshiapReY Withsa medical polymer material or medical polymer material thread
28 to faun a blunt edge 23, so as to improve the edge 25effect of the support, increase the contact

area of the edge oait achigyevihthobjecting aitilugtitgibengslgeeSeeffp@ateSupgombodient 13: an
implanted soft palate support of the present igﬁ%tion with a biocompatible coatin In this

embodimeME S BiBRSHEHBIE CBHRAG LA1E SHHIGET SEBIERE BapAGR 9° Berbuted on the

implanted soft palate support to manufacture a coating 24 capable of improving
biocompatibility. One of the adopted methods is to spray various coatings, in which a

15  biodegradable material may be coated, such as polylactic acid, polylactic acid-polyether
copolymer, polycaprolactone, polycaprolactone-polyether block copolymer,
polycaprolactone copolymer, polycaprolactone-polyether-polylactide copolymer,
poly(glycolide-polylactide)copolymer, glycolide-L-lactide-caprolactone copolymer,
polycaprolactone-polylactide-polyglycolide copolymer, and other fatty acid polylactone

20  copolymer, and collagen, chitosan, gelatin, alginate natural polymer material, or a blend
thereof; or a non-absorbable material may be coated, such as hydroxyapatite and various
biological ceramics. In addition, it is also one of the effective methods to perform surface
treatment for titanium and the titanium alloy, for example, plasma spraying is performed for
titanium and the titanium alloy, a porous structure is manufactured on the surface, or a

25  coating is manufactured by a magnetron sputtering method. See FIG. 56 and FIG. 60.

In order to increase the contact area of an edge of the implanted soft palate support of
the present invention, and achieve an objective of blunting the edge, the edge of the support
2 may be wrapped with a thread (such as a titanium-nickel shape memory alloy wire, a
polyester thread, a polyurethane thread, and other polymer material threads). As such, not
30  only the edge effect of the support 2 is improved, the contact area of the edge is increased,

and the objective of blunting the edge is achieved, but also the degree of curvature of the
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30enhance the bonding force between the support and the soft palate. In order to improve the
biocompatibility of the implanted soft palate support of the present invention with human tissues,
surface treatment may be performed on the implanted soft palate support to manufacture a coating 24
capable of improving biocompatibility. One of the adopted methods is to spray various coatings, in

which a bigglgaadahle matRraemay D canBsh Such 2s RPIMAMIGGCIdsBOlyIaCES acid-polyether

copolymer, polycaprolactone, polycaprolactone-polyether block copolymer, polycaprolactone
copolymer, polycaprolactone-polyether-palylactide cqpolymer, poly(gl COI‘if)d’g;i/p lylactide)copolymer,
Olycolidet -nchie RS oA P ERE D ORAALH OB Pty o e bopolymer, and
other fatty acitkpalybagt@neTiRaepalymeas @i &allagen chitasaangelatin dlgiRateRatuiatpelymer

material, or a blend thereaof; or a pon-apsorbable material may be coated, such as hydroxyapatite and
various bidlb§i€af SBHarRIEClR SdHtbno e &ré%%ﬁéladflm%‘aéﬁé%va"ﬁﬁ3&98550%8%6&%%%%& ce

treatment farditgniueaRe dhe dlabied aleythionayamiale, plasha sRyINg iBdrFaimarefop titanium
and the titanium alloy, a porous structure is manufactured on the surface, or a 15coating is

manufactu&deBY LoRRIgaaH5d stHetFRaNSthaHe dishpitspdatend Medassce Ayt 14: a
combined-iypeuisppianted sol REiate S BeRt e RIPHRIAL 2vention cRPatp &t beiglasipianted in

stages The feature of this embodiment lies in that, the hard palate connecting end 1 and the support

2 may be SREENP D iR-Renial sadadivsbirdiying dogtee Yabas b RN end Rifs fixed to the hard

palate 10lewigRIfRSIRNBEYLAO MBS MAnths B@ﬁl,@ﬁdﬁﬂﬂi‘aﬁ%ﬁl&ﬂ&?ﬁﬁm%ﬁdé ¥l have been
firmly fixed with the hard palate 101, and another Sl%l,r’g)er% isn%erforme , in which the support 2 is
the

insertdd intbHERdHossl atenomemnariox Siiad Hwifgbesnrstiispbihabsitd the hard

palate conpeeliRf80dclaate SR eSIgRIAURResdNIeHERIGEIY_KFRNGRYR SNIRGRReRTIS! fr4Sfastener
(see FIG. 51 to FIG. 52 and FIG. 49 to FIG. 50). The advagtage?%i in that the hard palate connecting

end 1 and WP p et a0 uavaltnin AeBARCRISY, Hitl dHecasauvanRER TERIsER 25 hiecessary to
perform twg gurgerjes whighdncreasesithesmedicalippansealitpsRatieRhecting end contracts

in cold water (0°C-15°C), and after being passed through the through hole bored into the

15  hard palate, the connecting structure 11 of the hard palate connecting end recovers to the
geometrical shape set during the thermal setting process under the effect of body
temperature, so that the implanted soft palate support of the present invention is firmly fixed

to the hard palate.

Embodiment 12: an implanted soft palate support of the present invention with a

20  blunt edge

In this embodiment, the edge of the support 2 is blunted with a medical polymer
material thread 28. Holes or grooves 29 are firstly cut on the edge of the support before
blunting, and then the edge of the support 2 is wrapped with a medical polymer material or
medical polymer material thread 28 to form a blunt edge 23, so as to improve the edge

25  effect of the support, increase the contact area of the edge, and achieve the objective of

blunting the edge. See FIG. 55.

Embodiment 13: an implanted soft palate support of the present invention with a

biocompatible coating

In this embodiment, a biocompatible coating 24 is configured on the support 2, so as to

30  enhance the bonding force between the support and the soft palate.
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In the combined-type implanted soft palate support of the present invention, the hard 30 palate
connecting end 1 and the support 2 that are implanted in stages may be combined through
convex-concave engagement (see FIG. 51 to FIG. 52) or fastener connection (see FIG. 53 and FIG.
54). Definitely, many different specific implementations may be further proposed according to the

technical solutigr,Rieig RIS HYSIUMpatibfRRAdIBeMb I ansbARIaNRd sRfbRAAIgSUPPOrt of the

present invention for 5 serious OSAHS patients For serious OSAHS patients, since the soft palate
seriously dURSHEEEY ey eVithhy e ssHes astgec sy s anpehe Benfemed sunies anp sk
treatment gffech thip dimanhandmraned Solpaiale BURPRI AL R RIBSANAbINKENtion capable

of being deeply inserted into the soft palate and having a large lifting area and a arﬁe litting force is

10particul&RF déshsrstortadentrabrds i ionspeay i entsadnae it i ikichipmbies agsr drois g zhaped
implanted st palaig YRR RIS REEREEANBE RIS heML R ke 6388 G, 30 and FIG. 31), and

the difference lies in that this embodiment has a larger area. Further, since the support is deeply
inserted infe RISl praRtePah WEBstors RAVatheih okeraprhagh frthieasialagionehe uvula, the tail

portion of g'g)%awérgg{g@l%?&m%g%g%gggggig{&ggé/\@ Sall,chamfers 41 matching with the

swing of the uvila. 61 to FI 3. The small chamters 41 can ensure large supporting and

lifting force@b{m@nhé%médag@fﬂ@amﬁnpp@ve@lﬂdé—br&éw@m@mlwwﬁmngbming the swing of
the uvula; RrelBre;. e %ﬂ&%ﬁé&ﬁ%‘éoﬁma s, aﬁwgﬂ@mﬁaw&ga@%ﬁy'tab'e for

treatment of Serious OSAHS patients. 2 bodiment 16: an implantation"method for implanting and

fixind @he iﬁ@prdmé@r,:_;@ﬁiﬁaléﬁéeyugb@ﬁm,m@q@igﬁgmﬁvewﬁmlwm adtesihpud fastsher  In this
embodimegt., 8 $P6CIA) JaSRRBRASRSIENERIPLRIY thgdmplaniad ﬁQHrB?%%Eﬂé%%”v%&% present

invention to the hard palate 101 and a method for implanting and fixing the implanted soft palate
support ofkitdqgieskerimysatiomnsrdddestribescth | TheneD fitlyhelieet ifcsteetbodn ay e fofm swrsex-concave

engagement | tyne, Tple ' a S - tr e Wi indrical core
P T ) R D e ey
pressing tiigaimpiamddhsofitpalatealioppo rordss ohes thies ranmhpafatticaioftiecthuefacetypel see FIG. 64

and fiG. 6@@%@%‘ ﬁ%@?ﬁu%%‘gg’éeﬂ%‘?ﬁ%&%ﬁgg}'}{%’iﬁ’g ARG (108.G9pV e CRRFAVE FRgagement

type, 30see , ora T-sha structure ener quartered by two cuts (the convex-concave
engagement type, see FIG. 67), which may tightly press the implanted soft palate support 115 of the
present inventiombedéngathddargatbined-tiredmniaricd s e madate SHEROEt M dhg drespRtyvithout

tightly scrgyingdig %%lmﬁ%ﬁﬂﬁ’iﬂ{b%ﬂeﬂ {ﬁg@ggylar through hole matching with the T-shaped

fastener is firstly opened on the hard palate 101, and the

The feature of this embodiment lies in that, the hard palate connecting end 1 and the

support 2 may be clinically implanted in stages.

20 Firstly, the hard palate connecting end 1 is fixed to the hard palate 101 via a fastener
116. Three months later, the hard palate connecting end 1 will have been firmly fixed with
the hard palate 101, and another surgery is performed, in which the support 2 is inserted
into the soft palate 102, and at the same time, the near end of the support 2 and the hard
palate connecting end 1 are connected together through convex-concave engagement or a

25  fastener (see FIG. 51 to FIG. 52 and FIG. 49 to FIG. 50). The advantage lies in that the
hard palate connecting end 1 and the hard palate 102 are firmly connected, and the
disadvantage lies in that it is necessary to perform two surgeries, which increases the

medical expense of the patient.

In the combined-type implanted soft palate support of the present invention, the hard

30 palate connecting end 1 and the support 2 that are implanted in stages may be combined
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5T-shaped fastener 116 is passed through a rectangular through hole 11 matching with the T-shaped
fastener on the hard palate connecting end 1 and the rectangular through hole on the hard palate 101,
rotated by 90 degrees, and then screwed tightly with the nut, thereby tightly pressing the implanted
soft palate support 115 of the present invention onto the hard palate 101; or the T-shaped fastener is

rotated by (i d80RRFRLERIN @EhIRVBRAGEMEC! 10 REfGesing hakae: Toirpeshsiitcture

fastener or the quartered T-shaped fastener and the rectangular through hole 11 matching with the

T-shaped fStendrtth e - Rdvd pRefivitdnnengldfaent therabs HyHappredions wy PedHed soft
palate suppirickia ficdhiaiRresent iRvantian @nadhe Madralateifdnmee FIG. 48 to FIG. 50. Such a

T-shaped tastener has the advantage of small wound, and the implanted soft palate support 115 of the
15present invention may be Thinly fixed to the hard palate 101 simply in a single directjon along the
oral cavity. N EtRERCHd AP ted soft aplaie SRP A iiths RUASSBIIZYERHAR Whhich is
particylarly &yitad@SaHxipaibigdmplanted soft palate support 115 of the present invention to plate-like
bone tissues such as the hard palate 101. The screw thread of the T-shaped 20 fastener is between

metal pieces lastic pi hich overcomes the. defect that an ordinary titanium bane nail cannot
o casily red 1R SAHAS RO i A 1 A0S ALY PABeTcn I OB 1t nouc

be noted tl@kdlhedsirtciie &g aeaedeardudrsconat vy the goes enttimeantffacmaybeieplaced by
ts described in 25the %li‘gs nt invention are
t

other structure with the sameéef%‘%i/%,9 (ﬁ{nd lihe embodin;.e ' 2l
not intendSHRS R Hh & FERAARS i8R A hRpR e ﬁ%?gffeea S MSAREBERE S BEent invention
have beendisdpdditcetiaiadaberbacitatbaispheificgtidardedisons skilleddia thigdiefdghfutd know that
these embodiments are merely ﬁfcribed by way of xamr%e, and persong skilled in g's field may
makd Gari G B oSSR by e P2 PSR S B MR B TSP L esent invention.
Therefore fafithapratesiidmaebpdiafdae Rippert divenarsholdhpaefiord in RIGo@sEE Mth the
spirit and scope, of Ege pended claims of the present inventign. CIa%IMBjéWhat is claimed is: 1.
An imp|an?eﬂda gt Iﬁsﬁ@pﬁ%fﬁﬁmﬂgﬁaﬁrﬂb%?ﬁ%aa@%qgarﬂ?a{ SRR S beltiolanted
into a humancbarly J@FRIORAIRHT; BRBMUISING: the soft palate and is close to a uvula, in order to

adapt to the swing of the uvula, the tail portion of the support of this embodiment is

15  designed with small chamfers 41 matching with the swing of the uvula. See FIG. 61 to

FIG. 63. The small chamfers 41 can ensure large supporting and lifting forces of the

implanted soft palate support of the present invention without affecting the swing of the

uvula; therefore, the implanted soft palate support of this embodiment is particularly

suitable for treatment of serious OSAHS patients.

20 Embodiment 16: an implantation method for implanting and fixing the implanted

soft palate support of the present invention by using a T-shaped fastener

In this embodiment, a special T-shaped fastener for fixing the implanted soft palate
support of the present invention to the hard palate 101 and a method for implanting and
fixing the implanted soft palate support of the present invention are described. The

25  T-shaped fastener may be of a convex-concave engagement type or a thread type, and
includes: a simple T-shaped structure with a cylindrical core pin, in which an upper end of
the T-shaped structure fastener may have a nut or a screw for tightly pressing the implanted
soft palate support 115 onto the hard palate 101 (the thread type, see FIG. 64 and FIG. 65);
or a T-shaped structure fastener halved by one cut (the convex-concave engagement type,

30 see FIG. 66), or a T-shaped structure fastener quartered by two cuts (the convex-concave
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5a hard palate connecting end (1) having a connecting structure (11) configured to be connected with
a hard palate; and a support (2), being a flat implant capable of being inserted into a soft palate,
wherein the hard palate connecting end (1) and the support (2) are fixedly connected, or detachably
connected. 102. The implanted soft palate support according to claim 1, wherein the connecting

structure (L1).Qpthahgrd Ralatecammestinghansy G isippecselastaabiamdisdoliouingshuietures: a

hole structure, a U-shaped clamp structure, a lock cache structure, a rivet-type structure, and a

self-expanblAgfdBr BrsensiaYention ontpathe hradtedi et Hatitecdyppert et eoryRIgIONERifn 1, wherein
the support{@dsnirelesiss fronnlatimnplantschaningpes.phihe fallwing SEMEHISStheoslip-shaped

structure, a plate-shaped structure, a bar-shaped structure, and a net-shaped structure. ~ 4. The

implanted kelg patstanguipypbrihsctsrairrs i draes 18, istbropensd suhoRap)mbdcal aigilihstching a
curvaiire qf {he,3af-RAIALE OfNNHARROAYNAER ILLRIRKEST through HIIE ITRIARIGHSRtPalate support

according to claim 1, wherein the support (2) has 20one or more through holes (21). 6. The

implanted Soaneddasienspon theebreimpkscramectingendil tid Supisstepzylaasheriebhale@convex

steps or C%@ﬁxfdq,raqgt\éeﬁ)@%tated%yTét?dngpé@%@d%ﬂ&P@%Mgm%@mﬁm@tﬁ@@f, wherein
an edge of the support (2) is a blunt édge (23) fonned by blunting. 258. The implanted soft palate

support a&@ﬁﬂmrt‘@@p@i it 1é ptlgie sprnerslppeftie)necsehiuny atipn @8y doabasdwith a
flexible poiye[ﬁ% mqs%Hh@ﬁ)slﬁEed fastener is rotated by 90 degrees, so as to achieve engagement

10 between the halved T-shaped structure fastener or the quartered T-shaped fastener and the
rectangular through hole 11 matching with the T-shaped fastener on the hard palate
connecting end 1, thereby tightly pressing the implanted soft palate support 115 of the
present invention onto the hard palate 101. See FIG. 48 to FIG. 50. Such a T-shaped
fastener has the advantage of small wound, and the implanted soft palate support 115 of the

15  present invention may be firmly fixed to the hard palate 101 simply in a single direction

along the oral cavity.

In addition, the thread-type T-shaped fastener adopts a nut bolt structure, which is
particularly suitable for fixing the implanted soft palate support 115 of the present invention
to plate-like bone tissues such as the hard palate 101. The screw thread of the T-shaped

20  fastener is between metal pieces or plastic pieces, which overcomes the defect that an
ordinary titanium bone nail cannot be easily fixed to the hard palate 101 with a screw

because the hard palate 101 is too thin.

It should be noted that, the structures disclosed and described in the present invention
may be replaced by other structure with the same effect, and the embodiments described in
25  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 this field should know that these embodiments are merely
described by way of example, and persons skilled in this field may make various changes,
improvements, and replacements without departing from the present invention. Therefore,
30  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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9. The implanted soft palate support according to claim 1, wherein the support (2) has a coating (24)
capable of improving biocompatibility.  10. The implanted soft palate support according to claim 1,
wherein the support (2) is a flat implant farmed by a chip (25) and a spring wire (26). 511. The
implanted soft palate support according to claim 1, wherein the support (2) is a flat implant (27)
braided by elastic wires.  12. The implanted soft palate support according to claim 1, wherein the
implanted soft palate support is made of at leas e following materials capable of being
implanted into the human body for a long term: a metal material, a medical polymer material, and a 10
medical bivdeqradéilasthaterial, wherein the metal material is selected from a group consisting of
titanium, a titanium alloy, and a titanium-nickel shape memory alloy.  13. The implanted soft palate
support according tp clai int rt.(2) compris ic mo 0 the elastic
module (20) is !’in o‘%jne{ﬁl e ggh%%fe{%%}dgerﬁm%dé%ﬂé% Fﬁ@é ﬁﬁr?c]gslll:%%)%eaéggévlgl#a{%ﬁéﬁoc@%%%tantiaIIy
shape-recoféramdaraftntbe ipsoerhahbbfbrcly iOretmgedrm, comprlsengnplanted soft palate support
according to claim 13, wherein the elastic module (20) is selected from one of the following structures:
an elastic polypekMBIRLIRARELAUIR. @ SRNAG HURIHE AR GA SR SUEHER FORIGHavin a
flexible polymer material. 2015. The implanted soft palate support according to claim 13, wherein the
support (2¥funerseEviibadusdpalittmbdule (40), and the rigid module (40) is an object plastically
deformable under an external force and not shape-recoverable after the external force is removed.

16. The implanjeghseitinalate sPPAk: AeeRIRiRafsHalMbdidWieiRia the §%BB€%!£1€1¥é,25fothef includes

one or more through holes (21) or a convex-concave surface or rough surface (22) supporting tissue
penetration and growth 17. implantation m t@[ d gé he implanted sog. a(hate support according
o clairn 1. com RS R Ao Lo AR (LB hi PTG SO BB support
a hard palatel¢i4thhbisirgrméasieéner (116), and inserting the support (2) of the implanted soft palate
support into a soft palate (102). 18. The implantation method according to claim 17, wherein the
suppgtt (2) is inserted into the soft palate (102) by a length equal to.1/5,t0 4/5, and most preferably,
213 to 53/4, of g.totﬁfelrr]ng%agieﬁ“saoﬁ O?fﬁpag? astlép 0r1;y accor%g ?0 claim’ I, wherein the connectn?g

structure (11) on the hard palate connecting end (1) is one selected from the following

structures: a hole structure, a U-shaped clamp structure, a lock cache structure, a rivet-type

structure, and a self-expanding lock structure.

3. The implanted soft palate support according to claim 1, wherein the support (2) is
15  selected from flat implants having one of the following structures: a strip-shaped structure,

a plate-shaped structure, a bar-shaped structure, and a net-shaped structure.

4. The implanted soft palate support according to claim 1, wherein the support (2)

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

5. The implanted soft palate support according to claim 1, wherein the support (2) has
20  one or more through holes (21).

6. The implanted soft palate support according to claim 1, wherein the support (2)

has one or more convex steps or concave grooves (22).

7. The implanted soft palate support according to claim 1, wherein an edge of the

support (2) is a blunt edge (23) formed by blunting.

25 8. The implanted soft palate support according to claim 7, wherein the edge of the
support (2) is a blunt edge (23) coated with a flexible polymer material (28).
37



10

15

20

25

9. The implanted soft palate support according to claim 1, wherein the support (2)

has a coating (24) capable of improving biocompatibility.

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

a flat implant formed by a chip (25) and a spring wire (26).

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

a flat implant (27) braided by elastic wires.

12. The implanted soft palate support according to claim 1, wherein the implanted soft
palate support is made of at least one of the following materials capable of being implanted
into the human body for a long term: a metal material, a medical polymer material, and a
medical biodegradable material, wherein the metal material is selected from a group

consisting of titanium, a titanium alloy, and a titanium-nickel shape memory alloy.

13. The implanted soft palate support according to claim 1, wherein the support (2)
comprises an elastic module (20), and the elastic module (20) is an object deformable under
an external force and shape-recoverable or substantially shape-recoverable after the external

force is removed.

14. The implanted soft palate support according to claim 13, wherein the elastic
module (20) is selected from one of the following structures: an elastic polymer material
sheet or strip, a spring structure, and a spring structure coated with a flexible polymer

material.

15. The implanted soft palate support according to claim 13, wherein the support (2)
further comprises a rigid module (40), and the rigid module (40) is an object plastically
deformable under an external force and not shape-recoverable after the external force is

removed.

16. The implanted soft palate support according to claim 13, wherein the support (2)
further includes one or more through holes (21) or a convex-concave surface or rough surface

(22) supporting tissue penetration and growth.

17. An implantation method of the implanted soft palate support according to claim 1,

comprising: fixing the hard palate connecting end (1) of the implanted soft palate support to

38



a hard palate (101) using a fastener (116), and inserting the support (2) of the implanted soft
palate support into a soft palate (102).

18. The implantation method according to claim 17, 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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