1 SYSTEM FOR ABLATI NG MATERI AL I N THE ORAL CAVITY Description [0001]
System for ablating material in the oral cavity Technical field

[ 0002] The present patent application relates to a systemfor
ablating solid material inside the oral cavity of a patient. Prior
art [0003] Solid material ablations (qgf bony and tooth material, old
fillings or gumtissue) insidea patient's oral cavity are commonly
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Description

[0001] System for ablating material in the oral cavity

Technical field
[0002] The present patent application relates to a system for ablating solid material

inside the oral cavity of a patient.

Prior art

[0003] Solid material ablations (of bony and tooth material, old fillings or gum tissue)
insidea patient's oral cavity are commonly achieved by drilling. Recently, it has
become possible to handle such ablations also by means of needles or lasers.

[0004] Needles are only used therein to incorporate the tiniest holes into the jaw for the
purpose of influencingtooth movement.

[0005] Laser radiation is used, for example, to remove gum tissue from the jaw bone,
prior to drilling holes into the jaw bone. Bore holes of this type are common
practice, for example, for fitting implants.

[0006] If such bore holes must be placed, the prior art envisions creating a master
template prior to the placement of the boreholes, which is configured as a type of
dental splint and indicates the target positions for thebore holes that were

planned previously on the computer using x-ray and CT imaging techniques.



[ 0004] Needl es are only used therein to incorporate the tiniest holes
into the jaw for the purpose of influencingtooth novenent. [0005]
Laser radiation is used, for exanple, to renpbve gumtissue fromthe
jaw bone, prior to drilling holes into the jaw bone. Bore hol es of
this type are cormmon practice, for exgpple, for fitting inplants.

[ 0006] If such bore holes nust be placed, the prior art envisions

creating a paster tepplate prior tq the placenent of the borehples,
whi ch 15 coentrsalings wic e drsualnaen SafEiad 8 PlRE Anatenhypically
target positions for thebore holes that were planned previously on

t he conput ePavgMmejalreindgread @perinpidyrHgh M@Wﬁh‘gﬁl%%'.s cap bedpfreguced.
splints, which are usually manufactured of a plastic material,

t ypi callG07hbHewever, deforeidiiimgus epemencss itinmeggssamyiiia remone theiguns tissue
be introduced. [0007] However, before drilling can commence, it is
necessary t at therviespbediggtodatisasle at the correspondi ng | ocati ons.

Brief description of the invention

[0008] It is the object of the present invention to specify a system that is suitable
forimplementing solid material ablations inside the oral cavity, in a small number
of work steps,as well as with a high level of precision and reliability.

[0009] This object is achieved by way of a system according to Claim 1. Dependent
Claims 2 to 10 specify advantageous embodiments thereof.

[0010] A systemaccording to the invention for ablating material inside the oral cavities of
humans or animals comprises a fixation deviceand an insertion device. The
insertion device therein includes at least one means for ablating solid material.
The solid material to be ablated can be, for example, jaw bone or tooth material,
dental fillingsor gum tissue. For example, ablations can be done in preparation
ofalater incorporation of implants, dental filings or inlays, anchoring of crowns
andto create dental movement, for example, as part of a rapid orthodontic tooth
movement therapy.

[0011] Conceivable means for touchless ablations are particularly laser beams or lasers,
respectively, which are capable of generating such a beam.Other methods are
also possible, in principle that can be used for ablating such materials. For

example, the application of ultrasound, strong radio waves and the like are



Brief description of the invention [0008] It is the object of the
present invention to specify a systemthat is suitable
forinplenenting solid material ablations inside the oral cavity, in a
smal | nunber of work steps,as well as with a high |evel of precision
and reliability. [0009] This object is3 achi eved by way of a system
according to Claim1l. Dependent Clains 2 to 10 specify advant ageous

enbodi nents thereqf [001 Systema rding to the inyenti.on for

2b at | ng maeapTalabe g el eSS REGRTE L & bR aiathiond TR MRgeot as o
conprises a fixation deviceand an insertion device. The insertion

devi ce t her BISheGahfootdipushless one neans for ablating solid
material. The solid material to be ablated can be, for exanple, jaw
bone of0d1FdAscarging fodhe innaitian, thel fixatigr struglura isi eonfiguredoyuch,tbsigthe same
abl ati ons can be done in preparation ofalater incorporation of

i npl ant's, dean ak fixet lonray bumani arl ssyanimah bead,i pagtiafiarty ayaves, fandxampleenjaer
dental novenent, for exanple, as part of a rapid orthodontic tooth
movenent t hpoagyand/O0di [te&bn Poisyibld fornesenia thiyr cérnexthdres foradtzatplondental
are particularly |aser beans or |asers, respectively, which are

capabl e of ggiiifs ahd fite Miech a beam Ot her nethods are al so possible, in
principle that can be used for ablating such materials. For exanple,

t he apmm@.gfrgg%lh?ﬁ'dé\@c%omde%t A E&%&tiﬂ@vr@ége&dthfehﬁ]slea@ﬁ aéﬁ%?gd

concei vabl assi c-type l'tTng 1s°t e nentironed int

context as éoﬂggﬂbﬂgint&%gﬁorj]c? c%%e&tﬂ’fbc%eeé:h%; wherein the connecting means are
configured such that the second connecting means can be rigidly connected to
the fixation device. Furthermore, the fixation device and the insertion device are
configured such that, after the second connecting means has been rigidly
connected to the fixation structure that is fixed on the head, the second
connecting means is in a fixed position relative to a jaw bone or a tooth in a
human or animal. This means that the connecting means and/or the fixation
device and the insertion device must be configured such that the fixation
structure can be brought into a fixed position relative to the jaw bone or a tooth.
This is possible, for example, by solidly and rigidly connecting the first connecting
means to the fixation device and by rigidly connecting the second connecting
means to the insertion device, and the connecting means are set up such that,
when connecting the same to each other, they can be rigidly connected to each
other.Conceivable means for achieving the rigid connection in this context are,
for example, latching, clamping, sliding lock and/or magnetic alignment means. A

rigid connection must not necessarily be solid. It is sufficient for a connection to



[ 0012] According to the invention, the fixation structure is
configured such that the same can be fixed on a human or an ani nal
head, particularly a jaw, for exanple a jaw bone, and/or on teeth.
Possible for use in this context are, for exanple, dental splints and
the like. [0013] The fixation device ij,ncludes a first connecting
means, the insertion device a correspondi ngsecond connecti ng neans
mhereln the, co ting nmeans are configured such that the seco
Connecti ng BBtk ith HRSe: FORBI o BRAEE RS EGTERE P URYEH BESPRY. action
Furthernore, the fixation device and the insertion device are
configured &ialive fedhe aligpment abtheckiane thabinaetticalinistaiionHadhe giggetion of
rigidly connected to the fixation structure that is fixed on the

head, the spwssadreoriecannie mshieyells forexarnplgedyposans of grepwes wadtany
a jaM/bone or atooth in a human or animal. This neans that the
connect i ng oemespadiigprothesidnss af\dwvantdgsousty, anovever, ilocddmg | aol/ate fikaton
must be configured such that the fixation structure can be brought
into a fixefhdansidre Provideatsuer thet theecdrigcliones abt anlyoddidd.butklso s6lid in
possible, for exanple, by solidly and rigidly connecting the first

connecting ggaNg W&y R the ééHeDBarQﬁj{'tfeen@Hﬁ'eBY\mﬁHcﬁlt‘Hcmé%ﬂrtﬁcdéd&ﬂvéthﬂ\
second connecti ng neans to the i nsert| on devi ce, and t he connecti ng

neans are s
Thoy can borFPrdrer dutdls pPFEEARFCRL A KRfadiECal IneAct et for
achi evi ng tpg b%ld connection in thls context are, for exanple,

| at chi ng, %% slldlng | ock and/or nagnetic alignnment neans. A

rigid tjion st no essari. i s sufficgient f

L SonnEABESG IR bt F i pRsmbb Boat et adhissbpesttin af L inssrian
upward pre55|ng action relative to the alignnent of the plane that s
vertical indedfet [ia way, dhe infertian feyicels agk@s@u@@p ly fhg at @%ﬁt pge ablation
achi eved, for exanple, means of grooves and any corresponding
protru5|onyﬂeAdmaﬁtagﬁﬁaéﬂjaﬂmﬁméwéweﬂﬁwdwcﬂwﬁhnd/or fixation means
are provided such that the connection is not only rigid but also
solid [QD18UThisalloryg foreerrifgeosteary wankrebépdewithmonbre ipeecision hasithey no longer
actuation of deactivation nmeans that nust be provided, such as by
retracting agpdnd el fot lexaple; ehe bptica xuigihg .andibiAlind)of fite ablatioa means
system it is possible to achieve a fixed position of the insertion

devi ce. Thi gy Wyphysithan.Ns @bitien, Qﬁyw@ Us® idRhaffésted ! torichample, [peasibly
one ablatlon nedlun1|n a targete fashion at a certain |ocation.

[0015] Th'suéhbﬁﬁi hahd Cﬁkﬁ% EPUSH?CMr 2 exéﬂgstwétg &§BRE is abb to

precision, as 't onger depén opti cal

gui ding and, n&ﬁgﬂéhpg Pnrield®s a?t#og't tn%%sgl%?\nﬁh %ywé B&prﬁgl)@] &éstﬁg% Iolf Brecision.

addi ti on, sal e 1S un

trenbllng hand .novenents, etc. es able
ol emrent ol P AR SRnfoh SRR ST 1 H%agisom Kb Gegiibibfor
precision. This inproves, for exa the solidity of |nplants and
reduces t hethﬁd'aﬁ"lef'?klth& muskbeablat Efortpi?&!”%%g?n% filipg-at ed for placing
a dental filling. [0016] A systemof this kind can be used such
t hat t hEOfl Bk &t $Xﬁgﬁfﬁ@fltbl€- kind £hn e tpwbe@ph hatthe fixatien deyicers drstiieced in
patient, particularly on the patient's jaw, after which step the
i nsertion dieilvmmd sdidrk etithehpatiEnd, particdérly be therpatieni'shpwresies which step
Subsequently, it is possible to inplenment the ablation.

the insertion device is fixed thereto via of the connecting means. Subsequently, it

is possible to implement the ablation.



5 [0017] Advantageously, the insertion device is set up such that the
insertion device or an end portion of the insertion device, which is
directly adjacent to the second connecting neans, is connected to the
second connecting nmeans in such a nmanner that the insertion device or
the end portion thereof, respectively, includes a non-variable
distance in the direction of the ablation relative to the structure

i n whi abl ation is | ement ed, The |rect 0 th bl ati on
ther of Fo01g] rEanBaROUs .ol Brerien devicadn et up S el i95eMgp e fror
means. \Wien incorporati n% a _ hole, the insertion device or the end
portion of BRERALPN G tarinsestion deyeet Woishyis difseily adiagenbio the ‘second

i nmovabl e in the insertion direction of the hole, nmeaning in the

di recti on ofonrestinggeans!i isatormected tteﬂh@fsecpwd)mpnﬁdmﬂmﬁ@u@l guch a
the insertion device or the end portion thereof, respectively, is
only abl e t manaeathat dreoinnertivh elediceantthe endfpottivn thietedf] @spectively, includes
particularly the longitudinal axis of the hole, neaning the insertion

di rection of nohediiebR digRfcetin iife ard&ion sfahs iablalioy reRitinecs sk spudtbe in
second connecting nmeans. In addition, position-detection nmeans are

advant ageouﬁ/hb&h%@%kﬂéﬁ’oﬁ - gﬁﬂbﬁ]‘éhtéﬁﬂ 'IfHQﬁdiPééﬂb‘nsgf feShblafich @ﬁerem is the

rotation. In another enbodi exanpl e, the end portion can

conpl etely H&h%&ﬁ&ﬁ‘g%&%@%& of e l%ﬁﬁﬂ@gs (éBféﬂgﬁ #%&%&fﬂb&gﬁﬁﬁtﬁg

i nstance, no position-detection nea s re provi
portion advan sl cl udes. at redirect
di verting tﬂehﬁgan ﬁ}seﬁ?@ cﬁqﬂ:q% é’gs I (fcg)r?nﬁ'%f Ill 'ﬁ%ﬂé?n%‘"c%
redirection by 60 120, particularly 90, e.r rectlon e
therein is E&‘&éﬁﬁtt"éééo‘ﬂ%‘iw Bisied dnatpviican bl aseidsh ghrepte of e
of the ablation, 6 [0020] Using such a redlrectlon nmeans, it is
possi bl e t omgabinEde thindirediontafl e agitedinglas theredfpecial Iy easy to
position inside the oral cavity, an area offering onlya limted
anmount [08f18% Adeentageeusiy, uharingerpien devige culthe endl partior thereofhgespectively, is
masticatory surfaces.
only able to rotate around the direction of the ablation, particularly the
longitudinal axis of the hole, meaning the insertion direction of the hole, and it is
otherwise rigidly connected to the second connecting means. In addition,
position-detection means are advantageously provided for detecting the precise
position of rotation. In another embodied example, the end portion can be
completely rigidly connected to the second connecting means. In this instance,
no position-detection means are provided.
[0019] The end portion advantageously includes at least one redirection means for
diverting the means for the touchless ablation.Preferred therein is a redirection

by 60 to 120°, particularly 90°. The redirection means therein is advantageously

positioned on an axis through the direction of the ablation.



[ 0021] Advant ageously, the fixed position according to Claim2 is a
position that is predeterm ned by the fixation device and the
connecting neans. [0022] Wth an enbodi nent of this kind, it is
possi bl e, for exanple, to obtain first a CT i mage or another type of

i magi ng of the situation insidethe oral cavity or of a part thereof
(for exanple, by way of intraoral scarining or the Iike) ablation

pl anni n be deyised, for exa on the conputer.

Posst i Usiipeha Fodismaiion Faehe i SOSTBIE 1GARYHE njopon daspedhat
pr ot ot ypi ng process The fixation structure thereln can _be adj usted
to the shap@sesaﬁe@tﬁjme@ﬁmo pasiting ingidg thealtial gavityd anrrea @ffedng Pf‘bf? limited
connecting neans, which is provided in a predeterm ned position and
aligned in anpuetj@ftmatﬁeneartidwaéy:peme,ndm{m relative ta thesmpstissitdrly sutfeces.
fasten the insertion device by neans of the connecting neans thereto;
wi t h t [002d] dAdviantageoablyathe fixe grasitiont accordiow tpoSkhiiral 2 is a popitiendhat is
an ablation that is, for the nost part,conpliant wwth the previously

pl anned abl Qfdd@tbrnﬁ%tpbjdthwﬁ)éatlohHebﬁ:e%‘él&hb'c@nnécﬁfng&ﬁééme to create
a correspondi ng conputer programthat represents inmages taken of the

or al Cﬁ)Uth%WIlthh&{ %Hibo%l%é’lw SFAhfsind |P‘sa;5‘5§§1:9e aek 'eQQnﬁ’)ie 8@ btain first a CT

abl ati on. The sane coul d, furthernnre be set up such as to create a
fixation de t_ LD
subsequent _[Pge e aRAnE RRE TP HELRY AT S8 EifeiE ordfoeyiar bF A et
connection Qf insertion devic to th flxatlon devi

aut ot i ¢ aleL 9**3}‘10 "ERAMRST RO aﬁ%favnfrgg SreE P “4jaton,glapning
conpliant to t revi ouysly Ia ned b ation.

STt nar vetar bg Sderet dpnFiguor SomPaierol 1§ e berble B rsater 2
be conceivable for the fixation deV|ce and/or the insertion device to
include at fxadion Yrstyssien exaraRiPe ¢singna faBisPTMtyRIBg PPRFF- tHE fixatian
position. A position detection of this kind is advantageously

i npl enent edstrudtane thereio aanebé iaditsterh taléhd sbaped entruriignedt indhedwal cavity
has a predefined position relative to the jaw and/or teeth, using the
posi ti on- deamdt tincdudaereafisst ¢cdnnestippIsedrise wisicklds gmbvided ipoai predetearhined
the insertion device relative to the structure of the jaw and/or the

teeth. The ghatih lapdCcARfFRUViRbhepedetbrmirdd Exedtiing suchathat t€is possible to
connecting nmeans create a fixation that allows for rotation around an

axi s. This {8ted0iaNh3SE6H devic@ bffiﬁﬁéﬂb%f th® c%hﬂ@énﬁgom%aﬁa thd8tcR il ih)é

of placing an insertion device as freely as possible inside the oral

cavity. [ 0028lor e sHoRbAIAGALY, Ads TBYOSk AU el thBEd R chthfadiy st RP or

for detecting the po e Insertion device t

andi or ] aw U8 TD %ﬂgﬁﬁﬁgﬂ?@g&ﬁ%@%ﬁ%@a WA GERRROh oFe TP e

ositive cla L ctlon onto. a ortion and/or teeth, and/ or
ool ant o, TSI &6 AN oS bR STRsDPANaD CEPRISE Pspram  that

opti on. [0026] EsFeC|aIIy advantageously, a neans for ablation is
connect ed t'SPEESSOISSIERRgassiaken of the prghealyi therebisgllovdng deir etasgingoagiion

pul sed | aser.
of the ablation.The same could, furthermore, be set up such as to create a

fixation device using corresponding means that are set up such that, subsequent
to the same and after fixation of the fixation device and connection of the
insertion device to the fixation device, an automatic ablation can be implemented,

which is, for the most part, compliant to the previously planned ablation.



[0027] Pul sedl asers are particularly expedient for a gentle ablation.
The insertion device therein is set up such that it uses a | aser beam
for ablating solid material inside the oral cavity. The use of pul sed
| asers is especially advantageous, as it helps to prevent
carbonification of ajaw bone structurg and keeps the heat input to a
conparatlvely nlnlnal | evel . 8 [0028] The connecting nmeans are

advant age d such that, the co tion is

at or - B Tilhe GUBEIRRR Py 2 yeriemero T gL mesiah ot fis ingh Tt atAu) be
via saliva. [0029] The connectl ng eans are advant ageousl Iect ed
such that neoResivable &Y the fixatian a§v'a¢@n§lﬂré € NSSEliRR ﬁw'éett%mtﬁiﬁewpeﬁf
device. This allows for easy use of the insertion device in different
patients. Tone hpsitiemdetacien msansdondeledtingihg fixederasiione Adasitionedategtion
fromthe outside and/or provided with a replaceabl e coating. [0030]
The t ouchl eskthabkiatli ieradvaatagedbdy énplenianted xelafive tathHeabatiomdavicetlf the
necessarily be positioned inside the oral cavity. Rather, it can be
renotel y poidticandgsiicentlagyw piedefingéd pbbitiopralatica\ts tte yw rpdis teétha using
transportati on neans such as, for exanple, a |ight guide. [0031]

Particul arl bhe%héﬂf&’ﬁ&@t@@ﬁdﬂméah@ it rbsﬁéésuﬂa t itk thé\@bg.ﬂ@ﬁ oatﬁé:meﬁron
particularly when a pul sed |l aser is used as an abl ati on neans.

scanner is gapel %IaYuvédt‘bamé"%r%ﬁJré%f e A&B“ér‘id?b# 'thg t%?f# OThe bov.e is

defl ecting action andparticularly the scanning notion of the ab ation

th I
Che bl ati oRoeiAble F@@%J?Fé\*%@a%nﬂ‘a‘? ipé PRPEEDAGmEERE Efeeke & tcah that
ticul t d t.hat, h ttached th
ar t1 ul ar | 9w BEntaRoRarTs g%?’%%l T8 acYATagE0 S TP Wﬁerfﬂﬁsﬁr to
device,it is possible, for exa to control|ably deflect the |aser
beam have the ability of placing a rrrPlnser’uon device as freely as pOSSﬁJ inside the oral

cavity.

[0024] The corresponding method would then include the step for detecting the position
of the insertion device that is to be implemented prior to the ablation.

[0025] Advantageously, a dental and/or jaw splint is advantageously used as a fixation
device for the positive clamping action onto a jaw portion and/or teeth and/or
implants. This offers an especially easy and reliable fixation option.

[0026] Especially advantageously, a means for ablation is connected to a pulsed laser
or a light guide that is connected to a pulsed laser.

[0027] Pulsedlasers are particularly expedient for a gentle ablation. The insertion device
therein is set up such that it uses a laser beam for ablating solid material inside
the oral cavity. The use of pulsed lasers is especially advantageous, as it helps
to prevent carbonification of ajaw bone structure and keeps the heat input to a

comparatively minimal [evel.



[0033] To be able to use the information regarding the fixed position
further for the purpose of directing, for exanple, the |laser beamin
a targeted fashion to the planned |ocation, it isadvantageous forthe
notion device to be rigidly connected to a second connecti ng neans.

In the alternative, it is possible tofpispose t he scanner w thout any
such rigid connection as well. Furthernore, for obtaining the 9

i nfor | it is possible to provide at |east, one sens that, for.
exanp! DO ToecorBafiTenaipts naryrncasnis SEBoE Hisd Trbinessiseton i
alignment. In the alternative or in addition, it is possible to
provi de meah@terpieolhemeepondinds gerwg canaelRensiraty therRipbeaydy vimeplye.
action even also in the event of changes as to the position and/or

al i gnmEHi29] The canpeplings Msans ater advanmagenusbinbelgeied sunh thed nef pspistsisapr
optics that are coupled to the noved and/ or unnoved parts. The sane
can al so beliguidsinezlablg tbipenaesateothd ingdritioguledies. dhistdliewsdeedagpuses of the
and/or joints and/or adjustnent |ocations, when the scanner changes
the | aunch phsefichi devideeinadiffegent patibets| Telthisstid]ehe tevicexasuM enly Raa4{o
The use of a plurality, particularly two notion deviceswith

respectivel ye @pnfes@8iRIm Md b@bidel hdPS6liabd Withdy RiplReasKscdHEngUse
in that case the | aser beam can be deflected in different planes. By

such aL(g)%PLgﬁé it@urbhlé%i %t?iaﬁ’cﬂ‘? NS t Qreﬁjh |r fﬁlc bxifiBle! 28Rer nof n@g:/essarily

target ron to erent pornts e engagi ng only in ver
and for 1 mpPeeRtoRg e £he el P Saeto NEEpb ARl FReiigPe e

exanple, if _the goal ,is to create a hole, the | aser _beam can b

Gu aed | n aPHRER AP Biet piel TSy Fres o B FRTEOTRHOR JTEATG Sy 8. for
created. This way, it is possible for the locations that are
present |y n®¥aneRigo8daht@idere | aser beamto cool down in the interim
Moreover, it is also possible to achieve an especially vertical hole
shape. [63] Partigutesy idggouslzdthednperion ideyisevnelgdes alscanner, pasticullarty
possi ble to achi eve any geonetrical |ayout for the hole such as, for
exanpl e, a Wwheagomalseshigser s\ usedr s ponabladjionemnkeds. wiuschrnen s egereirdlly
the nethod steps in the context of an ablation of activating the

pul sed | asesdwntaghguecfdrnthet kentralfieg dieion dyfleatiags aoctfion HhdbhAdicarilyr the
of the notion device such that an ablation is inplenmented at the

desired posiddnpity meath bf e ablbiidihRlansiof théd R catiBPef BBEn Ahd/bP@cidence,
pl anned abl ati on.
respectively, of the ablation means.

[0032] A scanner of this kind contains, in particular, at least one motion device that has
attached thereto particularly a scanner mirror. By targeted triggering of the
motion device,it is possible, for example, to controllably deflect the laser beam.

[0033] To be able to use the information regarding the fixed position further for the
purpose of directing, for example, the laser beam in a targeted fashion to the
planned location, it isadvantageous forthe motion device to be rigidly connected

to a second connecting means. In the alternative, it is possible to dispose the

scanner without any such rigid connection as well. Furthermore, for obtaining the



[ 0035] Especially advantageously, the insertion device can include an
end portion that is, in particular, rigidly connected to the second
connecting piece. A deflecting mrror is disposed inside an end
portion of this kind and fixedly connected to the sanme. The end
portion, in turn, is rigidly connected to the scanner. A | aunch
portion for launching |aser pulses is,” in particular, movably
connected tp_the scanner his articul ar, ly con

Lo the & aseloREBRA Rpysslap ig i 2UREH e Wt RS o
be | aunched in the scanner, correspondingly deflected by the scanner
mirror and 30YsBaEasH qlfiﬁ/‘@"Lﬁflfé‘@eﬁ@Sttﬁé)Oﬁﬂ'Qaﬁ”@f%q]ﬁﬂmleﬂbé’f‘ ﬂ’&ﬁ13|l§5§f NEbhar
of the fixed deflecting mrror. The use of a deflecting mrror of

this kind iim addition ipds ppesible 9 prgwide means thatcersine sy idgntiealdogafion of
the possibility of disposing the scanner at a sonewhat nore renote

| ocat i on r einaideneetand/treactiomeeen rajsariaitise avdntt be chamgeseapdostherpasition
an angle, allowing for a flatter construction and, consequently, nore
confort duran@obakgrimerithThigrigbossiiel Sor dxaRiphl, dniigd e usepsfaspeciabdplics
a systemthat is configured and/or used for incorporating at |east

one hol e i Nyt jfdcobpled ot Medel NarfflordD8MbPéd GaRES THECIdrRE caﬁ also be
configuration of this kind can be characterized by a correspondi ng

t h I
gﬁgﬁuagr S}}’iéﬁéeﬂxrééﬂ Wkﬁ:{‘@s@?%f;‘g y g@HSQE‘dH d %véd ﬁaﬁ‘? éﬂ/&“{ﬂﬁé%dmr

rgy or |aser se form

of the scan e r

parti cul ar | 5%\"9&#Qﬁ%ﬂﬁﬁ@%&hgﬁiﬁﬁﬁﬂ?ﬁeﬂﬁ%\w%;f*‘ Sainefidigetgn relative to
especially g haol d, such af for exanple, for inplants. 11

Accor di ngl y'® QP@ﬁlﬁgeﬁﬂ?Pe%ularly advant ageously confi gured for
inserting a _fastening structure for an inplant into a jaw bone.

corr esm%é J@eugéem Al Plyralisy. tWlaldeamtweemoéwntcﬂﬁVécessy\gmeFﬁsmswely one
speci al acut eness. [0037] In the alternative, it is possible to
advant ageoustanneonfilrgu ﬁ@aam@allwe@as'mgewm@wae iothat ceee the lpser heam
or arecess into a tooth. A configuration of this kind can be

char act er i zeah by deflectedds pliffefenpplanep.uB ¢ sayts bedeflestiop| ibrsnposgitdado direct
i npl enentation, the ablation neans such as, for exanple, the |aser
energy or |mecaspubsamfiarataigesed f63ai0df td Biffefdapodits avhilchengagimg ohlynis
nmeans. Using such a system it is possible to incorporate holes or

recesses W ydly3p64izal 4bl&fnsiverk. ﬁ#}lé?%llé\bétfoﬁ F&uﬁmbdth@fthérdwél' in ﬁt and for
possibly to bé incorporated is especially secure and the quantity of

exanmpl e, a a“*mﬁ‘fé*‘%e“@ﬁ%%ﬂ%@ Biinhthgi&iiolenf aBRlon] FRBlarky F‘aaﬁt ¢ goal
ey nad: vuB%h éf%é@e a ffe. 3¢ @%?nbé%ﬁi\?aﬁ%iﬁé%ﬁéd it St sltfegfs over the

configured and/o d for. ablatin bone in the.direct vicinity
of "t het oot e herEEe hath s ¥ bPcrrateticl T8 e b bBsaiile T5F e foainsitnet
the jaw such as for correctlng a tooth msalignment. Said correction
can be achi @gelresently sxinBrrosedntq e dapere Peaigy t%lrcé’&i oy iy dBRt ingerim.
tooth novenent therapy. A configuration of this kind can be

char act er i zM@resnyes, &orsr @!ﬁponasﬁglecmmm'@vesﬁ@t espegciallypveartisdin olen ghape.
i npl ementation, the ablation neans such as, for exanple, the | aser
ener gy or |@setragyubsenfroonty useé methedoinvolringsdridisnidiis also tpoesibEniocanthieve
means. |l n contrast to the renoval of surface and decayed tooth areas,
when it is aypyeahbiticabkgobl for tite Holeeslicht & fabbrirhple, aeanagona shgpe. A
from above onto the tooth, for an application of

corresponding method would thus entail the method steps in the context of an

ablation of activating the pulsed laser and directing the laser beam by means of



12 the former kind, the scanner and/or connecting means nust be set
up such that they are able to guide the ablation neans directly to
theregion of the jaw that is adjacent to the tooth; indeed,
frequently this is the interdental space. [0040] The systens are
advant ageously connected to the corre§@onding control software
andhardware that will ideally also allow for the planning of an

ort hodonti c i ntervention and inglude interfaces . this end,

Cespect | vel 16 FoRIAI ofrite Maben daiFsgsui dhalcua RorieB s i RgApRieAsat he
di st ance- measuring devi ce. Using such a di stance-neasuring device, it
i s possi bl edesitad %W%?S@]B”@ég@@telﬂh@mﬁ embadiaant phiherlanned galation.
material that is to be ablated. This allows for detecting the success
of t he[Q)35hEspacialiy Advantagealsy, Hhe dnsealiarp deviee shapeclude @heersbpeantioorihat
The result is an even nore precise inplenentation of the ablation
because cor isesppadicatarf dgidyacinriestathtte thEo secdicecofirdfify plect. SA aefecting
measurenent of this kind can be acconplished, for exanple,via a

triangul ati eivrerEigrisgozal insidel 8 &AdOsortioR lof e kinddardl flkstabetnected to the
measurenent using |aser triangulation. Possible for use thereinis a

gui dabl e | agghebaam &dflhottort S8 dufrR s LRdIFOEGHHeRR AR YR IscAner.A launch
presently, although at a |ower intensity, "if necessary, for neasuring

At the. abl a0y 5" 1ok SRR Gk thfes K Sntiarl U, BbuE cohfgRbaCR e
For' det ecti TER anPdETon hone PAAR oBRBFRY f sPrghis clo ' e Hbbr.
meane of a REEHMGBHAT S 1a8 TAUATY PRRIGIH) BIPSH RUEeaS bolranes i the
Sai d abl ati on noi se can be detected. This is possible in various
ways. A di ste@ner, correspondingly deflected by the scanner mirror and subsequently
guided to the predetermined location by means of the fixed deflecting mirror. The
use of a deflecting mirror of this kind in an end portion, in addition to the
scanner,allows for the possibility of disposing the scanner at a somewhat more
remote location relative to the connecting means and the hole expansion at an
angle, allowing for a flatter construction and, consequently, more comfort during
use in the oral cavity.
[0036] Especially preferred is a system that is configured and/or used for incorporating
at least one hole in a jaw, particularlywith an angular cross-section. A
configuration of this kind can be characterized by a corresponding
computersystem for planning and implementation, the ablation means such as,
for example, the laser energy or laser pulse form, the type of the scanner or the

connecting means. Angular holes are particularly advantageous because they

allow for achieving an especially secure hold such as, for example, for implants.



13 neasurenent of this kind has the advantage that it is taken

simul taneously with the ablation. Measuring the hole geonetry and/ or
the abl ati on shapeand/or the nmaterial that is present at the | ocation
of the ablation is thus possible. In contrast to |aser triangulation,
it offers the advantage that it suppljges relatively precise results;
even if conparatively high volunmes of vapor or particles are present

at the ablation |ocatiaon 004 a ure nt c n be taken

det er ni ni nng dingpy: &?Vﬁﬁh ‘Ja@f’bjl?ﬂe gsdg'eﬂéi 9W§d or mserEXg a
abl ati onnoi se thatcan be converted, based on the speed of sound

bet ween abl BStNY siEudtSHoaAR IMplan ie Adawihang. A iresaardng asqbighlights
| ocation or origin (ablation |Iocation) and receiving m crophone. The

generation mead%@nm&étdf(ﬂmsﬁﬁaﬁm wilih specialsangitenassei n as starting

poi nt for the neasurenment of time; for exanple, this can be the |aser
pul se {O3Fh thessléeraatife,tihés possibledo abamtagdons|yesanfigliesanid/drhesd asdr a
pul se, through the insertion device because, the reflection tinme of a

| aser beam switerhyfor el iingog Hakgbeatredesd ito ex@BIH. A cdhfiguratidn b this kind
possi bl e, for exanple, to nmeasure a depth change between two

measur enent gaf hat cﬁﬁ:%‘éfe'?lz@lelebﬁroa %rr@@bé‘ﬁmﬁ@ (ﬁﬁﬁﬂnﬂérs]?%nﬁ%l\/ Pl %%d
provided that the position of the insertion device or at |east of

T T ones eSS BRI g g
conduc o B0 gE e RS Y Sl B0 HBHEEL el Vg e o

connection of .the.mcro s.tothe.s nd connectin

means. Fur { KSRt 1§ ﬂﬁﬁﬁedesﬁwaowtﬁﬁ%oaﬁﬁaﬁse With specighesdian
to detect the distance relative to the structure that is to be

abl ated. 13ughoibatihg holgaf filings messiblito be ingorpasaled is BsPrasialvpegHeand
di sposed asynmetrically relative to the ablation |ocation, or at

| east three hmcw@ptymfége aradeiig) dopt raustibs: ablsleddeveryminimalon i s

possi bl e even wi t hout any know edge regarding the time of origin. By
a cal c[{088] dror baseetblen at meré rbimpleliacaneél e réaquiradi frersdeqpahiplasuthem jor
usi ng the know edge regarding the direction of incidence of the

abl ati on nme@nsoving superficisisai éedayedeb@htimatedalst ance in a known and
easy manner by neans of trilateration. [0046] Using at |east two

m cr w{mag}sm tHe alferRaH, §yéié’rﬁdéthlsnlgn@ Q@n%é&ﬁb%dv@ﬁ%%@dsl?rbdnhgured

reflection tinmes relative to the at | east two and/or three

m cr ophonesy,d/gr 19%3061'0? aﬁlﬁﬁhﬁﬁéﬂm Bbnk | h‘?tl’?eocm'%c‘?l\ncﬂi vidiGhd fRRA \A}ﬂﬁEiH@Egoélrbf

fact, with a sinple calcu based on t ectlontlrres
pOSSIb|et0- tic0 or.i [ 7 re
ot ecti ng. ¢ ALCHATY 15 et o bl Te CﬁwL%é‘?:‘rcFﬁ@?%{ﬁ‘ 348

further pro ies of abl at.i on eri and/or the nate i
the Vi i ni t lseﬁlglerﬂsnaﬁaﬁ.cgﬁrec Falmarfigret. 1o ‘xempgantihg Corfxt of
exanple, to arrive at a rough volume determnation relative tothe
material thA@Pidsoshedqntisteeiiinoyemert Hieiery A renkgiration ¢f &is tnd can be

ablated material. This allows for a very effective controlling action
of the abl a@h%acterlzed by a corresponding computer system for planning and

implementation, the ablation means such as, for example, the laser energy or
laser pulse form, the type of the scanner or the connecting means.In contrast to
the removal of surface and decayed tooth areas, when it is typically possible to

direct the ablation means coming from above onto the tooth, for an application of



[ 0048] By detecting the ablation noise, using a | aser as neans of
ablation, it is possible to determ ne the necessary |aser and/or
pul se energy. The sane can differ depending on the jaw bone or the
substance that is to be ablated. For exanple, the |aser energy can be
slowy increased until an ablation no%%e is detected. This way, it is
possi ble to adjust the required | aser “energy very precisely adjusting
the 15 sane to the jndividual points of the abl ation, thereby

achi evi ng aH'e'OFBEr Kinfy theesanaes gndicr GANGERLING fﬁ?ﬁ"WSHBGt% UPr?éHCHéhat
input. [0049] The insertion device, provided the sane contains as a
means for ablextaraghle pupvide thasablation means dijestietor tharegien ebihedewdbat i
a pul sed | aser according to Cl aim4, advantageously conprises neans
for detecti adjacéd talhatdodm indéeck fmuaﬂﬂy théssisrieaitderfdentaliepaed.i ng t he
time delay between the generation or the passage of a | aser pul se

t hr oug[0040e Thaseydienn dayi sdyantacbbslydebmeddted of théecabispiondimgneoatol
This allows for the inplenentation of an especially reliable and

preci se di s§medreBASHARNERE - th’éhewmeide%q | 8ot B Ofort AR |AeiingesiMan
therein can typically be negl ected. 50] A focusing device is

advant ageougl odHrfﬁ%'uﬂ%ﬂre‘nﬂon ARd @r‘iclﬁcﬂ:{: i%‘fé‘rf&cets% tH1§ ehd Sr%%t)ie&[%e\f}gv'oce

Usi ng such a focusing device, whic onprises particula

e, IR SRRl bR, P L e

the | o

IS advantag ousl up such that t e.fo us_can be. shifte

par i oul ar OSPRcHeh &gt BaRs Ceeair R deNseal SRCS P LTor §X%@Bﬂec?%5ﬂ¢cp the
advant ageous, for deep ablations in order to ensure that th

intensity ofistanse dgipkye Ehthegnateripkthat w&ysbea%tﬁaﬂegbialsﬁlawrscf%@%t&cw the
the ablation |ocation. Tracking therein can be oriented on the

pl anned, ca$uasess of theabletionsad(ardbe geathalar aden theoshnps eldthgmdatiam The

and/ or the depth of the planned, cal cul ated and/ or neasured abl ation

| ocati on. [@8El] isAdararavege ouwey predige fimpdementatiovi ok tbanahlatien because
posi tioned thereon or therein devices for cooling, particularly for
suppl yi ng asstregpondipgdesdisack id readengpssftie.a cool i ng agent. The cooling

means supply therein can be provided, for exanple,

[0042] A distance measurement of this kind can be accomplished, for example,via a
triangulation means that is used for implementing a distance measurement using
laser triangulation. Possible for use therein is a guidable laser beam that is used
for the ablation as well as presently, although at a lower intensity, if necessary,
for measuring the implemented ablation and/or the type of material that is
present at the ablation location.

[0043] In the alternative or in addition, it is possible for such a distance-measuring
device to include means for detecting an ablation noise. A microphone, for
example, is suitable for this purpose. For example, if material is ablated by

means of a laser beam, plasma and an ablation noiseare generated. Said

ablation noise can be detected. This is possible in various ways. A distance



16 via a nozzle for the targeted supply of a cooling
agent . Concei vabl e as a suitable cooling agent is, for exanple, cooled
water, or ice water. Optimally, the selected cooling agent will allow
a |l aser beamto pass w thout influencing the sane, in as nuch as
possi bl e. A suction channel can be proyided for drawing off the
cooling agent. It is possible to conneCt, for exanple, suction neans
that are customarily ,avajlable in any dental ,offjce. However, it is.
concei vabl e MGePIENTHS IEdthT hge Lie Aevantade WAt ibEdpken Siiitneotsly dut
t hereby being able to exit automatically through a correspondi ng

openi ng and/ty aBlghoRy Megsiepsr theghels w@m angfer the ahiatien sihARgandenthe
flow. [0052] Conceivably, the devices for cooling can be envisioned
on the i nsematenal phatde prgsgosb s} theHgsatian efdhe @bpdieniia dhureporsibleolnl apntrast
conprise the steps: a. providing or preparing a fixation device,
parti cul arl o Eseedriangudton, ribgffars thet advadtagde datnt shipplies miativebaprdose
b. fixing the fixation device in place in the head region,

par ticul arl yedultsi &erj Hviobipdratbidy alghavoluties @fnaeeE oh Pattithes asepldsent at
device to the fixation device by nmeans of the connecting neans; d.

appl i cat i ontHef aioralbbatid@n nmeans for ablating the material. [0054]
Advant ageously, the ablation operation is planned in advance. It is

especi féddzM; AN, %Hé&éiﬁeﬁq%hkg;tﬁﬁpgég&ﬁéfggﬂ}; fo%té}ﬁqihigg: tgtg%hééti ifRABE the

of a scannfng-type nethod t or the ion to be al ways

oD T TR e e B i AR, bR ERAS e 5T e o
especi ally g(()jt}/na %%géjns Jb?egtio%pﬁci)c%itiéh ngné hn%icrophone, into a distance between
location or origin (ablation location) and receiving microphone. The generation of
the ablation means can be used therein as starting point for the measurement of
time; for example, this can be the laser pulse or the passage of the ablation
means, for example of the laser pulse, through the insertion device because, the
reflection time of a laser beam can typically be neglected, for example. Thus, it is
possible, for example, to measure a depth change between two measurements
that occurs due to an ablation action. The above applies provided that the position
of the insertion device or at least of the microphones has not changed in the
meantime with regard fo the distance relative to the structure in which the
ablation is being conducted. Said goal can be achieved by a configuration of the
insertion device as described above and/or by means of the rigid connection of
the microphones to the second connecting means.Furthermore, upon

commencing with the ablation, it is possible to detect the distance relative to the

structure that is to be ablated.



17 ablation; for exanple, to achieve nore precision in terns of
control of the ablation with regard to energy and focus and/or to
conpare, for exanple, the expected ablation with the achi eved

abl ation, as well as adjust the ablation action correspondingly. It
i s especi ally advant ageous for additlgnal data to be gathered based
on the eval uation of the ablation noi whi ch can al so be utilized

for optim.zing t abl at i Brief description of the draw.n 0055
Furt hef[bdi%é{hﬁ‘&g%g%ga’é‘f%&ﬂqt’@ﬁt o nigkop 0@%5 fifrored apunaistEcall afrékaﬁéel
i nvention shall be described based on the schematic draw ngs. [0056]
Shown are i inq Rblaticguieaatiph, @t al leasd theee onisToRTBOSY] s dised, B idistahce
schenmatic overview of the application of the systeminside the oral
cavi ty; [008sierminplion 8 pessible cémemawiitbouly anyilknwwdédge sggardimgatheo tiiengf
to the invention;
origin. By a calculation based on the individual reflection times, particularly using
the knowledge regarding the direction of incidence of the ablation means, it is
possible to detect a distance in a known and easy manner by means of
trilateration.

[0046] Using at least two microphones, it is possible,conducting the calculationbased on
the reflection times relative to the at least two and/or three microphones, to
obtain a check of the control of the laser beams. In fact, with a simple calculation
based on the reflection times, it is possible to calculate the location of origin.

[0047] Furthermore, by detecting the ablation noise,it is possible to draw conclusions as
to further properties of the ablation material and/or the material in the vicinity of
the ablation. Correspondingly, it is possible, for example, to arrive at a rough
volume determination relative tothe material that is still present or regarding the
solidity of the ablated material. This allows for a very effective controlling action
of the ablation.

[0048] By detecting the ablation noise, using a laser as means of ablation, it is possible
to determine the necessary laser and/or pulse energy. The same can differ
depending on the jaw bone or the substance that is to be ablated. For example,

the laser energy can be slowly increased until an ablation noise is detected. This

way, it is possible to adjust the required laser energy very precisely adjusting the



[0059] Figure 3 is a schematic representation of the functionality of
the system according to the invention; [0060] Figure 4 is a schematic
representation as in Figure 3, but with cooling neans;and [0061]
Figure 5 is a schematic representation of a di stance neasurenent;
[0062] Figure 6 is a schematic overvi g/of a second system accordi ng
to the invention; and [0063] Figure 7 1s a schematic overview of a

third systemaccorgdi ng to,the inventjon. s(s) to enhody the .
vent on - THTECGAE Pl ot LenaEonehrdk: ROy e, At eppeinly
1 includes two depicted teeth 2. Furthernore, also shown is a hole 4,
and | aser b@anisablatien whie gunigpeng thetherval iUk he same. The laser is

i ntroduced using a handpi ece 5. The handpi ece5 therein can be held by
t he ph4&] dmeoinsggion, dedes cpnoviderythBesamne manteing @ssa meeans, farhablating a
wei ght of the handpiece is supported by the physician. The precise

al i gnnment opulsee lasendpiligeteglide thatds comaedted bt pudsearassrdagrording o Clam
determ ned by a dental splint 3 and the connecting neans. Using |aser
beam 8, t he4hatieartageouslyeedrngrisss mhns ifondéteotnd e hoatiio neiserasl arellads

splint 3 is applied to these two teeth 2 and serves to fasten and/or

align the hap@Rsesedétecting the time delay between the generation or the passage of a
laser pulse through the insertion device and the detection of the ablation noise.
This allows for the implementation of an especially reliable and precise distance
measurement. The reflection time of the laser beam therein can typically be
neglected.

[0050] A focusing device is advantageously provided in, on or adjacent to the insertion
device. Using such a focusing device, which comprises particularly two or more
lenses, it is possible to focus the laser beam, particularly at the location where
the ablation is to take place. The focusing device is advantageously set up such
that the focus can be shifted and, in particular, tracks the course of the ablation.
This is especially advantageous for deep ablations in order to ensure that the full
intensity of the ablation means is always available and focused on the ablation
location. Tracking therein can be oriented on the planned, calculated and/or
measured and already completed ablation and/or the depth of the planned,
calculated and/or measured ablation location.

[0051] Advantageously, the fixation device can have positioned thereon or therein

devices for cooling, particularly for supplying and, if necessary, drawing off a

cooling agent. The cooling means supply therein can be provided, for example,



[ 0065] A systemof this kind can be used to create a hole 4 in a
targeted manner. [0066] Figure 2is a schematic representation of a
system according to the invention, wherein the dental splint 3 is
applied to a jaw 1 that is not part of the system The observer
recogni zes a first connecting el ement @ which is solidly and rigidly
connected to the dental splint 3. A second connectlng nmeans 7 is

solidly and ri on ted. tpo th d portion 14 The_ s

Turn. s sobdt Jortia o P drpethaaieal  sPOlies SGlanee bk 4 Aditable
homever IS anany connected to a launch portion 16, which opens P
into a | asefoding agantis fexexamide, regled waters Odl@p‘%@ﬂ @nt"aalllsart@e selected
novabl e housi ng | aunching the | aser pul ses thereof in the |aunch
portion 16, codlingragemt mill akbdve anasar hpamm €6 pass imithdutsioflfiersoiny thei shgetineas
| aser beam When the | aser beamexits the |aunch portion 16 and
enters the aughrasrpdskiblée.tA eactidrectteinet cae thetgrevided forldrawiraseff thke atoling
then enters an end portion 14, where it is redirected in the

direction Ofa érteltiigPodsibBNe doanedBF& d@implénsitioalthédrrdihat afdalistomarily
| ocati on. [0067 Figure 3is a cross-section of the system

accor di ng théﬂ'&%lé W%H?'d@htal%ﬁ‘é@eﬂaﬂé\%r & %Oc&{'&é%b!é té pké\)i\déta g\oolmg

dental splint 3 1s placed onto the which is fastened at

| ocation by, f ve f e I 3

first connecﬁe‘?ﬁg‘ﬁ“ﬁ@;ﬁ’sBéé#%%ﬁan%%@ s@v&*%héﬁf beﬁ@néﬂf@oadn%%b B SBtically
7. An end p rtiaon and a.scanner 11 ed t

second conn 5?¥%aﬁgafﬁ§pend'ﬁ%ropf3ﬂ@9| bt grntoBReRas %PU%écL%wewe
11 has a I| SUIde éo into which a pul sed | aser, which is generated
in a laser, "i’ ANPAUREhESVas | aser beam 8 into scanner 11. Located

i nside scanner 11 are two scanner mrrors 12, which are fastened each
on anold088] Gevseiuably, thegenicesiorgipoliag cam beenvisiensdyn ke ipsritipn piese.
and allows for deflecting |laser beam 8 in different directions and

pl anes[0DBBE Thys,ianetireespedding raetbod maiuld gompriseatier stepsins 8 depicted in
di fferent shades of grey.Laser beans 8, which are deflected in this
manner, areal pivitng drnpreparingprat ficatiobddenposy, pantiseldHy mhisedosredhe imaging
deflecting mrror 15 and are thereby redirected in the direction of
the jawl. Thiaferias 2Rehlohde el eaetyl aw material and create hole 4.
[0068] Figure 4 shows the representation fromFigure 3, but with a
cool i ng ageﬁtfﬁr‘rﬁ;mé/f%i%ﬂrtﬁ\n(?ezrn Rab&H HOhSEHE Rdgidk0 ZFdrfic At jaw or
suction channel 24. Channels 22, 24 include the correspondlng

hook- ups ong %k}le %t5| de for connecting a supply and/or suction

means. The nozz 3 directs the jet of cooling agent upon the

agent 15 115ugoncson e MbiatbyioRudCritieE bl gt B8

handpi ece 5. The Fonnectl ng neans and the dental splint therein are
not depi ct etPIFENAEERSeam 8 i s | aunched via scanner 11 and the

d. application of the ablation means for ablating the material.

[0054] Advantageously, the ablation operation is planned in advance. It is especially
advantageous for the ablation to be implemented by means of a scanning-type
method that provides for the ablation to be always only implemented at small
points, whereby the planned or desired ablation is accomplished gradually.

Taking distance measurements is especially advantageous for optimizing the



20 scanner mrror 12 thereof as well as viadeflecting mrror 15 into
the hole 4. There, the beamis partially reflected and subsequently
redirected via a triangulation mrror 20, which is disposed in an
additionally nounted triangulation arm18, to a CCD 19. By the

di spl acenent of the |aser beam 8 on t CCD 19, it is possible to
detect the change relative to the depth of the hole 4.

Advant ageousl}é_ a %aser beam 8 is.used therein, whi (;th doe§ not ‘ sfu{t
in an abl at PYRIEY (AeSXAIRIReA? NIQUFe MQAUGNRIERISIAN Ry terAms gfcqnirol of the
possible to nove the | aser beam 8 inside hole 4. This way it is

possi bl e t oaklatien withheeggeh i eagebAnd Hecushanger ita C@@tﬁateofort%mm ethe
at different |ocations. Wien the energy of the |aser beam8 is

i ncreased, expested abladionawithdhatdohieved aldaiion, ahered assadjust dipe ablation
abl ation noise2l, which is indicated by wave fronts. Said abl ation

noi se2l hi t actidmeconrespopldighs 11 7s @spediallydateanitegedys fdneadkiitional Batas to be
way, it is possible to gather information as to the structure on

whi ch the aghthblicibdareidseh e dvaribien of (edabiMiseayiee, whichichf ahei I8¢ uilized
time is known, when |aser beam 8 arrives in hole 4 and/or passes the

handpi ece5 fE)"roh w{@m Ly si de of the handpiece 5, it is possible
to determne the depth of the hole 4 and/or the distance of the base

thereof relative to the m crophones 17. Know edge as to the exact
time of when the beam arrives at the base of the hole 4 is not

requirgIe ge L zéeflaectlon time of |aser beam8 is mnimal in
rel ati oh f Fﬁép (E ?8‘5 VINGS of the acousti c vvaves of the abl ati on

noi se2 | ect ed. )70 6 is .a

Fepr os0RBA! Fiffer savasedamesoubemauts PR £ FHer HeReiS o hRAoYSTyon
novabl e arm for guiding the | aser beam 8. The armin part includes

l'i ght gui deghallpe @%‘Qﬁﬁ&asﬁ‘ioﬂéh@jﬁéﬁﬁf@@éﬁ di@yings.t he arm The arm can
21 be rotated or bent at a plurality of |ocations. These degrees of

f r eedolP0&6EShewih @se irdthisyfigaresoingdetail anfalipivece 5 i s di sposed on and
connected to the arm Dental splint 3 is also shown. [0071] An

enbodi [08H7] Riguhe 4 isevadileenaicrovesview b thabpplicstibh of dine spstermbiesiekiths oral
for the practical application inside the oral cavity. [0072] Figure 7
is a seghgtyatic representation of a third systemaccording to the
invention simlarly to Figure 6, wherein a scanner 11 is disposed at

the bagpsef FigliRe 21 schematic overview of a system according to the invention;
[0059] Figure 3 is a schematic representation of the functionality of the system
according to the invention;
[0060] Figure 4 is a schematic representation as in Figure 3, but with cooling
means;and
[0061] Figure 5 is a schematic representation of a distance measurement;
[0062] Figure 6 is a schematic overview of a second system according to the invention;
and
[0063] Figure 7 is a schematic overview of a third system according to the invention.

Ways(s) to embody the invention



[ 0073] Further advantageous enbodi ed exanpl es can be easily devised
by the person skilled in the art and, if necessary, adapted to the
respective requirenents. [0074] List of reference signs: 1. Jaw 2.
Tooth 3. Dental splint 4. Hole
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[0064] Figure 1 shows a human head with a jaw 1. Figure 1 includes two depicted teeth
2. Furthermore, also shown is a hole 4, and laser beam 8 is directed upon the
base of the same. The laser is introduced using a handpiece 5. The handpiece5
therein can be held by the physician or user, respectively.Being held means
merely that the weight of the handpiece is supported by the physician.The
precise alignment of the handpiece 5, or at least that of an end portion, is
determined by a dental splint 3 and the connecting means. Using laser beam 8,
the hole 4 is created by ablation from the jaw bone. A dental splint 3 is applied to
these two teeth 2 and serves to fasten and/or align the handpiece 5.

[0065] A system of this kind can be used to create a hole 4 in a targeted manner.

[0066] Figure 2is a schematic representation of a system according to the invention,
wherein the dental splint 3 is applied to a jaw 1 that is not part of the system. The
observer recognizes a first connecting element 6, which is solidly and rigidly
connected to the dental splint 3. A second connecting means 7 is solidly and
rigidly connected to the end portion 14.The same, in turn, is solidly and rigidly
connected to the scanner 11. Scanner 11, however, is movably connected to a
launch portion 16, which opens up into a laser 9. In this example, laser 9 is
disposed in a large movable housing launching the laser pulses thereof in the
launch portion 16, which is movable multiple times in itself and guides the laser
beam. When the laser beam exits the launch portion 16 and enters the scanner
11, it can be deflected therein. The laser beam then enters an end portion 14,
where it is redirected in the direction of the jaw 1. The jaw material can be

ablated at that location.



5. Handpi ece 6. First connecting nmeans 7. Second connecting neans 8.

Laser

beam 9. Laser 10. Light guide 11. Scanner 12. Scanner mrror
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[0067] Figure 3is a cross-section of the system according to the invention. Furthermore,

also shown is a jaw 1. A dental splint 3 is placed onto the jaw1, which is fastened
at that location by means ofa positive fit. The dental splint3 includes a first
connecting means 6 that engages with a second connecting means 7. An end
portion 14 and a scanner 11 are fixedly connected to the second connecting
means 7. For the launch of a laser beam 8, scanner 11 has a light guide 10 into
which a puised laser, which is generated in a laser, is launched as laser beam 8
into scanner 11. Located inside scanner 11 are two scanner mirrors 12, which
are fastened each on amotion device 13. Said motion device 13 is computer-
controlled and allows for deflecting laser beam 8 in different directions and
planes.This is indicated by a plurality of laser beams 8 depicted in different
shades of grey.Laser beams 8, which are deflected in this manner, are incident in
end portion 14 upon afixedly disposed deflecting mirror 15 and are thereby
redirected in the direction of the jaw1. This is how they ablate jaw material and

create hole 4.

[0068] Figure 4 shows the representation from Figure 3, but with a cooling agent supply

channel22, a cooling agent nozzle 23 and a suction channel24. Channels 22, 24
include the corresponding hook-ups on the outside for connecting a supply
and/or suction means.The nozzle 23 directs the jet of cooling agent upon the
location where the ablation occurs. The flow direction of the cooling agent is

fllustrated by the arrows.

[0069] Figure 5 shows the handpiece 5.The connecting means and the dental splint

therein are not depicted.The laser beam 8 is launched via scanner 11 and the



13. Mbtion
portion 17.
mrror

device 14. End portion 15. Deflecting mrror 16. Launch
M crophone 18. Triangul ationarm 19. CCD 20. Triangul ation
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scanner mirror 12 thereof as well as viadeflecting mirror 15 into the hole 4.
There, the beam is partially reflected and subsequently redirected via a
triangulation mirror 20, which is disposed in an additionally mounted triangulation
arm 18, to a CCD 19. By the displacement of the laser beam 8 on the CCD 19, it
is possible to detect the change relative to the depth of the hole 4.
Advantageously, a laser beam 8 is used therein, which does not result in an
ablation.By the movement of the scanner mirror 12, it is possible to move the
laser beam 8 inside hole 4. This way it is possible to detect the depth and/or the
change in depth of the hole 4 at different locations. When the energy of the laser
beam 8 is increased, which causes an ablation to occur, there results an ablation
noise21, which is indicated by wave fronts. Said ablation noise21hits the
microphones 17 and is detected by the same. This way, it is possible to gather
information as to the structure on which the ablation noise 21has occurred.
Moreover, if the point in time is known, when laser beam 8 arrives in hole 4
and/or passes the handpiece5 or is generated outside of the handpiece 5, it is
possible to determine the depth of the hole 4 and/or the distance of the base
thereof relative to the microphones 17. Knowledge as to the exact time of when
the beam arrives at the base of the hole 4 is not required, because the reflection
time of laser beam 8 is minimal in relation to the reflection time of the acoustic

waves of the ablation noise21 and can be neglected.

[0070] Figure 6 is a schematic representation of a second system according to the

invention having a movable arm for guiding the laser beam 8. The arm in part

includes light guides 10. A scanner 11 is disposed inside the arm. The arm can



21. Ablation noise 22. Cooling agent supply channel 23. Cooling
agent nozzle 24. Suction channel 24 dains
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be rotated or bent at a plurality of locations. These degrees of freedom are
indicated by arrows. A handpiece 5 is disposed on and connected to the arm.
Dental splint 3 is also shown.

[0071] An embodiment with a movable arm is associated with numerous benefits for the
practical application inside the oral cavity.

[0072] Figure 7 is a schematic representation of a third system according to the
invention similarly to Figure 6, wherein a scanner 11 is disposed at the base of
the arm.

[0073] Further advantageous embodied examples can be easily devised by the person

skilled in the art and, if necessary, adapted to the respective requirements.



1. Asystemfor ablating solid material in the oral cavity of a human
or an animal conprising a fixation structure and insertion device (5,
9, 10, 11, 14, 16), wherein the insertion device includes at | east
one neans (8, 9) for the touchless ablation of solid material and the
fixation device (3) is set up for fix% g the sane in place on a human
or animal head, particularly the jaw ?, characterized in that the
fixation device (3) includes a first connecting neans (6) and the
insertig Vi C 5 9, 10, 11,14, 16) includes a second connecting
means toﬂnf“?f\ﬁép Te’t%er?ﬁﬁeékgﬁ‘ﬁ'ecti ng means (6, 7) are set up such that
t he second connecting neans (7) can be rigidly connected to the
fixati dnd@vi ce (3),and in that the fixation device (3) and insertion
device (5, 9, 10, 11, 14, 16) are configured such that the second
connecfi hgotheans (7), followi ng the connecting action to the fixation
structure (3) that is fixed on the head, is in a fixed position
rel ati geDentabisplaw bone (1) or a tooth (2) of a human or animal. 2.
The system according to aim1l, wherein the fixed position is a
positignHbleat is predeterm ned by the fixation device (3) and the
connecting nmeans (6, 7). 3. The system according to any one of the

} wherein the fixation device (3) conprises a denta

previ ogsysh
and/ or jaMI@% Int for clanping upon the jaw portion (1) and/or teeth

(2) angllglgiticg%@&} medns 4 The system according to any one of the
previ ous al ns, erern the at | east one neans for ablation

conprises_ a | sed Jl.aser (9) or a light guide (10) that is connected
to a p21§§ﬁpﬂ&$§ﬂnef ?QHE¥&§he system according to the previous C aim

characgerize in that the insertion
. Laser beam

9. Laser

10. Light guide

11. Scanner

12. Scanner mirror
13. Motion device
14. End portion

15. Deflecting mirror
16. Launch portion
17. Microphone

18. Triangulationarm
19. CCD

20. Triangulation mirror
21. Ablation noise

22. Cooling agent supply channel



device conprises a scanner (11) for deflecting the at | east one neans
(8, 9) for touchless ablation. 6. The system according to C aimb5,
characterized in that the scanner (11) conprises at |east one scanner
mrror (12) that is fastened to a notion device (13) for the
control |l able deflection of the |aser am (8). 7. The system
according to Caim6, characterized in that the notion device (13) is
rigidI% c8nnected to the second connecting nmeans (7). 8. The system
accor dAgPMGRIPREPPEEs O aim characterized in that the insertion
devi ce conprises a scanner (11), which conprises at |east one scanner
mi rr or 2¢a9Yctiangghanget ast ened to a notion device (13) for the
controllable deflection of the |aser beam(8), and in that the notion
device (13) is rigidly connectedto the second connecting nmeans (7).

9. The system according to the any one of previous Cains for

i ncorporating a,



particularly angular, hole (4) in a jaw bone (1), particularly for

I nserting a fastening structure for an inplant in a jaw bone (1). 26
10. The system according to any one of the previous Cains 1 to 7 set
up for incorporating a hole (4) or a recess into a tooth (2). 11. The
system according to any one of the prgyious Clains 1 to 7 set up for
abl ating jaw bone (1) in the direct vicinity of a tooth (2) for
influqu-%ﬁ%the novenment of the tooth (2) inside the jaw (1). 12. The
system ding to any one of the previous Cl ai s mherein t he
insertion device (5, 9, 10 nprises

di st ande- medseister fap@ptaing 1SPlld1r9§iten§lsm meeorgyga\ém a8 dremary of gnanmal
11, characterized in that the distancemeasuringdevi ce conprises .
means, part cempesing adfixdtionstrushise and ingsttioredevigy (5,i%r10dé1 et4.i 16, wherein
abl at i onnoi se.
the insertion device includes at [east one means (8, 9) for the touchless ablation
of solid material and the fixation device (3) is set up for fixing the same in place
on a human or animal head, particularly the jaw(1}, characterized in that the
fixation device (3) includes a first connecting means (6) and the insertion device
(5, 9, 10, 11,14, 16) includes a second connecting means (7), wherein the
connecting means (6, 7) are set up such that the second connecting means (7)
can be rigidly connected to the fixation device (3),and in that the fixation device
(3) and insertion device (5, 9, 10, 11, 14, 16) are configured such that the second
connecting means (7), following the connecting action to the fixation structure (3)

that is fixed on the head, is in a fixed position relative to a jaw bone (1) or a tooth

(2) of a human or animal.

2. The system according to Claim 1, wherein the fixed position is a position that is

predetermined by the fixation device (3) and the connecting means (6, 7).

3. The system according to any one of the previous Claims, wherein the fixation
device (3) comprises a dental and/or jaw splint for clamping upon the jaw portion

(1) and/or teeth (2) and/or implants.
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The system according to any one of the previous Claims, wherein the at least
one means for ablation comprises a pulsed laser (9) or a light guide (10) that is

connected to a pulsed laser (9).

The system according to the previous Claim, characterized in that the insertion
device comprises a scanner (11) for deflecting the at least one means (8, 9) for

touchless ablation.

The system according to Claim 5, characterized in that the scanner (11)
comprises at least one scanner mirror (12) that is fastened to a motion device

(13) for the controllable deflection of the laser beam (8).

The system according to Claim 6, characterized in that the motion device (13) is

rigidly connected to the second connecting means (7).

The system according to the previous Claim, characterized in that the insertion
device comprises a scanner (11), which comprises at least one scanner mirror
(12) that is fastened to a motion device (13) for the controllable deflection of the
laser beam(8), and in that the motion device (13} is rigidly connectedto the

second connecting means (7).

The system according to the any one of previous Claims for incorporating a,
particularly angular, hole (4) in a jaw bone (1), particularly for inserting a

fastening structure for an implant in a jaw bone (1).



10.

11.

12.

13.
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The system according to any one of the previous Claims 1 to 7 set up for

incorporating a hole (4) or a recess into a tooth (2).

The system according to any one of the previous Claims 1 to 7 set up for ablating
jaw bone (1) in the direct vicinity of a tooth (2) for influencing the movement of

the tooth (2) inside the jaw (1).

The system according to any one of the previous Claims wherein the insertion

device (5, 9, 10, 11, 14, 16) comprises a distance-measuring device (17, 18).

The system according to Claim 11, characterized in that the distance-
measuringdevice comprises means, particularly at least one microphone (17), for

detecting an ablationnoise.



