SOFT PALATE SUPPORT HAVING LAYERED STRUCTURE AND IMPLANTING METHOD
BACKGROUND OF THE INVENTION Field of the Invention The present invention relates to a layered
soft palate support, and more particularly to a layered soft palate support and an implantation method for
treating adult obstructive sleep apnea/hypopnea syndrome (OSAHS). Related Art  Adult OSAHS is a

sleep breathing disgijef Wi A§ANEPPGRA! FIOVIN @D T ARER £ SPARY CARSRAWAfFollapse and

obstruction during sleep. The morbidity of OSAHS is about 4% among adult men and about 2% among
adult women even according to the lowesI MIZInANT ENEHA]BEAHOHAAHS 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, pharyngeal muscles forgRaiplaRiBette SPRYIRINGK OPFINelax 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 treatm&it Y SIRSTeFeatment. Methods of Non-Surgical Treatment Mainly Include: 1.
Continuous Positive Airway Pressure (CPAP), in which a breathing machine capable of continuously
generating a positive pressasenisiose witpestedarithdpelimesdcanidmedeod apatieniaiidynasal mask,

SO as to prevent C@'@&%@r@@%@%ﬁﬁ%@@%%%§_9Mlﬁ§h{§§dﬁf&ﬁ%é&%@¥r9éﬂfﬁ@g(ﬁlﬁep- Though t_he
method has a good effect, it is difficult for approximately 2/3 of ér)le patients to adapt to the machine, and

they cannot sleepSRHEI WEAHKE tRRCARG PR syndrome (OSAHS).

Related Art

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

1. Continuous Positive Airway Pressure (CPAP), in which a breathing machine
capable of continuously generating a positive pressure 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 wearing the machine.

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



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 temporo-mandisiibas foipklinRITyiathd oPrREers? aste Misige ds ohSurgreArCTYBARMEFRIMEInly Include:
1. Radiofrequencyiblatian opdtichishalseneieed t@h@%&%&q{ﬁu@ﬁ%yg&pw%wf&a&i&@i@quency ablation,

and is a minimally invasive surgical method. An electrode is penetrated into the soft tissues which cause
airway obstructiorf *S38h°HE tha W RO HAIATEN T FAMCAALRRS Y e rOBE LHPREILRE RS 1 induce tissue
coagulation, necrasisstfikresisioatignaanlyactiondy heatinghdihecneihodivas.d sgetaintiderapeutic effect, is
effective for a sliglgg1 case tg)?g_a QQr, Ilgpé%-itngrimueffivcvatﬁxban eri% i&\s%ﬁective for serious patients. 2.
Palatopharyngoplas¥y. gﬂ?ce Ifﬂjl a improved the Pata ?‘rgaryngoplasty of lkematus, a Japanese scholar,
into uvulopalatopharyngoplasty (UPPP) and introduced it to the US in 1981, various improved
technologies based ofYEfpwi®of; E&iﬁ%é@?ﬁﬁ??ﬁ%%é‘(ﬁ&%ﬁhﬁéirbanks method, Dickson method, Woodson
method, Z-palatoplasty (ZPP), uvulopalatal flap (UPF), H-uvulopalatopharyngoplasty (H-UPPP) have
been successively regoRediafirdifecatyradpuvinichhnbdeadsgre@atredntris ldordosymptopmatieviation and

recovery of OSAW%d#&%L%%%& NHSS SRR ORRA 'tg rﬁ%@v@&%‘f&%@‘étﬁ&ﬁtmﬁﬁ@a}g&% However, in

terms of Iong-term effect, smce the mug:ous mem ran _ soft P aj[e tissue structure are excessively
removed, functionadneiirefestarddnplredsuessihinl dmsomplivativts dfonasedyayigiedtionaduring

swallowing, rhinolgfia;angita. /06 RasARbA YReat sfenarisandsalresig. Histhe deading,edge and focus
for the research and development of OSAHS treatment technologies nowadays to develop a method and

corresponding surfit&PHETHMERESANGh crdsrasherhbifet sroamd srapsiisr i strdicdftrédtment in a

minimally invasivefsnarsngit ca3asech podheabeyve, dhrugl generatifgaeadaiorefiieghtitiesexisting
technologies and methods for treating OSAHS and snoring still have many defects, and have a poor

long-term effect. Thergfggﬁtgpiga%%%ﬁisg{y_ tosqlgyeelkgﬁhg im@g%g@g%ﬁg&@ggoﬁlw@strument to treat

OSAHS and snoring, in which thé new méthod should create a wound as small'as possible, and the new
instrument should!bengéte, efieaticrs, ssiifisle nd rRapREOPharyngoplasty (UPPP) and introduced it

to the US in 1981, various improved technologies based on UPPP, including Simmons
method, Fairbanks method, Dickson method, Woodson method, Z-palatoplasty (ZPP),
uvulopalatal flap (UPF), H-uvulopalatopharyngoplasty (H-UPPP) have been
successively reported in literatures, which made a great contribution to symptom
alleviation and recovery of OSAHS patients. Countless patients benefit from the
surgical treatment solution. However, in terms of long-term effect, since the mucous
membrane and soft palate tissue structure are excessively removed, functional muscles
are injured, resulting in 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.

Based 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



SUMMARY OF THE INVENTION Research reports and clinical experience indicate that, the relaxation
and collapse of the soft palate portion is one of main causes of snoring and OSAHS. The inventor has
disclosed, in PCT/CN2009/072328 and PCT/CN2009/074959, two soft palate supports of different
structures and corresponding implantation methods. The principle of such technologies for treating
OSAHS lies in that'ostgpered by adskicpaididcasypporsserteylinks s fmstsiarcay@plst a soft palate is
used to lift the collgpsed.saft palate, thereby achieving the objective of minimally invasive surgical
treatment of snoring and OSAHS. Since the support inserted into the muscular layer of the soft palate

needs to swing along with the soft pala@lﬁw]{\ip @Jﬁox‘v ﬁ%{ irement is imposed on the fatigue
resistance of the support. How to improve the fatigue resistance of the soft palate support becomes a key
to the improvement of the service life of the soft palate support. The present invention is further

improvement and optiRFiEAtEN SrAhRHSTEHBITH SHRHEIE, Hrerih dintyinpravaprf-aR4eskfe of the
support.  The presetstiveationpraidesm ayaiecseftpalatersupperois afiat implantemage of a

material capable of being impla i od e nd includes: a hard palate
connecting end, c%%%%ﬁaeoae ifﬂ%%ﬁ%@t@z@%ctﬁ?g %%rﬁzceﬁ?eggb\/\é ﬁtga%?ra%opsg?zta?@}aé%d a support,
being a layered stsugpare forhféadoy stackingdwic ardnonellayarp bhstippantihgdslatéhand capable of being
inserted into a So%ﬁat%t%o%’agch‘?&%}{% | i&rﬂg{l?&?%%‘%%@%dl%’s EQ%QE‘%%%%‘E Bfgfﬂ%ing end.

Further, the hard connecting end has a length'Li of 5 to 30 mm, t upport has a length L2 of 15

mm to 60 mm, andiadaiiftingrapRjlapoicthaisupporeutraleisr o aingledervesied tplafidhef the hard palate
and a most distal g fthe BYRRRLL iS008y AberdinscradiveRLal angarsadabihe support, that is,

close to the hard palate connecting end, is 10 mm to 100 mm; a bending radius R2 of a distal end of the

support, that is, aATFBY tRRORAR HAIARE EShn i S RFPROBOTERE T O SR ESSHA & hear end of the

support has a thickness &l e euds o sty pnbiongrdithacdistapand hasma dhiaknesg,&hph0.1 nun to 0.8
nun A sweepback an%%e of a War&)ed Eng at a distal end Ithe suglj%)or?q[that is, an ant%le 7 between a
the :

plane of the suppcr)? Hléep Ste At e Gistal en 3?11}556515%68%0%}5 5“8 Ane of the t\?vér}lﬁé%vgn(f is 0 to 750,

and preferably 20 ftoi&@: resistance of the soft palate support becomes a key to the improvement of the
service life of the soft palate support. The present invention is further improvement
and optimization of the foregoing solutions, and mainly improves the fatigue life of the

support.

The present invention provides a layered soft palate support is a flat implant made
of a material capable of being implanted into a human body for a long term, and
includes: a hard palate connecting end, configured with a connecting structure
connected with a hard palate; and a support, being a layered structure formed by
stacking two or more layers of supporting plates and capable of being inserted into a

soft palate, and removably or irremovably fixed to the hard palate connecting end.

Further, the hard palate connecting end has a length L1 of 5 to 30 mm, the support
has a length L2 of 15 mm to 60 mm, and a lifting angle B of the support, that is, an
angle between a plane of the hard palate and a most distal end of the support, is 30° to

80°.

A bending radius R1 of a near end of the support, that is, close to the hard palate

connecting end, is 10 mm to 100 mm; a bending radius R2 of a distal end of the support,



The supporting plate is a thin-walled plate made of a medical-purpose elastic material and having a
curvature matching the shape of the soft palate, and the thin-walled plate has a thickness of 0.01 nun to
1.5 nun, and preferably 0.01 nun to 0.8 nun  The supporting plate has a uniform or non-uniform wall
thickness; and when the supporting plate has a non-uniform wall thickness, the larger the length of the
supporting plate ishths.|avgerithe dinpiitddaldt sainesiszand the Smaller e walldknesyis. The

number M of laye@@BmﬁetmEpwuagémmquglmam§ slackedkata neafrnesef the layered soft palate
support (that is, close to the hard palate connecting end) is greater than the number N of layers of the

thin-walled suppoftif§sistes ke 4e 8- 481 end of the layered soft palate support (that is, away from
the hard palate connecting end). In the support, the thin-walled supporting plates may be stacked in
various manners stacketivisiforal theltayefedvstnadtene avhictiahrahedihlysaspfoliohs is, afdiBle supporting

plates of the layeregiiticiunate-sesuentalinanaRoadio astessending apderablengidiant supporting

plates, that is, the supporting plates close to teeth are long, and rear supporting plates, that is, the
supporting plates 81636Rs4 FdsteHofpharghgesifraiiard skoi ™ (2) The supporting plates of the
layered structure are sequentially arranged in an ascending order of length, front supporting plates, that
is, the supporting platéseciopeotorteethtareashortyalid réar suppoftingelatéuipatds]dkie supporting plates

close 10 a posteriqrRUAYNAPRIMALAIGIGR malh R SURROUIARIAGR g ayered structure are

arranged in a sandwic iguration, the length of a frontmost supporting plate is near or equal to the
length of a rearmdBtswppestirticdiate, thiskinierepiib@latensiapporitgaprhnseierd lsdientiatly Gfranged in a

descending order gf,Jength, are symmetrically arranged or are sequentially arranged in an ascending
order of length.  (4) When the supporting plates of the layered structure are arranged in a sandwiched

configuration, the fronﬁr}wost su%porti&ge%late angothe rearmost sup\%{ttiﬁgk%astse ar @%ﬁ'&% by bending a

single plate into a U-s aepseu,pgﬁ e intermedia ersnd&rag? |hugmp ates are sequernitially arranged in a

descending order oblangty, et bgsrmetrioaliyrarvenigbdloresretlselguentialliesgiantéd in an ascending

order of length. supporting plate is, the larger the amplitude of swing is, and the smaller the wall

thickness is.

The number M of layers of the thin-walled supporting plates stacked at a near end
of the layered soft palate support (that is, close to the hard palate connecting end) is
greater than the number N of layers of the thin-walled supporting plates stacked at a
distal end of the layered soft palate support (that is, away from the hard palate

connecting end).

In the support, the thin-walled supporting plates may be stacked in various manners

stacked to form the layered structure, which are mainly as follows:

(1) The supporting plates of the layered structure are sequentially arranged in a
descending order of length, front supporting plates, that is, the supporting plates close to
teeth are long, and rear supporting plates, that is, the supporting plates close to a

posterior pharyngeal wall are short.

(2) The supporting plates of the layered structure are sequentially arranged in an
ascending order of length, front supporting plates, that is, the supporting plates close to

teeth are short, and rear supporting plates, that is, the supporting plates close to a



In addition, the supporting plate is configured with through holes, for facilitating growth and coverage of
tissues, to fix the support into the muscular layer of the soft palate. Further, the layered soft palate
support includes a blunt edge. The blunt edge may be designed in various ways, which are mainly as
follows: The blunt edge is a coil spring structure, wound in through holes at an edge of the supporting
plate, to connect thesstigppreng giates!l arfhenayered soft palate support includes a blunt edge and the
blunt edge includes more than one coil spring segment, wound in through holes of the supporting plate, to
connect the supportin@ plate suppdifiegdiplun adgkel & gerddetttyqer stidctitbg g anconedveesbadvex

position-limiting engagement structure. T?el ered soft palate support includes sition-limiting
hechansm for im e e o DA e e DR S R TR oo, the
supporting plates areaconsitsaimediby prscpasitiorsdimiting snerhtinisphtthersupportingplate has a variable

degree of curvaturg, 3 gaRhefNeEnhe Jae s R e, SHPRATNG Rlates isimitsd. Ry s Agsifion-limiting

mechanism, and the gap is smaller than 2 nun The limiting mechanism may be designed in various ways,
which are mainly a8%88ev8:2n ety |Rdeney HeEhanism is a locking pin of a concave-convex
position-limiting engagement structure, and formed by a lock nut and a pin.  (2) The limiting mechanism
is formed by a limitinggrdcwea ardaplinmitireg pl@teyfahdlblyertidnitimg ptate ispagediam edge of one of the

supporting plates, anglJR RNt i iRHi S AR PL Y NARSS R 1Ok ARRO NGRS NG A% e imiting

groove.
plate are formed by bending a single plate into a U-shape, and the intermediate

supporting plates are sequentially arranged in a descending order of length, are

symmetrically arranged or are sequentially arranged in an ascending order of length.

In addition, the supporting plate is configured with through holes, for facilitating
growth and coverage of tissues, to fix the support into the muscular layer of the soft

palate.

Further, the layered soft palate support includes a blunt edge. The blunt edge may

be designed in various ways, which are mainly as follows:

The blunt edge is a coil spring structure, wound in through holes at an edge of the

supporting plate, to connect the supporting plates.

The layered soft palate support includes a blunt edge and the blunt edge includes
more than one coil spring segment, wound in through holes of the supporting plate, to

connect the supporting plates.

The blunt edge is a rivet-type structure or a concave-convex position-limiting

engagement structure.

The layered soft palate support includes a position-limiting mechanism for limiting
a distance between the layers of the supporting plates of the layered support, the
supporting plates are constrained by the position-limiting mechanism, the supporting

plate has a variable degree of curvature, a gap between the layers of the supporting



The layered soft palate support includes an adjustment mechanism capable of adjusting the degree of
curvature of the supporting plate. The adjustment mechanism may be designed in various ways, which
are mainly as follows: (1) The adjustment mechanism is a wedge-shaped adjustment mechanism. The

degree of curvature of the support can be changed by adjusting the wedge-shaped adjustment
mechanism. WheRlfs iféirjeed ha pecpatifissrisita arsapisivisnh detrtonarg s Hear 2rithe degree of

curvature of the suppQrh g pcreaset-ShaAPTo dRGEaasta ANy Wagrea rhthe spftRalateliang when the
wedge-shaped adjustment mechanism is moved toward a distal end, the degree of curvature of the

support is reduced, szgsr\% [ed ce the Iiftin%degfgef(of the spgté)alate. (/2 The a(y_lfstment mechanism
r. t

is an adjustment was hen the lﬁg%ﬁliuts) e a Julélﬁﬁérrll? washer Is mcrea é’&{t{%e Hléléllpege of curvature

of the support is iroggsednistragirintidasocd hiftintpdegreendfthie.soft palate; and when the height of the
adjustment washer is reduced, the degree of curvature of the support is reduced, so as to reduce the
lifting degree of the sqft)palatenitinthadiedicaliparpasesslasticiiatanal ohte suppestgdplaie is selected

from a group consisting of amorphous alloy (also referred to as metallic glass), .
o ziconum FOIRE N0, AN G QeS AR Oy g AR A B R oy, mectica
grade stainless steglaagdmeditahgratidotigsicnacn-nmetalliheaberiad gréawther, the amorphous alloy has

excellent elasticity and excellent fatigue resistance, and is selected from a group consisting of Ti-based

amorphous metal matefialsy £Edoasesh R PHGY BRI matghialse N hilasedanoHhosMs metal materials,

and Fe-based amorphqus metal materials. The connecting structure of the hard palate connecting end
is a through hole HHHSSEFBWICRSIE NPl BAETE CBR TRRME ErHRIAS fix B BYHE R LSRR using a
screw. The connestin®stieittuce of theonarthpalatechonaecting endigenerally adopts a through hole
structure, and through the through hole, the hard palate connecting end can be fixed to the hard palate by

using a screw.  In adqitipn, ihRNAERAREFANRELINA LG IPCHLeS A IxIg YT IRY Nveling the
supporting plates located at the hard palate connectln%end, to facilitate product mounting.
degree of curvature of the support can be changed by adjusting the wedge-shaped
adjustment mechanism. When the wedge-shaped adjustment mechanism is moved
toward a near end, the degree of curvature of the support is increased, so as to increase a
lifting degree of the soft palate; and when the wedge-shaped adjustment mechanism is

moved toward a distal end, the degree of curvature of the support is reduced, so as to

reduce the lifting degree of the soft palate.

(2) The adjustment mechanism is an adjustment washer. When the height of the
adjustment washer is increased, the degree of curvature of the support is increased, so as
to increase a lifting degree of the soft palate; and when the height of the adjustment
washer is reduced, the degree of curvature of the support is reduced, so as to reduce the

lifting degree of the soft palate.

The medical-purpose elastic material of the supporting plate is selected from a
group consisting of amorphous alloy (also referred to as metallic glass),
titanium-zirconium-niobium alloy, titanium-nickel shape memory alloy, titanium and
titanium alloy, medical grade stainless steel, and medical grade elastic non-metallic

materials.

Further, the amorphous alloy has excellent elasticity and excellent fatigue



The implantation method of the layered soft palate support according to the present invention is: making a
small incision at a junction of a soft palate and a hard palate, and inserting a support into a muscular layer
at a middle portion of the soft palate; and passing a medical bone nail through a through hole on a hard
palate connecting end to fix the hard palate connecting end to the hard palate. The support is inserted
into the soft palaté®iplanengid Eqakictediimrrgmuasamysigreldaratgd 2r@tehgps nesftd total length of the

soft palate.  Furthefethe layaradsaffonsale sURPariEaY bevmplanied imbyostagesnasfirst stage, the

hard palate connecting end of the layered soft palate support is implanted first, and the bone nail is
passed through th@ﬁﬁ%‘@@ﬁ%&‘i’é"m?ﬂérﬂ% Baa! Sonnecting end to fix the hard palate connecting end
to the hard palate; and one month to three months later, the hard palate connecting end is firmly fixed to
the hard palate, and atlthigtinsetizgsevondestadie kurbesiptisqoenfotimg dninakifhgoagnhalkincision at the

junction of the 50“&1{?6‘@{3\,@}{?&%% pﬁ%m@%mq gL,9nersng thtﬂQ%éldRB%EiB%E uscular layer at

the middle portion of the soft palate, and fixing the other end of the support to the hard palate connecting

end. The present MU@htiohNefafBS TS PferEd Lo pREtedaiSERSFHE &R TR AN G ORI thod for

treating sleep apngashypaprea sXHIQMER6sHONRIhbhen ayRIer: safipalate surReit dsaiftlahimplant
made of a materiag ?Hgaﬁﬁleﬁfggirlg implanted into a human body for a long term, and includes a hard
palate connecting Srid &htP A'SUBPORE FhBYStiBEot X layered structure formed by stacking two or more
layers of supporting plates and capable of being inserted into a soft palate, and is removably or
irremovably fixed to tHe i Palbteheshprdetngexeatinnaé drd et disvansetifg anetiredbafigured with a

connecting structue, canneeied wiktha hard Priate.and-the hatd palats cennactingignd is fixed to the hard

palate through the connecting structure. The support is implanted into a muscular layer of the soft palate,

and is inserted intB'tHB'Eft palate by a length equal to 1/5 to 4/5 of a total length of the soft palate.  The
use of the layered structure formed by stacking thin-walled plates not only improves the adaptability of the
support but also signifitanthplimptovesdtiedatithee fyactd reftesistaneeroft e sdpgdnt thdilesensuring the

supporting force. ;, 3ineG {e.[AvGEedsRl pRIdiG SHRRATL Eaneiechvek ARG aaf palate gallapsing
during sleep and relieve an upper airway obstruction condition, objectives of treating OSAHS and snoring
can be achieved. inserting a support into a muscular layer at a middle portion of the soft palate; and

passing a medical bone nail through a through hole on a hard palate connecting end to

fix the hard palate connecting end to the hard palate.

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

Further, the layered soft palate support may be implanted in two stages. In a first
stage, the hard palate connecting end of the layered soft palate support is implanted first,
and the bone nail is passed through the through hole on the hard palate connecting end
to fix the hard palate connecting end to the hard palate; and one month to three months
later, the hard palate connecting end is firmly fixed to the hard palate, and at this time, a
second stage surgery is performed: making a small incision at the junction of the soft
palate and the hard palate, inserting one end of the support into the muscular layer at the
middle portion of the soft palate, and fixing the other end of the support to the hard

palate connecting end.

The present invention relates to a layered soft palate support and an implantation



Clinical application has proved that, the method and implanted instrument of the present invention have
the advantages of small wound, few complications, reliable efficacy, and great comfort, thereby realizing
the objective of minimally invasive treatment.  In particular, for implantation of the layered soft palate
support of the present invention, during clinical implantation, the degree of curvature of the support is

adjusted as requir@dtbgddajusitiganiepositenhapanecienEosaped dtitistrhbhtarisehediism or by
adjusting the heigpfafcthe adiustmentwashera.ao shatkihe:lifting fsoree of thesefiRalatebeing supported

can be adjusted within a certain range, so as to achieve optimal treatment effect and comfort. BRIEF
DESCRIPTION ORPEPPR A/INCES teriph@ng i lydesihis e i catpar Vi dra 44y ey Soft palate
support in a descending ponfiguratioaictineup esenidnbysniiemiixed toradars,palafeippbite? is a
schematic structurql view Cpf al e&rﬁagelsoft1 rggll%tﬁisyop or tt|n n ascendin car f|%urat|on ofb}he present

invention fixed to & ﬁtg? rba‘fg?él; ¢ "85S 2 schematic stfic befzflnwésv&eo a ?a?)yerEHT ggﬁvﬁa dte support in

a symmetric confi@uadttorﬂloﬁlmg mmmmg@ndo d h@_mrpa}m@ COF{l@.ting'SIalésh@rﬁatjE@tru.cturgl view
of a layered soft pgigte SHRRAN S sandwiched desaanding 591@5&9Hﬁﬁt{fi’él‘h%f&f})%@tree@cﬁﬁ%&@i‘ﬁﬁnt'0” fixed to

a hard palate; FIG. 5 is a schematic structural view of a layered soft palate support in a sandwiched

symmetric configuiadibriisedrie Hedsenpmiiestiongines toradsing parstase. The support is

implanted into a muscular layer of the soft palate, and is inserted into the soft palate by

a length equal to 1/5 to 4/5 of a total length of the soft palate.

The use of the layered structure formed by stacking thin-walled plates not only
improves the adaptability of the support but also significantly improves the fatigue

fracture resistance of the support while ensuring the supporting force.

Since the layered soft palate support can effectively lift the soft palate collapsing
during sleep and relieve an upper airway obstruction condition, objectives of treating

OSAHS and snoring can be achieved.

Clinical application has proved that, the method and implanted instrument of the
present invention have the advantages of small wound, few complications, reliable
efficacy, and great comfort, thereby realizing the objective of minimally invasive

treatment.

In particular, for implantation of the layered soft palate support of the present
invention, during clinical implantation, the degree of curvature of the support is
adjusted as required by adjusting the position of the wedge-shaped adjustment
mechanism or by adjusting the height of the adjustment washer, so that the lifting
degree of the soft palate being supported can be adjusted within a certain range, so as to

achieve optimal treatment effect and comfort.



FIG. 6 is a schematic structural view of a layered soft palate support in a sandwiched ascending
configuration of the present invention fixed to a hard palate; FIG. 7 is a schematic structural view of a
layered soft palate support with one equal-length layer of the present invention; FIG. 8 is a schematic
structural view of a layered soft palate support with two equal-length layers of the present invention;

FIG. 9 is a three-dimensional scheBifd AESERAPHENNPE UHh AIAWIERSd soft palate support in a
sandwiched descending configuration of the present invention; FIG. 9-1 is a side view of FIG. 9; FIG. 10
is a three-dimensionalF8Gheinatictsiractiusabsienl ofesy lafyeradisdftqiapatersupgport inith a blunt edge being a
single wire-wound coiler%gling of the [E)resefn[ invention: FIG. lxle('ﬁoqatﬂggz Qgeensional schematic

. -di

. d fi t I| 3
structural view of aﬁsa(fyere Soft pala lé’%appg Wi a{]gﬁjnn ‘e ge being a coil spring segment of the
present invention;

FIG. 2 is a schematic structural view of a layered soft palate support in an

ascending configuration of the present invention fixed to a hard palate;

FIG. 3 is a schematic structural view of a layered soft palate support in a symmetric

configuration of the present invention to a hard palate;

FIG. 4 is a schematic structural view of a layered soft palate support in a

sandwiched descending configuration of the present invention fixed to a hard palate;

FIG. 5 is a schematic structural view of a layered soft palate support in a

sandwiched symmetric configuration of the present invention fixed to a hard palate;

FIG. 6 is a schematic structural view of a layered soft palate support in a

sandwiched ascending configuration of the present invention fixed to a hard palate;

FIG. 7 is a schematic structural view of a layered soft palate support with one

equal-length layer of the present invention;

FIG. 8 is a schematic structural view of a layered soft palate support with two

equal-length layers of the present invention;

FIG. 9 is a three-dimensional schematic structural view of a U-shaped layered soft

palate support in a sandwiched descending configuration of the present invention;
FIG. 9-1 is a side view of FIG. 9;

FIG. 10 is a three-dimensional schematic structural view of a layered soft palate
support with a blunt edge being a single wire-wound coil spring of the present

invention;

FIG. 11 is a three-dimensional schematic structural view of a layered soft palate

support with a blunt edge being a coil spring segment of the present invention;



FIG. 12 is a three-dimensional schematic structural view of a layered soft palate support with a blunt edge
being flanges of a concave-convex position-limiting engagement structure of the present invention; FIG.
12-1is a front view of FIG. 12; FIG. 12-2 is a side view of FIG. 12; FIG. 12-3 is a rear view of FIG. 12;
FIG. 12-4 is an A-A cross-sectional view of FIG. 12; FIG. 12-5 is an enlarged view of region C in FIG.

12-4; FIG. 12-6 is alB(B trosa besidmangiedloftisefiangesofd eencalvelssesopasittn-limiting
engagement Struciiysgdi {He a baufk edfd GeidS g SAhenstic situsivEal pianorfianiaygred soft palate

support including a position-limiting mechanism of the present invention; FIG. 13-1 is a schematic

structural view of S10SERBESHAHRAG thECHARIEr N1 3-2 is a schematic structural view of a

concave-convex engagement limiting mechanism; FIG. 14 is a three-dimensional schematic structural
view of a layered soft Pélaté-suppdreinheledingtaduShaped slot type limiting mechanism of the present
invention; FIG. 14-1 is a front view of FIG. 14; FIG. 14-2 is a side view of FIG. 14; FIG. 14-3 is a rear view
of FIG. 14, FIG. 14-4 g@.9chematicistvusiwiaigen of a warped end in FIG. 14,

FIG. 12-3 is a rear view of FIG. 12;
FIG. 12-4 is an A-A cross-sectional view of FIG. 12;
FIG. 12-5 is an enlarged view of region C in FIG. 12-4;

FIG. 12-6 is a B-B cross-sectional view of the flanges of a concave-convex

position-limiting engagement structure in FIG. 12-4;

FIG. 13 is a schematic structural view of a layered soft palate support including a

position-limiting mechanism of the present invention;
FIG. 13-1 is a schematic structural view of a rivet-type limiting mechanism;

FIG. 13-2 is a schematic structural view of a concave-convex engagement limiting

mechanism;

FIG. 14 is a three-dimensional schematic structural view of a layered soft palate

support including a U-shaped slot type limiting mechanism of the present invention;
FIG. 14-1 is a front view of FIG. 14;
FIG. 14-2 is a side view of FIG. 14;
FIG. 14-3 is a rear view of FIG. 14;
FIG. 14-4 is a schematic structural view of a warped end in FIG. 14;

FIG. 15 is a schematic structural view of a removable layered soft palate support

including an adjustment washer of the present invention;
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FIG. 15 is a schematic structural view of a removable layered soft palate support including an adjustment
washer of the present invention; FIG. 15-1 is a front view of FIG. 15; FIG. 16 is a schematic structural
view of a removable layered soft palate support including a wedge-shaped adjustment mechanism of the
present invention; FIG. 16-1 is a front view of FIG. 16; FIG. 17 is a schematic structural view of a soft
palate support of the pléséat invehtioh capaBielef baing implanted in stages after being assembled; FIG.
17-1is an exploded view of FIG. 17. FIG. 17-2 is a schematic structural view of mounting a hard palate
connecting end in a fildGstagB sucgenatd ftnkdl, dad of kiemivalléda set enfigiitastruigivral view of

mounting & SUppolrIEcInu%nSgeg N gset-glga%esdJ arlgj%r n(ljgnltzln%'c}]fa?ﬁism of the present invention;

FIG. 16-1 is a front view of FIG. 16;

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

invention capable of being implanted in stages after being assembled;
FIG. 17-1 is an exploded view of FIG. 17.

FIG. 17-2 is a schematic structural view of mounting a hard palate connecting end

in a first stage surgery of FIG. 17; and

FIG. 17-3 is a schematic structural view of mounting a support in a second stage

surgery of FIG. 17.

The meanings of the serial numbers in the above drawings are as follows: 1. hard
palate connecting end, 2. support, 3. layered soft palate support of the present invention,
5. bone nail, 6. hard palate, 7. soft palate, 8. screw; 11. connecting structure on the hard
palate connecting end and connected with the hard palate, 111. connecting through hole;
21. supporting plate, 211. warped end on the supporting plate; 22. through hole on the
supporting plate; 23. blunt edge of the supporting plate, 231. spring segment, 232.
flange of a concave-convex position-limiting engagement structure; 24. limiting
mechanism, 241. lock nut, 242. lock screw, 243. limiting plate, 244. limiting groove; 25.
adjustment mechanism, 251. wedge-shaped adjustment mechanism, 252. adjustment
washer; 26. fixing rivet; p. lifting angle of the support, y. sweepback angle of the
warped end at the distal end of the support; L1. length of the hard palate connecting end,
L2. length of the support (2), 51. thickness of the near end of the support, 52. thickness
of the distal end of the support; R1. bending radius of the near end of the support, R2.
bending radius of the distal end of the support; M. number of layers of supporting plates
stacked at the near end of the soft palate support, N. number of layers of supporting
plates stacked at the distal end of the soft palate support; P1. the first equal-length layer

numbered from front to back of the layered structure of the support; P2. the second

11



The meanings of the serial numbers in the above drawings are as follows: 1. hard palate connecting end,
2. support, 3. layered soft palate support of the present invention, 5. bone nail, 6. hard palate, 7. soft
palate, 8. screw; 11. connecting structure on the hard palate connecting end and connected with the hard
palate, 111. connecting through hole; 21. supporting plate, 211. warped end on the supporting plate; 22.
through hole on tHgsUppetigyslarendgeplinteerye Otk stipsdrint pratect23 P shinprEGment, 232.

flange of a concave;GaRvIexIRYSHARIMITNG: SNERGRNEBESHUAH 6 ddo fiMiting:-reahanisen241. lock nut,
242. lock screw, 243. limiting plate, 244. limiting groove; 25. adjustment mechanism, 251. wedge-shaped
adjustment mechdRisiPPss PAdi s tvE R S HE S D8 xRy PRI AR AhBrs*attHY support, 7.
sweepback angle laf ¢hel warped enthatitpeoeistal @adinh tpsuppontidykrlengttef thenhawhpalate
connecting end, Lgéclfrcl)gmquthre lsjt%& lﬁe((z) tf}g.sthic(lﬁrtless of the near end of the support, 82. thickness of
the distal end of the Support; 1. Den INg radius ofthe near end of the support, R2. bending radius of the

distal end of the support; M. number of layers of supporting plates stacked at the near end of the soft
palate support, N. number of lay2¥d 1 5ihBEHGARIHON LK dd 1t I BISEI®Nd of the soft palate

support; PI. the first equal-length layer numbered from front to back of the layered structure of the
support; P2. the secofitle equaiblendtretayeOtimhirerecfdory tromt pockacknotihendigeredhstructure of the

support; P3. the tgg?ﬁ%@k{f?ﬁépﬁﬁﬁ%{e% ?&%@%ﬁt}?ﬁ@%ﬁ&‘%&% Q%%%&h%? aé%}‘%E%dsg%g F&EHE-E of the

support; P4. the f equal-length layer num rom front to back of the layered structure of the

support; P5. the fiftheagualliénegisdgeted spiberiets frohefebneehipaek beladeeretitsgtieture of the

support. DETAILERSRESCRIRHEN OF FIIEINYENTION  The principle of treating OSAHS according
to the present invention lies in that: supported by a hard palate 6, a support 2 inserted into a muscular

layer of a soft palate is.used to lift the collapsed, soft palate, 7, thereby achjeving the objective of treating
Cas. see Fic. 15 1 B T S S R S B S B0 of the s
palate needs to swinggdtmg with tiresstftgettadercherivg Bovaligwirdgtarbrighereepiiremensdd imposed on the

fatigue resistance,qf e SUPROI2.HeW L imRreYe the fatigue resistance.of the sqft Palale support 2

becomes a key to the improvement of the service life of the soft palate support 2. In view of how to
improve the fatigu¥®fessiEmearoftR @xompatdiey 0 fottPioa¥deRmE Al Hltiehl BF RhpYoiflg the fatigue life
of the soft palate gipRostppslisclosed in the present invention, that is, a layered structure of supporting
plates that is formed by stacking thin-walled plates is used as the support 2, which not only improves the

adaptabilty of the supgart butalso sgnIfiERnTN.IMRIRY S 5 (RUGYR. Tar MR Lesisiance of the support
while ensuring the supporting force.

technical solution of improving the fatigue life of the soft palate support is disclosed in

the present invention, that is, a layered structure of supporting plates that is formed by

stacking thin-walled plates is used as the support 2, which not only improves the

adaptability of the support but also significantly improves the fatigue fracture resistance

of the support while ensuring the supporting force.

When a single-layer titanium-nickel shape memory alloy sheet having a thickness
of 0.6 mm after heat treatment is used as the soft palate support, the fatigue life is about
3x10° cycles, and calculated based on one swallow per minute, the fatigue life is about

5 years.

When the thickness decreases to 0.1 mm, and a 0.1 mm single-layer titanium-nickel
shape memory alloy sheet after the same heat treatment process is used as the soft

palate support, the fatigue life is about 5x10” cycles, and calculated based on one

12



When a single-layer titanium-nickel shape memory alloy sheet having a thickness of 0 6 mm after heat
treatment is used as the soft palate support, the fatigue life is about 3 x106 cycles, and calculated based
on one swallow per minute, the fatigue life is about 5 years.  When the thickness decreases to 0.1 mm,
and a 0 1 mm single-layer titanium-nickel shape memory alloy sheet after the same heat treatment
process is used agAkosoRepalatE s B tRd Ratigleuifddigabout 5x107 cycles, and calculated based on
one swallow per minute, the fatigue life is about 95 years.  When a Ti-based amorphous metal material,
also referred to as Ti-bdsad Mebatd ghasphbayvingad thickiab sssofdelralin iss Usedsdhentatigue life is greater

than 1 s108 cycles, and, e Alique Mie. is-R00u 190 yGars: A cAMOE seen (hal, Ing ayered soft palate
support formed bygsataé Ing thin-wa edgp ates surely can meet=linical requirements. mbodiment 1: a
layered soft palatestipdetigraldescamintp@onfiguration of the present invention  Referring to FIG. 1,
this embodiment shows a layered soft palate support in a descending configuration of the present

invention.  For easelpéAasciiptiomtitihs detinaddhasuppabing folates Blselasedtemtesthiase front
supporting plates supporting plates.21 close.to a posterior pharyngeal wall are rear supporting plates
21, and supportinﬁz’%ii%stég%?i 6 g[f&‘eet 1 lm(iae?r{a%ﬁlﬁernele%spporting plates 21 of an equal-length layer.

e same
Embodiment 1: a layered soft palate support in a descending configuration of the

present invention

Referring to FIG. 1, this embodiment shows a layered soft palate support in a

descending configuration of the present invention.

For ease of description, it is defined that supporting plates 21 close to teeth are
front supporting plates 21, supporting plates 21 close to a posterior pharyngeal wall are
rear supporting plates 21, and supporting plates 21 of the same length are supporting
plates 21 of an equal-length layer.

In this embodiment, the support 2 includes a total of five equal-length layers of
supporting plates 21, namely, P1, P2, P3, P4 and P5 layers, where the P1 layer and the
P2 layer are each formed by two layers of supporting plates 21. Each of the
thin-walled supporting plates 21 of the P1 layer and the P2 layer has a thickness of 0.1
mm, and each of the thin-walled supporting plates 21 of the P3 layer, the P4 layer and
the P5 layer has a thickness of 0.2 mm. In this way, the support 2 has an overall
thickness 61 of 1 mm at a near end, that is, close to the hard palate connecting end 1;
and the support 2 has a thickness 62 of 0.2 mm at a distal end. The support 2 has a
length L2 of 30 mm.

A frontmost supporting plate 21 is the longest, a rearmost supporting plate 21 is the
shortest, the lengths of the supporting plates 21 gradually decrease from front to back,
and the layers of the supporting plates 21 have lengths satisfying P1>P2>P3>P4>P5,
and are arranged in a descending order of length and sequentially stacked to form the

layered soft palate support 2.
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In this embodiment, the support 2 includes a total of five equal-length layers of supporting plates 21,
namely, Pl, P2, P3, P4 and P5 layers, where the P1 layer and the P2 layer are each formed by two layers
of supporting plates 21. Each of the thin-walled supporting plates 21 of the P1 layer and the P2 layer has
a thickness of 0.1 mm, and each of the thin-walled supporting plates 21 of the P3 layer, the P4 layer and

the P5 layer has a thidKiseise B 02 prarmatiislims)s itieos dispere hetanm la\reraipaickeldss 81 of 1 mm at a

near end, that is, (?%&E%%t%da?@m ganneatingcandcdn@ngdher serpeit 2hasasthigkness 82 of 0.2
mm at a distal end. The support 2 has a length L2 of 30 mm A frontmost sup%?rtin §Iate 21 is the
longest, a rearmo@PLlippoHiny plataeslis theharbralde tARRSHGHRY A hes adpd ﬁ‘l]gogl {8391 gradually
decrease from frontriodpacke anghshe IRyerseaitihe supponiingadatesi21 ltve eprths sSatsfying
P1>P2>P3>P4>P5, and are arranged i escending order of length and sequentially stacked to form
the layered soft pAtE it 3o SH41E LT S CATE AL B TS 0GP tha My Coft palate
support 3 of the ptbsemﬂméntbo}ﬂ?/ary%%ithhstirﬁféngn‘@@pe&ii@ﬁthndlim@s(b@baﬁ@npgoSéetFaiGs,14-1 and
FIC. 14-4. GenerallyJag hard aalaie. CONGRANG.aNel & asmIenalD kel LAdinun.apd the support 2

has a length L2 of 15 nun to 60 nun; a lifting angle p of the support 2, that is, an angle between a plane of

the hard palate arificlitiastisfistahendrorthe iipPort2yi§ 3D terdordpHakdrny rediesR1 of e near end of

the support 2, thabig £Jase fhihe hakgnalaiegonnestingrad 13 L& el 8y @ bending radius
R2 of the distal end of the support 2, that ig), away from the hard palate connecting[%and 1,is 20 nun to 120

nun: a sweepbackKHHgi 7 BPLHvAPSE enG2Y 1 AARB SIS APBP ISR ot B TR 4T SA%angle 7
between a plane afftihe sippoartiagdplaten bahtheadistadenzl of ithe suppoknd ardalplane of the warped

end 211,is0to 75,.a@ referably.20 to 50'; near.end of the ort.2 has a thickness Si of 0.5 nun to
8 man, and the Ll SHTFL S HCkR s SO L HeREe O B T e & Bty DA i a
thin-walled plate madibashdhmbdisadpolifdsarelasiié material and having a curvature matching the shape

of the soft palate, and the thin-walled plate has a thickness of 0.01 nun to 1.5 nun, and preferably 0.01

nun to 0.8 nun  TheTRedigabRlipese elasticimatesialofthemscrpariing platedbissalsated from a group
consisting of amorphous alloy also referred to as metallic glass, titanium-zirconium-niobium alloy,
phous alloy g zireonym

titanium-nickel shAB& THEATS I GRRMTNT SRE BEan IR 0RSy RS diAPg¥iad Halkiess steel, medical

grade elastic non-tmetaliidcthpitecials, aahdlotbmrofifedlcahmatefialsr, and hesfrralstydbdmonly 0$ed material is
titanium-nickel sh memory alloy or amorphous alloy also referred to as metallic glass. The two
materials both have excellent elasticity and excellent fatigue resistance, and metallic glass has superior
fatigue resistance. The used amorphous alloy is mainly selected frolm aégr_oup consisting of Ti-based
amorphous metal matE IR F2LBLERY 5 ABTHRAILHE (Al B epEing RIS S dairlE S M etal materials,
Fe-based amorphgtesmetaismnaierialsoapitiballikealih e Ebasecs ammafpbalissmetal material is a more
preferable mate“egtg%lil}rrr]l?zfcfggtn uaflllqrtl?ogllilpn? Qﬁto%; t?tgr(ljium—nickel shape memory alloy, titanium and

titanium alloy, medical grade stainless steel, medical grade elastic non-metallic

materials, and other medical materials.

The most commonly used material is titanium-nickel shape memory alloy or
amorphous alloy also referred to as metallic glass. The two materials both have
excellent elasticity and excellent fatigue resistance, and metallic glass has superior

fatigue resistance.

The used amorphous alloy is mainly selected from a group consisting of Ti-based
amorphous metal materials, Zr-based amorphous metal materials, Nb-based amorphous
metal materials, Fe-based amorphous metal materials and the like. The Ti-based

amorphous metal material is a more preferable material for the soft palate support 2, and
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its fatigue life is greater than Is108 cycles. In addition, the supporting plate 21 is configured with through
holes 22. The through holes 22 can facilitate growth and coverage of tissues, to effectively fix the
supporting plate 21 into the muscular layer of the soft palate. See FIG. 14-1. Generally, the hard palate
connecting end 1 may be configured with a fixing rivet 26 for riveting the supporting plates 21, so as to
facilitate clinical m&uftiaeeaiel figisglesder S0 astFIG. 9-1. In clinical use, a small incision is made at a
junction of the soft palate 7 and the hard palate 6, and the support 2 is inserted into a muscular layer at a
middle portion of the Sefidisdate (hr anchartingditad bo e oidilgbris padsedotiiyiotglasae throtigh hole 111 on the

hard palate connegtin d 1 tp fix the hard palate connecting epd 1 to he}t}ard late 6. During clinical
mplantation, the S IHEE P e AL R Lol SRS B et S T 3R g moss
preferably, 2/3 to Siapofiagotald@ndgkodhemeusoftapddateof the soft palate.  See FIG. 14-1.

Generally, the hard palate connecting end 1 may be configured with a fixing rivet
26 for riveting the supporting plates 21, so as to facilitate clinical mounting and fixing.

See FIG. 9 and FIG. 9-1.

In clinical use, a small incision is made at a junction of the soft palate 7 and the
hard palate 6, and the support 2 is inserted into a muscular layer at a middle portion of
the soft palate 7; and a medical bone nail 5 is passed through a through hole 111 on the
hard palate connecting end 1 to fix the hard palate connecting end 1 to the hard palate 6.

During clinical implantation, the support 2 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.

Since the layered structure of supporting plates that is formed by stacking
thin-walled plates is used as the support 2, not only the adaptability of the support is
improved but also the fatigue fracture resistance of the support is significantly improved
while ensuring the supporting force, and the fatigue life is greater than 1x10® cycles.
Provided that the same material and process are adopted, the smaller the thickness of

the supporting plates 21 forming the support 2 is, the longer the fatigue life is.

Embodiment 2: a layered soft palate support in an ascending configuration of the

present invention

Referring to FIG. 2, this embodiment is different from the above embodiment in
that the stacking manner of the supporting plates 21 forming the support 2 is changed,
and the lengths of the supporting plates 21 gradually increases from front to back, that is,
P1<P2<P3<P4<P5, form a configuration in an ascending order of length. ~Another

difference lies in that the supporting plates 21 have the same thickness.
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Since the layered structure of supporting plates that is formed by stacking thin-walled plates is used as
the support 2, not only the adaptability of the support is improved but also the fatigue fracture resistance
of the support is significantly improved while ensuring the supporting force, and the fatigue life is greater
than 1 s108 cycles. Provided that the same material and process are adopted, the smaller the thickness
of the supporting platés Zilifégrmning T sV e RS | tReaRg BrethpatiguadiiéistaciEmbodiment 2: a
layered soft palate s4RROkLHR&H ascending configuration of the present invention Referring to FIG. 2,
this embodiment is different from the above embodiment in that the stacking manner of the supporting

plates 21 forming the rt 2 is changed, and the lengths of the supporti lates 21 gradually
increases from front tf%%%%ﬁ A ?s,aﬁelggfgﬁ§%E’ﬁ<s\5?,%g}rrha§yc%ﬁﬁ%%€5 %H w?ag}ﬁnasc%ln 1|§'1g order of
length. Another diffetedoediestia idvatitled bapddatingiplates R 1hedeesthefshen thickndsdengthin addition,

the supporting plages,2}farming the.sHPRALTA-MAY ME PIAGKEd N YaNAUS ARG, ki, 3 shows a

layered soft palate support in a symmetric configuration. Inthis embodiment, the length of the P1 layer is
equal to the lengtiEFTE PSR AN et b rbert B B EY R BJ0EPE6-the length of the P4 layer, the P3
layer is the longest, and a symmetric configuration centered about the P3 layer is formed. FIG. 4 shows
a layered soft palate suppdrthova sandveitbel edscemeing configuratibed dastislembodiment, the length of
the P1 layer is ecighin e 8o e Braifuer. (S JiRmadiale Hvgalayeis haye Rpgips satsiing
P2>P3>P4, and a des endmg configuration is formed. ~FIG. 5 shows a layered soft palate support in a
sandwiched symnietké &visfigheatisnmpdigsiapsiadirnbae taecidpshsdrited PAPRREY: @hégual to the length

of the P5 layer, thgugrmedigie dhrasipetsaiie length of the P2 layer is equal to the length of the P4
layer, and a symmetric configuration centered about the P3 layer is formed.

FIG. 5 shows a layered soft palate support in a sandwiched symmetric
configuration. In this embodiment, the length of the P1 layer is equal to the length of
the P5 layer, the intermediate three layers, the length of the P2 layer is equal to the
length of the P4 layer, and a symmetric configuration centered about the P3 layer is

formed.

FIG. 6 shows a layered soft palate support in a sandwiched ascending configuration.
In this embodiment, the length of the P1 layer is equal to the length of the P5 layer, the
intermediate three layers have lengths satisfying P2<P3<P4, and an ascending

configuration is formed.

Among the numerous configurations, the soft palate supports of the descending

configuration and the sandwiched symmetric configuration are preferred.

In addition, in these embodiments, five equal-length layers are adopted, which is
for ease of description. For actual product manufacturing, the layered structure
forming the support 2 may also be one equal-length layer, two equal-length layers, three
equal-length layers, four equal-length layers, or the like. Each of the equal-length

layers may be formed by stacking one or more thin-walled supporting plates 21.

FIG. 7 shows a layered soft palate support with one equal-length layer of the

present invention. In this embodiment, five thin-walled supporting plates 21 of the
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FIG. 6 shows a layered soft palate support in a sandwiched ascending configuration. In this embodiment,
the length of the P1 layer is equal to the length of the P5 layer, the intermediate three layers have lengths
satisfying P2<P3<P4, and an ascending configuration is formed. Among the numerous configurations,

the soft palate supports of the descending configuration and the sandwiched symmetric configuration are
preferred. In addiiemlcitethasesBrise dinfrentsheivereeudl-reigtsisly efsherdiadvpied syhieH1S for ease of

description. For agiyakprogiict mamdaciusing,: helaygred structure forming the support 2 may also be
one equal-length layer, two equal-length layers, three equal-length layers, four equal-length layers, or the

like. Each of the equalsjength layers may.be formed by stacking one or mor %in-wa d supporting plates
21. FIG. 7 shows a Ia;%%e’g g&) i%gl%lyeers%lpsﬁg %Ell Scl)lﬁl Oé%wuiﬁalll[g er?gfiﬂufaa{yglrl%ﬁfl eﬁsrg}sjglﬁt invention. In this
embodiment, five thisentalieehtoppohtifigspiatesi2icwf theP sdamer e dgthealrbysiaeckddrtovidied the support 2,

where each of the, g allef oRQTAG RIRIERAADER PIRICKPRSSALANRULD: 2 MAGF1C. 8 shows a

layered soft palate support with two equal-length layers of the 1present invention. In this embodiment, the
rlﬁ‘i@

P1 layer is formed¥PHivae Bt vaIRIdsUpsriiRg hiatds P driper safiaadddimcine pedsskicis formed by

four thin-walled suppeitisgpiies tefdbecsamadengtiapadsthip ldnayriand the ARikayedare stacked to
form the support 2, wﬁere each of the thin-walled supporting plates 21 has a thickness of about 0.08 mm

2
Embodiment 3: a Ef-g %{B&P ay8ted soft palate support in a sandwiched descending configuration of the

present invention
Embodiment 3: a U-shaped layered soft palate support in a sandwiched descending

configuration of the present invention

Referring to FIG. 9 and FIG. 9-1, in this embodiment, the frontmost supporting
plate 21 of the P1 layer and the rearmost supporting plate 21 of the P5 layer are formed
by bending a single thin-walled metal plate into a U-shape, the supporting plates 21 of
the intermediate P2, P3 and P4 layers are sequentially arranged in a descending order of
length. The advantage of such a design lies in that swinging of the supporting plate 21
is limited between the frontmost P1 layer and the rearmost P5 layer, so that the
supporting force of the support 2 can be increased without compromising the

adaptability.

Embodiment 4: a layered soft palate support with a blunt edge being a coil spring of

the present invention

Referring to FIG. 10, in this embodiment, the support 2 includes a blunt edge 23.
The blunt edge 23 is a single wire-wound coil spring. The coil spring passes through
the through holes 22 at an edge of the supporting plate 21, to connect the supporting
plates 21 of the layers, which on one hand prevents excessive separation of the
supporting plates 21 of the layers during swinging of the support 2, and on the other
hand provides a function of blunting the edge of the support 2, thereby facilitating

fixation and growth of tissues.

The blunt edge 23 being the coil spring is movably wound in the through holes 22
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Referring to FIG. 9 and FIG. 9-1, in this embodiment, the frontmost supporting plate 21 of the P1 layer
and the rearmost supporting plate 21 of the 115 layer are formed by bending a single thin-walled metal
plate into a U-shape, the supporting plates 21 of the intermediate P2, P3 and P4 layers are sequentially

arranged in a descending order of length. The advantage of such a design lies in that swinging of the
supporting plate 24! 18dipAEeaTBRvEmeTHE PErAbSOPI I P ASHVETE FebimnostiNED lalger Istf that the

supporting force of,the,3uPRO: 2 GARDE INKRBSATWIhAULEeRRIONISG the AdapialNilita, Embodiment

4: a layered soft palate support with a blunt edge being a coil spring of the present invention Referring
to FIG. 10, in this gﬁﬁ%liment, the support 2 includes a blunt edge 23. The blunt edge 23 is a single
wire-wound coil spring. The coil spring passes through the through holes 22 at an edge of the supporting
plate 21, to connect thdisapperting pratés R auofl thel iy, avinichison 0ite hiasit peevesstscasckessive

separation of the syppATIAg-RIates &L %ﬁﬂﬁléa%%ﬁeq{érﬂ?%&’éﬂ%%g £ NESYRBARLE: @Rd on the other

hand provides a function of blunting the edge of the support 2, thereby facilitating fixation and growth of
tissues. The blunt 8= BESg Tthe bR EpRfig i iMeeaNHGRd in the through holes 22 at the edge of
the supporting plate 21, so that a gap between the supporting plates 21 of the layers is maintained in a
reasonable range, whefethbegapniscdeneialipsmatenthamniz6tnuture, Tieeboil sjydiy nfaebe wound in

different manners.cj):illcg‘,?e h §%W§r9\§§?&%ﬁg (;t/ﬁlieg i&gcmgg%i% ﬁhy%r&%{g&@i%%:%ﬁlgf metal wires

r
are used to connect th pporting es 21 of ayers erent positions. the blunt edge

23 adopts the coilsppindnstaieearecarisagiutitiatgeseglorise silisphigrenncngre massbecdiete of a
medical grade mefal wirg,aRISCaA QMR AraHp-Fansistingichmedicahgrads staiyassstagl wires, medical

titanium metal wires, medical grade titanium-nickel shape memaory alloy, medical grade amorphous alloy
wires and wires of Stfe? R RIEHERAIS Y- NE) B RTaes of VARt HErREraiytir Hdtical polymer
material threads opdiimsr m&snbbdimapbbrianlayered soft palate support with a blunt edge being flanges
of a concave-convex position-limiting engagement structure

Embodiment 5: a layered soft palate support with a blunt edge being flanges of a

concave-convex position-limiting engagement structure

Referring to FIG. 12 to FIG. 12-6, in this embodiment, the blunt edge 23 on the
support 2 is tiny flanges 232 of a concave-convex position-limiting engagement
structure. The tiny flanges 232 of a concave-convex position-limiting engagement
structure are discontinuously distributed, and fixed to the edge of the support 2 to

connect the supporting plates 21 of the layers.

Embodiment 6: a layered soft palate support including a position-limiting

mechanism of the present invention

Referring to FIG. 13 to FIG. 13-2, in this embodiment, the support 2 includes a
position-limiting mechanism 24. The provision of the position-limiting mechanism 24
is to prevent excessive separation of the supporting plates 21 of the layers during
swinging of the support 2, that is, to control the gap between the supporting plates 21 of
the layers. The simplest and most effective method is adopting a rivet-type limiting
structure, that is, fixing the supporting plates 21 of the layers by using a rivet. See FIG.
13-1. The objective of controlling the gap between the supporting plates 21 of the
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Referring to FIG. 12 to FIG. 12-6, in this embodiment, the blunt edge 23 on the support 2 is tiny flanges
232 of a concave-convex position-limiting engagement structure. The tiny flanges 232 of a
concave-convex position-limiting engagement structure are discontinuously distributed, and fixed to the
edge of the support 2 to connect the supporting plates 21 of the layers. Embodiment 6: a layered soft
palate support inclédifigrapaisitiphaieiag hieeahnipcarefepiesedst inve AbHe cRagemRMg to FIG. 13 to

FIG. 13-2, in this gmpadiment,fhesuRPRtiadnsiuges a-pesiiiRa-liniting fagbanisim 2 T fig.provision of
the position-limiting mechanism 24 is to prevent excessive separation of the supporting plates 21 of the
layers during swirfyf7§8F TS SIRFSRRE it IUniEnedReBrHE bAD BRthEER tAR'Y HiscHing plates 21 of the
layers. The simplastaeash thestgitectiyelmeibodishadopting dddvwastyye2imiting structure, that is, fixing the
supporting plates 21 of the layers by using a rivet. See FIG. 13-1. The objective of controlling the gap

between the supportingplaies.ai7of e V&IE MaveAFHHeAGIENET AL 4 GADFRYG:ERIIVEX

position-limiting engagement structure. A protruding lock screw 242 is embedded in a recessed lock nut
241 to form a conéAVEEBRTER BHGSYRYEREMMIting mechanism 24, which can control the gap between
the supporting plates 21 of the layers. See FIG. 13-2. Embodiment 7: a layered soft palate support
including a U-shaped Bidtitypetlimitingstoudurédet thetipresemidmventibn suppefelringadigl@d14 to FIG.

14-4, in this embo(i [ i iqured wit it] imijti i 4. The limiting
mechanism 24 is %m% Okgq)? %‘f&%ﬁﬁ%gﬁ%@%ﬁé@? fnd@ﬁ%ﬁ%ﬁ%@i%%ﬂ%ﬁ%ﬁ%‘%%g\te 243 is part of
an edge of one of thetsgpperting4diatds 2migpg n&seldtto e raetaryjeRios brdisapedddt opening

serving as the limigingg @%@s@ﬂﬁbnn@ﬂg@giﬁ?ﬁ@fs_ AdameNRRIe J@M@ﬁgﬂﬂlzﬁQﬁ gaslﬁ&ge'atmqrt including an
adjustment washer of the present invention Referring to FIG. 15 to FIG. 15-1, this embodiment shows a

removable layere QRSB AR &G PuHIMEIIEIRG AT Atfustment washer of the present invention. The hard
palate connecting end 1 is removably assembled to the support 2. By removing the bone nail 5, the
support 2 can be detacméddiroenttbier mare palate soehedting an s ppah Py dighteridgtheione nail 5, the
support 2 can be %gepomﬁetbqgge%@&ﬁggnecting end 1, and then fixed to the hard palate 6 together
with the hard palate connecting end 1.

Referring to FIG. 15 to FIG. 15-1, this embodiment shows a removable layered soft
palate support including an adjustment washer of the present invention. The hard
palate connecting end 1 is removably assembled to the support 2. By removing the
bone nail 5, the support 2 can be detached from the hard palate connecting end 1; and
by tightening the bone nail 5, the support 2 can be fixed to the hard palate connecting
end 1, and then fixed to the hard palate 6 together with the hard palate connecting end 1.

In this embodiment, an adjustment washer 252 is further configured. By
appropriately loosening the bone nail 5 at the distal end, the height of the adjustment
washer 252 is increased, the lifting angle 3 of the support 2 is increased, and the lifting
degree of the soft palate 7 is increased; by appropriately tightening the bone nail 5 at the
distal end, the height of the adjustment washer 252 is reduced, the lifting angle B of the
support 2 is reduced, and the lifting degree of the soft palate 7 is reduced. In this way,
the lifting degree of the soft palate 7 by the support 2 can be adjusted within a certain

range, thereby facilitating clinical mounting.

Embodiment 9: a removable layered soft palate support including a wedge-shaped
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In this embodiment, an adjustment washer 252 is further configured. By appropriately loosening the bone
nail 5 at the distal end, the height of the adjustment washer 252 is increased, the lifting angle 13 of the
support 2 is increased, and the lifting degree of the soft palate 7 is increased; by appropriately tightening
the bone nail 5 at the distal end, the height of the adjustment washer 252 is reduced, the lifting angle 13
of the support 2 is?fBgiliced apth s Tifthgrigreat 5TBienft palate 7 is reduced. In this way, the lifting
degree of the soft palate 7 by the support 2 can be adjusted within a certain range, thereby facilitating
clinical mounting. EmBeditriegt OF BGramavElile layiered satiqdataie supportrénciushingl & wetgetshaped
adjustment mechanilg[nstl)lf Fégfae({.ﬂg&to FIG h%a to Fg%em-lé tthis embodiment

alate tf(])% %&ﬁ?{] t ig\\/z&?e%tig—rgzha ent,mechanism esen .
shows a removablé ayerga soft pa ate supp%rt including a wedge-shape uStment mechanism of the

present invention.iMvativard Jakaberdoahectiogneniohd dedrémovabipizsesabladdtty the swppdd-2. By
removing the bongpail»,il1e GURBALRiFI R dstaEhed fiamdhehard nAlale Gayaeeting end 1; and by

tightening the bone nail 5, the support 2 can be fixed to the hard palate connecting end 1, and then fixed

to the hard palate ®8gEtheFWith e hatghsenie BeRARTHNG Mt 2UPPHitthidkRiHbEhiedica
wedge-shaped adjusirpanteraashanisiondal iaduitharcaniiow askdByapw aiatalyiaosening the bone nail
5 at the distal end, the wedge-shap (j adjustment mechanism 251 is pushed toward the near end, the
liting angle 13 of &' SUBBYE D 8 HRtreased, and the lifting degree of the soft palate 7 is increased; by
appropriately tightening the bone nail 5 at the distal end, the wedge-shaped adjustment mechanism 251
is pushed toward the Histas emdodiachftiagadgsieEBedfatisssupporedhpregidebd Arddhe lifting degree of

the soft palate 7 ig.saaueed. Insthis wepridRe lifine: & ehdheisof PRlaks: A Byithg.support 2 can be

adjusted within a certain range, thereby faclilitating clinical mounting. _In addition, the adjustment
mechanism 25 mayFBe BaRsAAH! S LTSRS g 1S PHElkely et iber By by e Eiainple herein.
Embodiment 10: auigrapvalole saypsad soft@palaie, suppartimaludiagaovadgesshaped adjustment
mechanism of the. resen(}_ llg\ventlon . Iﬁefgr%%%htl% ]élle .17 toﬂGt. tﬁz}f)’gtth's gTrrLk%odlment shows a soft

palate support of g%arseesén RPeAISh chpanta belné) ?&%ﬁéntgd ins aetjleesn. he hard palate connecting

end 1 may be fixed¢dethehhzadiagalstrecd ttmobghsam@onespails d andatlkdelsupgertlishehfovably assembled
to the hard palate 291%’1?&8?@9: ?ﬁ}%&%ﬁ@‘ﬂ%@eé%@&"ﬂ% lifting degree of the soft palate 7 is reduced.

In this way, the lifting degree of the soft palate 7 by the support 2 can be adjusted

within a certain range, thereby facilitating clinical mounting.

In addition, the adjustment mechanism 25 may be designed in various ways, and is

merely described by way of example herein.

Embodiment 10: a removable layered soft palate support including a wedge-shaped

adjustment mechanism of the present invention

Referring to FIG. 17 to FIG. 17-3, this embodiment shows a soft palate support of
the present invention capable of being implanted in stages. The hard palate connecting
end 1 may be fixed to the hard palate 6 through a bone nail 5, and the support 2 is

removably assembled to the hard palate connecting end 1 through a screw 8.
In a clinical surgery, the support may be implanted in two stages.
First stage surgery: Under local anesthesia or general anesthesia, first a small

incision is made at a proper portion of the hard palate 6, and then the hard palate
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In a clinical surgery, the support may be implanted in two stages. First stage surgery: Under local
anesthesia or general anesthesia, first a small incision is made at a proper portion of the hard palate 6,
and then the hard palate connecting end 1 of the layered soft palate support is implanted, the bone nail 5
is passed through the through hole 111 on the hard palate connecting end 1 to fix the hard palate
connecting end 1 t61PRE R ENgal AXelB: 'arereh ot orlivn sersattiretngesert e dpog naikpiond stage

surgery: One monghstedhiee FRORRS-LALET RfieT the fitst Rid@s.sHEa8MM & ished dhehacdpalate

connecting end 1 has been firmly fixed to the hard palate 6. At this time, a second stage surgery is
performed. Under1B/25 SHnusatasgiandr! de i Arhadetresiand Briani i dion i adees junction of the

soft palate 7 and thiehard palate 6, and then one end of the support 2 is inserted into the muscular layer
at the middle portion of the soft palate 7, where the support 2 is inserted into the soft palate by a length

equal to 1/5 to 4/5 of e iptallepdth.ef e RafinalatenARddhian fﬁ’c@r_%@rtﬁé"ﬁ’r&fs@gee%g%% t2is fixed to

the hard palate connecting end 1 by using the screw 8, and the incision is sutured. L17-3. It
t

should be noted thatiniieedrtieRieraizeiseus die aedémeacs tanbrdessatmbehashpiay e replaced by

other structure withthgs sanee.atiestd andtba @mhodinents descrilbeddm thepresaniripveniion are not
intended to limit th%eﬁpresent inve tjon..Thoq%h the preferred erTn odir{genp 01; the [.‘)relfﬁnt invention have
been introduced aHy YESEHBSEN AL LPRE %(}fﬁﬁgfepggﬁgfg& 185 SRR 4R SABLIECKKSM that these

embodiments are pakrely, eiesdréhend doyndaltvf exporpleisandper sanshskilleduhnithgaritmay make various

changes, improvemenis, and replacements without depariing from the rasent jnvention, Therefore, the
protection scope of the present invention should be defined in accordance with the spirit and’ scope of the
appended claims afi¢hgliprasdri ihvantionhof GreAesidength of thgerBaralaft: pathtecsubpothcheidg a flat

mplant madi of o gl aeale ol o MBIRAIRE B e BoA OB S pomrising:
a hard palate connecting end (1), configured with a connecting structure (11) connected with a hard
palate; and the incision is sutured. See FIG. 17-3.
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 the present invention are not intended to limit the present invention.

Though the preferred embodiments of the present invention have been introduced and

described in the specification, persons skilled in the art should know that these

embodiments are merely described by way of example, and persons skilled in the art

may make various changes, improvements, and replacements without departing from

the present invention. Therefore, the protection scope of the present invention should

be defined in accordance with the spirit and scope of the appended claims of the present

invention.
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a support (2), being a layered structure formed by stacking two or more supporting plates (21) and
capable of being inserted into a soft palate, and removably or irremovably fixed to the hard palate
connecting end (1). 2. The layered soft palate support according to claim 1, wherein each supporting
plate (21) is a thin-walled plate made of a medical-purpose elastic material and having a curvature
matching the shape of the soft palate, and the thin-wglledjdate has a thickness of 0.01 mm to 1.5 mm,
and preferably 0.01 mm to 0.8 mm 3. The layered soft palate support according to claim 1, wherein the

supporting plates (21) have, a.unitorm,gr pon-unjform walhihikness: and when the supparine plates (21)
have a non-uniform wall thickness, the argelp?he’lengﬁm of a specific supporting p]IateF CB is, the larger
the amplitude of shying isipdandethiatornalieratheodialbthidkreissnis comarising layered soft palate support
according to claim 1, wherein the number M of layers of the stacked thin-walled supporting plates (21) at
a near end of the layetgihsbdft palatestippedndnal, isoiese:-towthie havshpalateseenneating end (1), is
greater than the numbert oftLa%/ rs of tlhte _stac?ked thin-walled supporting plates (21) at a distal end of the
layered soft palaté:%rhnﬁf)gr Vihatid* fefdte fiom the hard palate connecting end (1). 5. The layered soft
palate support according to claim 1, wherein the supporting plates (21) of the layered structure are

sequentially arranged P $PBeSEEhERBESr IO GH BRI UeRg R frortdtp P g prateeretighat is, the

supporting plates (21 Glope.tR tepiBiate iRngenibaliress SURPRAtnG MatesmRibithat is, the supporting
plates (21) close to a posterior pharyngeal wall. 6. The layered soft palate support according to claim

n
1, wherein the supPSRMGPatasi 2 siad ralikssaraseiitedhfd sequentially arranged in an ascending

order of length such that front supporting plates (21), that is, the supporting plates (21) close to teeth are
shorter than rear suppdriihg lpyates (21 pathigtsianrié angpysortirig Plates, (Phorelosechsepporstegior pharyngeal
wall. ~ 7.The 'aBiﬁﬁ?é’@Bfﬁsoﬂﬁiﬁ%@&'ﬂP&Pﬁfa@&ﬁﬁ&iGgatﬁqgﬁ?éﬁﬁ‘-ﬂuxﬁ&%ré?QQtF@%%HQPJMEaQIﬁg%S (21) of the

layered structure are arranged in a sandwiched configuration such that the length of a frontmost
supporting plate (S1)VAEHeaREhERUAF thRe IEHGHPER A b Stedliphbirilsd pritdes #)thiffdsapporting
plates (21) in-betwgen thedrentmeshsuprpedisgilate (Zihasd.gaasmost supporting plate (21) are
sequentially arranged in a descending order of length, are symmetrically arranged or are sequentially

arranged in an ascending,araler af l?d?z%g?late &pﬁo‘&%&%ﬁfﬁg ROILRAIRIS RURRAH-AGEREHAG to Claim 7,

wherein when the supporting plates (21) of the layered structure are arranged in a sandwiched

configuration suctPt#at the fiortmestaupporigipliate (22 Briekase raatoet SippordRdBlate (21) are
formed by bendingasingle mlate e-aldbahang, andthe skpporting Plates @b dnshetween the frontmost

supporting plate (21) and rearmost supporting plate (21,2 are sequentially arranged in a descending order
of length, are symiHRRAEAIR PR AR IPard SedbemtalNr draodnst A duaiaer st length.

thickness is.

4. The layered soft palate support according to claim 1, wherein the number M of
layers of the stacked thin-walled supporting plates (21) at a near end of the layered soft
palate support, that is, close to the hard palate connecting end (1), is greater than the
number N of layers of the stacked thin-walled supporting plates (21) at a distal end of

the layered soft palate support, that is, remote from the hard palate connecting end (1).

5. The layered soft palate support according to claim 1, wherein the supporting
plates (21) of the layered structure are sequentially arranged in a descending order of
length such that front supporting plates (21), that is, the supporting plates (21) close to
teeth are longer than rear supporting plates (21), that is, the supporting plates (21) close

to a posterior pharyngeal wall.
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9. The layered soft palate support according to claim 1, wherein the supporting plate (21) is configured
with through holes (22).  10. The layered soft palate support according to claim 1, wherein the layered
soft palate support comprises a blunt edge (23).  11. The layered soft palate support according to claim
10, wherein the blunt edge (23) is a coil spring structure, wound in through holes (22) at an edge of the

supporting plate (21), fo Ebhligetetheo SuigiottiHpPpraassPmg to clepmih e hgirirdeswealae support

according to claim,fleswheremntheJayaras soft Ralate RUPROITCRMRNISE 3:2RMALIRAYR1(23), and the blunt
edge (23) comprises more than one coil spring segment (231), wound in through holes (22) of the

1) .
supporting plate (FPE oS eehRaLiN: LRBRBHnE PRt (215! is: Ps srRPTHPERIY SR P4Ists Yupport
according to claimékéh avbelieirtiieblont egger(ddpisttlagesi232)ief aippncayeierBVex prsiion-limiting
engagement structure.  14. The Irz%/gtiedaﬁoft palate support according to claim 1, wherein the layered

h . . L2 .
soft palate suppor‘ioc%%)[sz)tﬁggrspaaprg |8n‘§ilmltlng mechanism (24) for limiting a distance between the

layers of the supportin %I]i;tes (21) of the layered support such that the supporting plates (21) are
constrained by the positibPIRYRIRE e BRI SHPTRA Fotaadéipbivaraiy blateetan)as'ePoLifele degree of

curvature, a gap hatween ihe inyereRlitha supPadingRIAtES bhisvitniedoay the rasitien:dimiting

mechanism (24), and the gap is smaller than 2 mm ..The layered soft palate support according to
Claim 14, whorein THe BELHGA THTHG MBS 5 1 e BEH Rl B o AT FRED S

“cbnvex
position-limiting engagemenipstrigtpietcad) fonhad iyt fogktaut(R4djbarveenpire (R42nhost
supporting plate (21) and rearmost supporting plate (21) are sequentially arranged in a

descending order of length, are symmetrically arranged or are sequentially arranged in

an ascending order of length.

8. The layered soft palate support according to claim 7, wherein when the
supporting plates (21) of the layered structure are arranged in a sandwiched
configuration such that the frontmost supporting plate (21) and the rearmost supporting
plate (21) are formed by bending a single plate into a U-shape, and the supporting plates
(21) in-between the frontmost supporting plate (21) and rearmost supporting plate (21)
are sequentially arranged in a descending order of length, are symmetrically arranged or

are sequentially arranged in an ascending order of length.

9. The layered soft palate support according to claim 1, wherein the supporting
plate (21) is configured with through holes (22).

10. The layered soft palate support according to claim 1, wherein the layered soft

palate support comprises a blunt edge (23).

11. The layered soft palate support according to claim 10, wherein the blunt edge
(23) is a coil spring structure, wound in through holes (22) at an edge of the supporting
plate (21), to connect the supporting plates (21).

12. The layered soft palate support according to claim 11, wherein the layered soft

palate support comprises a blunt edge (23), and the blunt edge (23) comprises more than
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16. The layered soft palate support according to claim 14, wherein the position-limiting mechanism (24) is
formed by a limiting groove (244) and a limiting plate (243), and the limiting plate (243) is part of an edge
of one of the supporting plates (21), and is bent to form a rectangular or U-shaped slot opening serving as
the limiting groove (244). 17. The layered soft palate support according to claim 1, wherein the layered

soft palate suppor®#ofAPHRERZS SRjustAie ht'rABeh EhikipnEE)olesddBle bhadjstr thddegrbe of

curvature of the syppQting Q@é@ppoﬁl@g é'{l%squqed soft palate support according to claim 17, wherein
the adjustment mechanism (25) Is a wedge-shaped adjustment mechanism (251); when the

wedge-shaped adjust mechanism (251) is moved to arcLa ear.end, the d e of curvature of the
support (2) is increase 2%1 %1% ce)rlencsroeé %?%glﬁﬂ%oﬁeaéggre oft Oecgatl)lﬁ %Eilgt%e;rgr%%v% qeurrf(tiﬁ(gg\e/vedge-shaped
adjustment mechdaisns (RE3Ysi2A0vdd tonkand-adistalpesid othendtggea sizcunadtirecofithe support (2) is

reduced, so as to reduce the lifting degree of the soft palate. ~ 19. The layered soft palate support

according to claim 17, whereinhe adinsanentupeshacismi(2D) isaan adjusteneniewashar (#52); when the
height of the adjustment washer (252) is increased, the degree. of curvature of the support (2) is
i DS GHAR B Rk CSR

increased, so as BHAC LA 5 grjls éé‘r%()es%lf) Hﬁemél(t)lﬁ%%llea EO4NY WHeR the! lgggah 8 adjustment

washer (252) is redueech thelgdegyeé tbt surpatune phtise Zuppont (2yisdedpped sso alsatohkeduce the lifting
degree of the SOﬂs?\E t‘l%ng ¥8ei'r('01f‘?t)'§%ecf&%t§8ﬂeﬁ% EEeS(%h‘]%_ %ﬁ’iﬁ%ﬁ%@i ctf?aﬁl?l'k%"zg,"‘{ﬁeere‘” the

medical-purpose elastic materia he supporting plate (21) is selected from a group consisting of
amorphous alloy alreeiagraldteddb hetalicighsdesireitpriconiagunhsbige dnolryatanfuhs-nickel shape

memory alloy, titamgpaﬁlag fitaniym glloyneedical Jradecstainiass sieehand Mmedicalgrads glastic
non-metallic materials, 1. The layered soft palate support according to claim 20, wherein the
amorphous alloy FI€'&(dBIRABRsticity and excellent fatigue resistance, and is selected from a group
consisting of Ti-based amorphous metal materials, Zr-based amorphous metal materials, Nb-based
amorphous metal matéfial$cdmaie ddsedeamarphtasconédite matarald, whaRimthe layered soft palate

support accordingpt%i?i'@rméit}ﬂgﬁ[@éﬂaﬂf&hé% Baa!%%&gg;&ﬁ%&%@%&%@ﬂ@ﬁ%hhﬁﬁﬁgto 30 mm,

the support (2) has a length L2 of 15 mm to 60 mm, anda lifting angle p of the support (2), that is, an
angle between a PTRHE GRS TS atatbiaie & thadedistal @Ad) arehersupiian (2), is 30 to 80.
16. The layered soft palate support according to claim 14, wherein the
position-limiting mechanism (24) is formed by a limiting groove (244) and a limiting
plate (243), and the limiting plate (243) is part of an edge of one of the supporting plates
(21), and is bent to form a rectangular or U-shaped slot opening serving as the limiting

groove (244).

17. The layered soft palate support according to claim 1, wherein the layered soft
palate support comprises an adjustment mechanism (25) capable of adjusting the degree

of curvature of the supporting plate.

18. The layered soft palate support according to claim 17, wherein the adjustment
mechanism (25) is a wedge-shaped adjustment mechanism (251); when the
wedge-shaped adjustment mechanism (251) is moved toward a near end, the degree of
curvature of the support (2) is increased, so as to increase a lifting degree of the soft
palate; and when the wedge-shaped adjustment mechanism (251) is moved toward a

distal end, the degree of curvature of the support (2) is reduced, so as to reduce the
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23. The layered soft palate support according to claim 1, wherein a bending radius R1 of a near end of
the support (2), that is, close to the hard palate connecting end (1), is 10 mm to 100 mm; a bending radius
R2 of a distal end of the support (2), that is, away from the hard palate connecting end (1), is 20 mm to
120 mm; and the near end of the support (2) has a thickness Si of 0.5 mm to 1.8 mm, and the distal end
has a thickness 82ii¢he degien ¢6tOesorrhalatep4. The layered soft palate support according to claim 1,
wherein a sweepback angle 7 of a warped end (211) at a distal end of the support (2), that is, an angle 7
between a plane of the Supredsyag plate (@i atpherdistal éng wofdhersuppordrt?) daddptaretof the warped

end (211), is 00 to 750, and preferably,.20 to 50. . 25 %e layered soft palate support according to claim
1, wherein the cor%rrl]eecc%ﬁlérgtgﬁtbsr%n( il%ﬂ%%ﬁgsrh rp(azlga_l gonlﬁg?éetiﬁedgtggaki%s}l%atﬁgghnéﬁn ole (111) through
which the hard palatsheo@datiingeered. s fixadetofthe b phthtesyB)dy (@singnerserango as26. The

layered soft palatg SHPRQLL 3GAAKYIAGI LRI %oﬂ"@a%?é%M%QM%?PQP&%%&%%@) comprises a

fixing rivet (26) for riveting the supporting plates (21) located at the hard palate connecting end. 27. A

implantation methd@sBfid faye et St A SIHE 06 RIS REiHY: SHEIRM §2 18 ATdHSFEISIH &t a junction of

a soft palate (7) apdig-bardpalatadgicyrehinggripag@ support (2) into a muscular layer at a middle portion
of the soft palate (7); and passing a medical bone nail (5) through a through hole (111) on a hard palate

connecting end (1) toc?ﬁ't?geh%%gﬁ?rﬁg&g%@s%é@t ng%‘(g]])] %q JQEH?EE’_%?&?. (8)-  28. The implantation

method according to claim 27, ' e layered soft palate support is implanted in two stages, wherein
in a first stage, thensdiet pailateseshnbetiieendf thofuproraye e sei pakelecsebiion isiieilanted first, and

the bone nail (5) igRRRsRE HroMIBHAR thiguaty hoteClld).omthahasdpalate connecting end (1) to fix the

hard palate connecting end (1) to the hard palate (6); and one month to three months later, the hard

palate connecting ALY ASFHIT AR B i nAFaTpURA-ts) sier AR YiAley albaibmd&age surgery is
performed: makingtansimadlingisiomnal thedjnetonfttbe softpdlaiedéjiasdstienbanrddpalate (6), inserting
one end of the su%E)a(%er}igﬁ) into the muscular layer at the middle portion of the soft palate (7), and fixing
the other end of the support (2) to the hard palate connecting end (1).

21. The layered soft palate support according to claim 20, wherein the amorphous
alloy has excellent elasticity and excellent fatigue resistance, and is selected from a
group consisting of Ti-based amorphous metal materials, Zr-based amorphous metal
materials, Nb-based amorphous metal materials, and Fe-based amorphous metal

materials.

22. The layered soft palate support according to claim 1, wherein the hard palate
connecting end (1) has a length L1 of 5 to 30 mm, the support (2) has a length L2 of 15
mm to 60 mm, and a lifting angle B of the support (2), that is, an angle between a plane

of the hard palate and a most distal end of the support (2), is 30° to 80°.

23. The layered soft palate support according to claim 1, wherein a bending radius
R1 of a near end of the support (2), that is, close to the hard palate connecting end (1), is
10 mm to 100 mm; a bending radius R2 of a distal end of the support (2), that is, away
from the hard palate connecting end (1), is 20 mm to 120 mm; and the near end of the
support (2) has a thickness 61 of 0.5 mm to 1.8 mm, and the distal end has a thickness
62 of 0.1 mm to 0.8 mm.
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24. The layered soft palate support according to claim 1, wherein a sweepback
angle y of a warped end (211) at a distal end of the support (2), that is, an angle y
between a plane of the supporting plate (21) at the distal end of the support (2) and a
plane of the warped end (211), is 0° to 75°, and preferably 20° to 50°.

25. The layered soft palate support according to claim 1, wherein the connecting
structure (11) of the hard palate connecting end is a through hole (111) through which
the hard palate connecting end (1) is fixed to the hard palate (6) by using a screw.

26. The layered soft palate support according to claim 1, wherein the hard palate
connecting end (1) comprises a fixing rivet (26) for riveting the supporting plates (21)

located at the hard palate connecting end.

27. A implantation method of a layered soft palate support, comprising: making a
small incision at a junction of a soft palate (7) and a hard palate (6), and inserting a
support (2) into a muscular layer at a middle portion of the soft palate (7); and passing a
medical bone nail (5) through a through hole (111) on a hard palate connecting end (1)
to fix the hard palate connecting end (1) to the hard palate (6).

28. The implantation method according to claim 27, wherein the layered soft palate
support is implanted in two stages, wherein in a first stage, the hard palate connecting
end (1) of the layered soft palate support is implanted first, and the bone nail (5) is
passed through the through hole (111) on the hard palate connecting end (1) to fix the
hard palate connecting end (1) to the hard palate (6); and one month to three months
later, the hard palate connecting end (1) is firmly fixed to the hard palate (6), and at this
time, a second stage surgery is performed: making a small incision at the junction of the
soft palate (7) and the hard palate (6), inserting one end of the support (2) into the
muscular layer at the middle portion of the soft palate (7), and fixing the other end of
the support (2) to the hard palate connecting end (1).
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