WO 2006/015131 PCTftS200s/026809 | FACIAL TISSUE
STRENGTHENING AND TIGHTENING DEVICE AND METHODS This
application claims priority to U.S. Patent Application Serial No.
10/903,325, titled "Facial Tissue Strengthening and Tightening Device and
MEEHHEE®1§fiEd July 30, 2004, incorporated herein by referercenThis/ 026809
application is a continuation-in-park df pending U.S. Patent Application
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ChiealbrmisiblecisiqnrAg relatively small and the recovery period
relatively rapid. The invention also pertains to attendant methods for

enhancing the ene efteriNDf dFcTaiYi feUENSI@eplanes via
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however, this application and those co-pending applications perform face-lifting
via precise uniform planar tissue separation with tissue tightening resulting
from energetic alteration of the freshly divided tissue planes. The device acts
below the surface of the skin through the most minimal of incisions. The

invention is the only tip configuration able to generate over 1000 am? of wall-less
undermined facial skin in under 20 minutes using only three 1 cm long incisions.
Although the invention can dramatically and uniformly affect large subsurface
areas and volumes of tissue, the use of the device would be considered as
minimally invasive cosmetic surgery since the clinically visible incisions are
relatively small and the recovery period relatively rapid. The invention also
pertains to attendant methods for enhancing the energetic effects of the divided
tissue planes via concurrent application of organic and inorganic, chemicals and
materials. The goal of this application and related applications is to, with



WI) 3006/915131 PCT/i7S3003/026809 2 minimal invasion and complete
epidermal avoidance, efficiently and uniformly separate and divide human
tissue planes withoutleaving remnant fibrous tissue tunnels, to
concomitantly coagulate distant unseen blood vessels, and to
eNerglfiékilj alter tissues on either side of the divided tissuRIIEAEE5/036809
induce tissue contraction and strenéthenlng via collagen formation.
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efmaf aration fhu n fa ial tissue Ianesgwnhout leavin
remnant fi ﬁgﬁgrhas%ueotm Riet ﬁllsfg’r‘f GGk %1’1%81“15’

taﬁammmmlmemmmmeammmmw
g]mfaee mwmmemggﬁ&agwﬁefﬁt&mgﬂ&ﬁﬁtﬁm%@é%lsff)&%lcl{gptlog of
an Um N SKi Yy composed O at least
g*g%@gfrfﬁéﬁ A st b e S el
COPiERsEE: 2 psrenathepies vidiydbgeisomietitne rAﬂylﬂipm]lj (w)
suhﬁi@fé?ﬁdﬁﬂi&!ﬁiﬂtﬁxt»ﬁ&@ﬁ!u@ﬁ% ﬁbg@& é‘t@&l{c{'téﬁé%@ﬁ
ta uv natl et S. energles | e dermi
O S e v s raaaeeaemef» S0
consgEre Arth gre G?f@%%ﬂ%‘@%mmm uxmhmaom:b fﬁmb er d&@mts

Wheneawiate Mﬁéeww&m%@fmk%ﬁg%é%
agl| %&p& ﬁp ;,Qp Woduce new reparative strengthenlng collage ut

contract, thu ening and sealing healing tissue. Collagen is a basic
structural ﬁﬁ@féﬁ% #eé@@melgh iamsedtyatboftbed ofrateln dYaittis present

inTheae efybRoifitiae ﬂ@@?ﬂm@n{lﬁﬁs@ﬂé@ @Pﬁ@%ﬂ?\%&%@t@ﬁ %t

e race, Jocation age and prev 0)

frlg%%n%ﬁgfﬁ t#g' I§§IVIC fuar q#&n%g AR o i @Hsﬂmﬁ?ﬁ‘&e‘*ﬂ? éﬁ&‘sﬁé}léﬂlel
tdth EERES SpsuseoTTarAdeal bollamert fiveet ofhicistroighlyation esEoEEs t0
thevefirectionoieanlioganaus %@ﬁ%&%@@ﬁd&’ﬁﬁ%ﬁ@@&‘ﬁ@%ﬁ%ﬂ&g

ly. Thermal damage to collagen is |key brought about b
"15958%%5% e AT o o onal o e

haReeipcivss in the skeioris wch hofrthens iatiesistiee
C@Wmmmmywmﬂ@elmﬁﬁgfgeee ArnBBdasULal LAy % and
0]

S S wcoII e chnlcal tlssue N ess, a
(:gér:{g[?oatlél(LadEl g?] ifor o%r%a o] ?sc g&ﬁeﬁ%ﬁ%@ﬂﬁé&?ﬁ%ﬂy

e Eﬁ?ﬁl%‘&!’lﬂ} aeneibmestedirpbdebamin bades nfsyrexiausly sun .
under 5% of the epidermis, half of the dermis and about 20% of the

subcutaneous, depending upon the race, location, age and previous trauma of
the individual. Immediate collagen shrinkage is usually parallel to the axis of

the individual collagen fiber, which roughly corresponds to the direction of
collagenous strands as seen when stained and viewed microscopically. Thermal
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damage to collagen is likely brought about by hydrolysis of cross-linked
collagen molecules and reformation of hydrogen bonds resulting in loss of
portions or all of the characteristic collagen triple-helix. New collagen formed as
the result of trauma and some diseases; new collagen is technically scar tissue.
Nonetheless, a controlled and uniform formation of scar tissue can be medically
beneﬁcial and visually desirable as can be seen in cases of previously sun-



WO 2006/015131 PCT/6S2005/026309 3 damaged women's faces
following a deep chemical peel. Thus, the formation of new collagen in a
desirable, uniform and controlled fashion may lead to tissue

strengthening as well as tightening. It has been said that in the human
faee 200dHéLt uniformity there is only deformity. Currently, apoeed xiaisssoo
for a surgical device with the followiny assets: 1) minimally invasive
insertion - to treat the entire face and neck through only three 3/ 8 of an
inch incisions, 2a) precise horizontal/tangential tissue layer separation
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will reappear following the contractile healing phase. Currently no device
or method fPRlEr@Reathedpllerargaersssbmaimipialie ity etvesrmgery

simitltarepfislyridfierstihgical device entrance wounds, 2) rapid patient recovery
and healing, 3) ability to be used with tumescent anesthesia, 4) complete
epidermal avoidance or bypass, 5) 20 minute operating time in the face and neck
to efficiently separate and divide human tissue planes, while coagulating blood
vessels, 6) concurrent ability to alter tissues adjacent to the divided tissue planes

thereby inducing collagenous reformation, contraction and strengthening, 7)
complete breaking and detachment of all of the fibrous binding elements
between the dermis and the deeper skin structures so that feformaﬁon and
reattachment will not occur thus reducing the chance that targeted wrinkles,
undulations, folds or defects in the surface tissues of the face will reappear
following the contractile healing phase. Currently no device or method in the
medical literature addresses all of these concerns simultaneously. After the



WO 2006/015131 PCT/CtS20051026809 4 insertion of simple tumescent
anesthesia, a human facial procedure is estimated to take only 15
minutes to perform in experienced hands, including stitching. Cutting (in
surgery), lysis (in surgery), sharp undermining and blunt undermining
hHéPeesrseéfined in applicant's prior related art. Sharp inSHUNEN065/026809
undermining is a mainstay of plasticsurgery, however even experienced
plastic surgeons performing face-lifts may, from time to time, "lose" the
correct tissue plane while performing sharp undermining; even with great
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érfe%ﬁm %éforemenhoned referenced patents and those of

apphcant Current face-lifting instruments that cut with other than manual
energy are incapable of providing a uniform wall free tissue plane during
energized face-lifting dissection. Current lasers must be crudely fired from
positions outside the patient to energize tissue within the face and cutin a very
imprecise fashion (See "Manual of Tumescent Liposculpture and Laser Cosmetic
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Surgery" by Cook, R.C. and Cook, K.K., Lippincott, Williams, and Wilkins,
Philadelphia ISBN: 0-7817-1987-9, 1999) using current energy assisted face-lifting
methods. Currently deep dermal tissue is treated, altered or damaged with little
precision. Complications from the aforementioned technique have been

summarized by Jacobs et al. in Dermatologic Surgery 26: 625-632, 2000.



electrosurgical devices have been defined in the referenced patents and
those of applicant. The paper-thin layer of the skin that gives all humans
their pigmentary color and texture is the epidermis. unfortunately, virtually
every skin rejuvenation system that has existed until now (with the

exX¥e 3P B3injectable skin filling compounds) and even tragitigfahos/o2sso0
face-lifting surgery (when cutting thrdugh the skin around the ear is
considered) must pass through the epidermis to attempt to reach and
treat the dermis. Damage to the epidermis and its component structures
often resultSHadnaRSEaLR BelotarBHSCotifiblotidusgsdntiegkin as is
seelrdnasaagidnigicbhresitimenconidrrationieieibedasi Aeaad8 d¥ose of
scientists and engineers regarding skin rejuvenation procedures is how to
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e planes. Additionally, the orderly and precise formation of new collagen

(neocollagenesis) in the dermis by the invention and related patents may lead to
desirable tissue strengthening as well as tightening. As the human facial skin
ages, some of the strongest layers of tissue which plastic surgeons use to stitch-
tighten the face, the fibrous layers known as fascia or SMAS = Superficial
Musculo Aponeurotic System, become thinner and weaker. Disease and
environmental factors such as diet and chemical exposure also take their toll.
Various embodiments of the invention can be passed along these layers
activating fibroblasts, increasing the amount of collagen as a result of the
precisely delivered traumatic or tissue-altering energies the device inflicts to the
uniform tissue planes the device creates, thus thickening and strengthening the
aging layers. If even further strengthening is needed in the giant, precise,
bloodless subsurface plane that the device establishes using only three



introduction into the face of reinforcing meshes, tethers, slings made of
organic and/or inorganic materials as well as facial implants. Prolotherapy
agents have never been previously described for facial tightening or
strengthening, to our knowledge, possibly because there is currently no
indPuMEPmSaiiailable to precisely create uniform facial tissSugdalaRemIARE 9
which the chemical gradients' of potential prologherapy agents can act.
Following applicants uniform invention-induced, facial tissue plane
formations, prolotherapy fluids can be injected into the minimal incisions
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rEBITRS Ba bRV ERINADES HRIMSs this demand. All currently available
laser treatments, however, exhibit significant problems and these laser systems
typically operate safely and effectively only over a narrow, patient dependent
treatment range.” The prime reason for the narrow range is the ultra-delicate
epidermis. Anderson advocates, “Studies indicate that the efficacy for treatment
of rhytides (wrinkles) and solar elastosis improves with increased thermal
damage depth [Anderson’s reference 9]. The most effective Erbium: YAG
(Yttrium Aluminum Garnet) lasers for the treatment of thytides use longer pulse
durations to increase the residual thermal damage depﬂi [ref 10]. To enhance
wound healing without sacrificing efficacy, a combined approach has become
popular for ASR [ref 11]. To overcome the problems associated with ASR
procedures, the so-called NDR technologies have emerged that selectively



epidermis [refs 12-25]. In this technique, controlled dermal heating without
epidermal damage is achieved by combination of laser treatment with
properly timed superficial skin cooling. The wound response to thermally
damaged dermal. tissue results in formation of new dermal collagen and
r&par0eFaissile defects related to photoaging. The absenceof egidermabo
damage in NDR techniques significantly decrease the severity and
duration of treatment related side effects. Lasers used for NDR
procedures have a much deeper optical penetration depth
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and cannot be passed beneath the skin without another attachment or
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Unfortunately, surface treatments are only temp ¥ and cause only
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MENDs (Micro Epidermal Necrotic Debris) as a “vehicle”.”
Externally applied FP as described by Anderson differs from
applicant. Anderson’s FP device must be placed on the external skin surface and

has not been described for internal use to reach the outer layers of skin from the
inside route. Anderson’s FP device is external, not designed to, not can it, break
the fibrous tissues beneath the surface skin and cannot be passed beneath the
skin without another attachment or device such as applicant’s tip to “ice-break”
the way. Without breaking the fibrous bonds below the skin surface that attach
the surface skin to the deeper structures of the face that bind wrinkles in
permanently. Unfortunately, surface treatments are only temporary and cause
only minor tightening. Anderson’s externally applied art must restrict energy



fragile epidermis. Anderson uses MENDs (Micro Epidermal Necrotic
Debris) that allow sufficient time and space for traumatic epidermal
re-growth to occur to avoid permanently damaging the epidermis. An
embodiment of applicant creates MEND or even Focal Macroscopic
NECroE9IEENIN) and delivers energy, from inside out on umifarosiBsusssoo
planes allowing uniform energy gradients and therefore bypass the
delicate and sensitive epidermis while still bringing about deeper tissue
contraction. Applicant's US 6,203,540 involves laser fiberoptics which can
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Laser Arepiediicsuesandslastosairalyiraaiediissupriare Siopar in.
s%veli?l re @ects However most ortantly, when it comes to interpally
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tibseruseaithesapiieilon fan etesiee Hiterylimtenilicatigypedmfee, Apdlicarease
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P&philéa200b1 2688 Ranaichtinia Gausaisibla lisesuiar sidamuitage
egetg:ts e E\a? dodb13d 15 stz gx?e@%le 3 month study period (unpublished,
photographs available upon request). The difference in results is largely due to
the great disparity between the two methods in energy delivered to the tissues.
(Underlining was added for emphasis).
Laser treated tissues and electrosurgically treated tissues are similar in

several respects. However most importantly, when it comes to internally
electro-modifying human tissues, is that immediately local vaporized tissue
regions take on a relatively high electrical impedance, and increase the voltage
difference, thus altering further local electrical penetration/ treatment of the
tissues. Irregular energy absorption by irregularly thick and irregularly formed
fibrous tunnel remnants resulting from the use of devices, other than applicant’s,



why applying tissue-altering energy to precisely formed facial tissue
planes without fibrous tunnel wall remnants is important include: "the
electrical impedance of tissue is known to decrease with increasing
frequency due to the electrical properties of cell membranes which
su@eitdttasglectrically conductive cellular fluids. As a reswlt-pibighaes00
tissue impedance, the current flux lirfes tend to penetrate less deeply
resulting in a smaller depth of tissue heating. If greater depths of issue
heating are to be effected a higher output voltage and frequency must be
usEtPEOWEF fitHse disiele iseatisavitkautorhatiefyts eshibimowanhee sistives
heaingiitgmgesiiegieignacions ;e ARSAIg A IRILSHHAE
muylfiplisd By Jmpedance., Mono %Iar electrosurgical instruments possess
a single active electrode at the Hip ot APSrEhiatgieal threlre ey
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electrical field intensity n e Go2ant BisBiaPesRiuTaEnaHtre easily
cOHFBrERAHB '@ efpreriecironmgived polive Legioninba dppdistentderise:
Whietredus eauhernash 0 lsom U DR URUE P BINSIB AN
C%@B%r%&'ﬁféfa %E?%qu\é\%g%reducm .conduction of current t OUQGh the
patient Applicant believes that thetop PSR ALt e sleipde.
entelfee duBensse batvesnfhnetore wittiadr eteclivadipes sssnonopelan
cultingelirent odhadysing.s eamRats ANSLAdMSVamonaralar. o .

bigplaL §9agHRANeN current along the planar aspects of the device..
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methods generally direct electric current along a defined pé‘ch from the active
Instrument electrode through the patient’s body into the return or grounding
electrode. Small diameter electrodes increase electrical field intensity in the
Iocah‘iy. Bipolar configurations more easily control the flow of current around
the active region of a treatment device which reduces thermal injury and thus
minimizes tissue necrosis and collateral tissue damage while reducing
conduction of current through the patient. Applicant believes that the optimum
combination of electrical energies to be used in conjunction with a protective tip
is monopolar cutting current in the lysing segments and adjunctive monopolar
or bipolar coagulation current along the planar aspects of the device. Because of
applicant’s discovery that the highly resistive lower fatty layer plane of facial



in the transfer of mediators into overlying, over-draping dermis causing its
contraction (likely by inflammatory chemical mediators or cellular transfer),
logically higher energy formats than bipolar would be necessary
tonecrosethe fatty layer for the transfer effect (subcutaneous to derniis
tréignese1isiammatory shrinkage transfer effect = SDTISTE) #a:9865626809
Eggers in US 5,871,469 and relatedfatents differs from applicant.
Eggers teaches an eleetrosurgical device that requires an ionic fluid to
create conduction between minute arrayed electrodes and relies on an
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9 aer%?fs at ?he tip may be likened to component rasps of a oil well drill bit where

the array protrusions bite into and chew away to form a canal in the target
tissue, a desired effect that is totally counter to the intentions and dynamics of
applicant. To quote Eggers in US 5,871,469 column 4 line 49: “The electric field
vaporizes the electrically conductive liquid into a thin layer over at least a
portion of the active electrode surface and then ionizes the vapor laver ...".
Eggers teaches vaporizing a thin layer of an optimizing conducting fluid;
additional application of a conducting fluid is not a necessity for applicant,
Eggers furthermore reveals in column 11: “The depth of necrosis (tissue death,
lethal alteration) will typically be between 0 to 400 microns and usually 10 to 200

microns (= 0.2mm).” The energy levels that are generated by applicant allows



Eggers' safe range. Only applicant can create tunnel free, wall free,
uniform tissue planes upon which to apply tissue modifying energy or
tissue modifying chemicals and render uniform gradient potential. Eggers'
US 5,871A-69 external skin resurfacing (Visage"Ja) requires an external
ioH2MAEI8ED and has been in clinics and is known not to remoysiuiekes
more than very fine wrinkles withoutlepidermal pigment changes or
scarring. Only the thinnest wrinkles can be reduced by Visage. Eggers
fails to describe any protrusion-recession tissue protecting energizable tip
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located “atraumatic” shield which is totally incapable of yielding tunnel-wall-
free, completely uniform facial planes upon which to energetically act since a

single shield would create non-uniform tunnels and be deflected by them to a

zone of least resistance. ‘354B1 requires that the bipolar electrodes be
maintained “a distance of 0.02 to 2mm from the target tissue during the ablation
process... maintaining this space ... translate or rotate the probe transversely
relative to the tissue (brushing)”. If coagulation or collagen shrinkage of a
deeper region of tissue is necessary (sealing an imbedded blood vessel) ... press
the electrode terminal ... Joulean heating.” In itself, ‘35481 would thus be
impossible if not completely impractical device for use as an internal, minimally-

invasive, complete facial tissue modification device because fulfilling such



from a limited incision port would impossible withoutin endoscope and
thus take hours to complete surgery (Less than opening up and closing
an entire traditional face-lift). The handling of bleeding vessels, as per
column 8 of '35081, is surgically awkward without an endoscope and
Uy ddpossible if performed blindly from hunted incisionai$entinesseo
same reasoning as just mentioned¥or '35481. '35081 relies on the
relative weakness of the electrical energy found in bipolar designs;
Clrc\‘l}ﬁéy detection and interruption with an alarm may fail to preserve
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from applicant by using a laterally based electrode and being unable to position
said portion of the cutting instrument for uniform lysis of the delicate
undersurface of the face. The lateral wire of ‘248B1 would be forced in a

£21..

direction opposite the areas of greatest fibrous build-up adjacent non-uniformily
lysed tunnels thus resulting in a non-uniform result. “079B1 is an electrosurgical
generator capable of delivering uniform discharge arc at the tip and thus more
precise cutting wave. ‘079B1 uses an active electrode with a dynamic active
surface area of varying geometry however, applicant’s geometry differs
significantly in that “079B1 is incapable of yielding tunnel-wall free completely
uniform facial planes which would adversely effect evenness in tissue plane



undesirable for collagen/fibrous tissue modification function of applicant's
tissue-modifying-energy-window/zone and would largely damage the
delicate underside of the facial dermis and dermal. plexus since '079131's
stated and anticipated geometrylacks the protective insulated protrusions
ofapplivaststo safeguard such vital structures. Virtually all @5-E68868026500
teaches bipolar electrosurgery; as Bggers states, bipolar electrosurgery
desirably create the following "plasma layer confines the molecular
dissociation process to the surface layer to minimi ze damage and
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surface. Goble teaches uses in orthopedic surgery and urological surgery
requiring a saline like solution “... to fill and distend the cavity...” as opposed to
Applicant and applicant’s prior related art which does not. Goble teaches an
Instrument useful for “brushing ... debulking ... sculpturing and smoothing” as
opposed to applicant who cuts and passes smoothly by the target tissue which is
not to be removed but energetically altered and left in place to remodel. Gobel
requires an ionic fluid pump and an aspirator and mentions the need for
endoscopic assistance as opposed to applicant. Applicant teaches a feel-only,
blindly operated device wherein pumps or aspirators are optional. Goble's
teaches “rasping” as acting like a rasp to “wear down” as opposed to applicants
prior use of the word “rasp” which just the feeling that the operating surgeon



Thennage, Inc. of Hayward, CA recently introduced to the market its
tissue contraction product of an externally applied electrosurgical template
activated while touching the outer. Energy passes through the epidermis
thus passing energy through the upper skin with the intention of

eleotrigaliysaltering collagen to achieve remodeling; damaglectp/[l@%osmmo
epidermis is reduced some by extermally spraying a cryogen (cooling gas
of about -40C on the targeted zone's epidermis at the time of the
electrical. impulse. Unfortunately; the amount of tissue contraction

THesieiaben the dednegresed autresshatiical ditesaipee diosdars, RN slaistical
ingigificance (to quote several prominent cosmetic surgeons) and is far
less than 5%. Currently, great debate exists in the cosmetic dermatologic
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9,90%,%3 mﬁ%g%,&% ang 6,430,446 and 6,425,912 and 6,405,090 and 6,387,380
and 6,381,498 and 6,381,497 and 6,337,855 and 6,377,854 and 6,350,276 and
6,311,090 and 6,241,753 and 5,948,011 and 5,919,219 and 5,871,524 and 5,755,753
are Thermage, Inc. licensed. Knowlton mentions in “498B1 “the methods of the

present invention de not provide for total necrosis of cells, Instead, ... a partial
denaturization of the collagen permitting it to become tightened.” Knowlton
cites the failure of US 5,143,063 to protect the melanocytes (pigment cells of the
epidermis) as a need “for tissue tightening without damaging the melanocytes or
other epithelial cells, or without surgical intervention.” Knowlton's before-
mentioned art is thus classified as non-invasive and therefore involving no

incisions or intended openings even in the epidermis as a result of tissue



Knowlton's devices are far to large to be adapted to any minimally
invasive surgical sites. "85481 Method for Controlled Contraction of
Collagen in Fibrous Septae in Subcutaneous Fat is largely viewed in the
medical community to be undesirable. Pulling on the septal strings cause

irdgorketirigsof the surface skin. This because cellulite (an pRglesiabigssos
problem) is currently widely thought#o be the result of contracted fibrous

septae causing in: pocketings of the upper skin layers down toward the
fatty layer. In "75381 Knowlton desires to create no deeper than a second
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co j Ir areas. | ver.periosteum. and states,
T AR B R
defRAEATTR LAREERS reifR D 3pB KRR REAPIRG i BRE Bt UEVREEan be
donegitrasieutBeBLNyiHperpitabROLIS Ob MR QRHAAFCOFE:JKAVHBRAISO
mexti ; j ' rele]] | sparing.results
o B T RO o o
mEBReIFRide JPHERE o Hesr SRR SEFONar oRketingof See srpsWiton's
SpEuiiteemmizodimbiet(is: uSissiadiepeobingas sueelivBl yriobenRouyhias be
hqwew A [ Hggg S dati r electrosurgery at
least fr%%%@n%%%égﬁ%%%%gé ?())t(ra%a%er Og-gg%%%ﬁe? Sé}?ge\fv%%e%
COIET A2 SRR 1S TR R0, KEOTHRR Sepise R AY
detenjsoftneneckdMugleobiine @ntlestopysatida g avan preiaiwo
dagiades AR IeLREIGHIARSaLS SR Y prLElalOIREY APG Al dRser

Most distinguishing Is that "/5381 fails to provide a means

urffSk AR Spin seehod i RerrigpsHY iR i Hempstisrdbabrte dveigyin a
urifdinedashioitgensy lidViaR) daswianesarialthirfegular Rieicl enibenergy
radi IC: | | { hly separated facial
R A e AR A T
cPGER AP RS TY FesABGyF R Er R g S ara s edata
gréhetientavithThd presilien sielpiagrgreimatting oof dhrcauel g sient
INGleing, e PRSI MiFer, T;E%%leBﬁgﬂﬁﬁéoﬁﬁt&%%ﬁé%i@&%%%@%}ﬁgﬂo
allow for a minimally invasive creation of a path in which to pass the

7 SR RS RR JFHRET I RS B AR AT be bass the practice of

P @itgrd82 88510 26R0% 1 rb6uefdun mid ks aitiore dkenti 4 ttOSWsfHND £%: laser

| TRER SRR OOk AR WA RIAYER LN B BREUIRY &
introducer"” that crudely in two dimensions resembles
contract the underlying dermis of the neck. Much of the endoscopy art dating
over one to two decades allows for percutaneous delivery electrosurgery and or -
laser. Most distinguishing is that “753B1 fails to provide a means to create a
uniform planar tissue surface upon which to deliver electronic energy in a
uniform fashion. Irregular target surfaces yield irregular electronic energy
gradients. Applicant can provide a uniform band of freshly separated facial
tissue to treat that is free of fibrous tunnel walls; thus, the overlying collagen can
be uniformly treated by an underlying energy source and gradient without
resultant striping or banding of the overlying skin including the epidermis.
‘753B1 provides no means or an enablement to allow for a minimally invasive

creation of a path in which to pass the ‘753B1 device freely without the formation



applicant; however; this is merely because the cylindrical 2A device with
protruding attachment channels for cables, catheters, guide wires, pull
wires, insulated wires, optical fibers, and viewing devices/scopes has
been rendered only two-dimensionally whereas three-dimensional
consitevations reveal great dissimilarity. Knowlton's description 4o, 69)uWam
4 of '276B1 mentions the device coupling to a template to receive a body
structure.. '276B1 apparently mentions and designs for only external
tissue (or other outer layer skin like mucosa) to be in contact with the
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human face while maintaining a tracking feeling. Nonetheless, following many
published studies the energy applied through the simultaneously cooled

epidermis of US “255B1 is insufficient provide a consensus on photographic
wrinkle or tissue tightening improvement beyond mild. Conversely, Applicant
and applicant’s prior related art teaches energy levels that are much higher in
fluence and bypass the ultrasensitive epidermis altogether. Applicant and
applicant’s prior related art does not necessarily require a cryogen spray to
reduce epidermal heating so as to pass significantly greater levels of electrical
energy into the targeted dermis.

Brucker, US 5,500,0012 and other spot treatment combination energy

devices using laser, fiberoptics, radiofrequency, ultrasonic or microwaves differ



cannot not penetrate the fibrous tissues of the face on their own. Such
devices are usually meant to migrate between organs to perform a “spot’
treatment on one or more of them. It is to be noted in Fig. 4 of Brucker
that electrodes 18 & 20 are detector electrodes meant to aid in the
detectimnrialectrical heart arrhytimtias and that any similagigyies566& /026300
insulated protruding segments of Applicant and applicant's prior related
art is dearly different when two dimensional drawings are considered in
three dimensions just as was Eggers'. Brucker as a bendable catheter
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therefore do not aid in device motion.

Single lumen, circular or non-planar cross sectional laser delivery
devices such as Keller US 5,445,634 & US 5,370,642 usually require the use of an
accessory endoscope. An endoscope is a cumbersome optical instrument that
would usually requires two hands to use at the same time the surgeon is
handling Keller's instrument to direct it fo the target fissue which would be
difficult indeed. Keller and similar devices differ by lacking applicant’s planar
tip configuration of protective relatively protruding non-conducting elements
with energized relative recessions. Applicant’s art can be manipulated blindly

by the surgeon without the aid of an endoscope since the device provides instant



Devices such as Keller can only perform spot tunneling unless the
surgeon is also using an endoscope that focuses some type of tissue
dissociating energy along an entire tissue plane; unfortunately, to
maintain a coordinated planar movement with Keller would be
twe20anasming and difficult Keller discusses that results ysing@i63ds/026809
and'632 are limited to channels. Loép of US 5,984,915 teaches passing
only a single bare optical fiber through human facial, subcutaneous skin
tissue. Loeb however does not teach any housing or rigid or semi-rigid
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close to the density of football leather and where the subcutaneous fatty layer
contains collagenous fibrous septae that are relatively dense although not as
dense as the fatty layer of abdomen, Loeb cannot deliver a uniform effect and is
impractical as enable in “915. Applicant differs from Loeb because applicant
provides for a relatively rigid structure housing energetic elements that can
penetrate the extensive fibrous septal network of the facial subcutaneous layer
and provide uniform tissue surfaces to enlarge thus altering the collagen of this
layer of the face efficiently. Loeb teaches a pulsed energy level in Table 1 for
“skin wrinkle removal”, that even if the impossible task of passing a single hair
thin optical fiber through the relatively dense facial fatty layer were possible

then based upon Loeb's fiber diameter it would take many hours to days to



against Loeb. The term rhytisector is a compound word derived from (rhyti
wrinkle) + (sector = to cut or remove). The tool was usually inserted; under
the skin in a natural crease, fold or hairline a distance from the targeted
wrinkle to be "removed". A rhytisector is a "Y" shaped device made of
migiabswithsibe shaft/base of the Y usually being between ar/esdodossno
long and the arms of the V portion 8f the Y being about 3-4anm and the
base (acute angle) of the rhytisector is usually thin and cutting in nature.
Rhytisectors discussed in the medical literature are completely flat when
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e

maiFdieémedical instrument manufacturers: Bernsco, Ellman, Colorado
Biomedical, Conmed, Delasco, Snowden-Pencer, Tiemann, and Wells-johnson
and found no mention of any rhytisector that was electrifiable or substantially
electrically resistive on the distal tips of the “Y”. Even if a rhytisector was .
insulated similar to applicant the shape would be different since the rhytisector
is a completely thin and equally flat instrument.

U.S. Patent No. 5,776,092 by Farin describes a single tube device that
can deliver laser, ultrasound or radio frequency devices to treat tissue.
However, Farin's device is not intended for separating tissue planes and is
susceptible to catching, tearing or puncturing the tissue when manipulated. The
dissimilarities between Farin’s device and those similar have been described in

this application and those co-pending,



uniquely from the present invention. The facial skin and substructure of
Caucasian men and women begins to droop and develop folds between
the ages of 45 and 55. Patients of Asian, Hispanic and African origin will
experience the same stage of this condition but at a bit later age.
GrrRpyileng incisions of 10- 20 cm are made around each-@f b8 W 9ss00
ears, for the purposes of hiding thescars; skin is cut out and discarded
and the remaining skin stretched. Unfortunately, skin does not thicken in
response to stretching and removal; it only thins. In the early 1990's,
some plasfit,SHigeant AdvaGAlnd M%M%@%&Mﬁﬁmw& face-
face-lifting on women in their OffS purportedly to "stay ahead of nature."
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an object of the present invention is to provide a method and a device
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side_effects. It is another object of the inventionto provide a surgical
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tissue tlghtenlng and strengthening, Another object of the invention is to
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prafsriievetifer Chetpoded; Bedknantutilizes a unique energized lysing design
adjacent o various similar and dissimilar forms of energy to induce tissue

coniraction. The present invention provides a process for human or animal
tissue strengthening to achieve face-lifting, facial tightening, or non-~facial tissue
tightening. The device and methods can rapidly be used in hospitals as well as
office-based surgery and minimizes pain and risk of injury.

SUMMARY OF THE INVENTION
It is an object of the present invention is to provide a method and a

device that can be used by surgeons to provide quick and accurate face-lifting,
tissue strengthening or tightening maneuvers is minimally invasive, rapidly
performed with relatively speedy patient recovery while reducing pain and side
effects. |

It is another object of the invention to provide a surgical face-lifting

device that easily maintains the proper dissection plane while uniformly lysing



uniform fibro-fatty tissue separation during a face-lift that is tunnel-free
and free of fibrous walls. Tip shape and size definitions are as follows:
bulbous - tip projection in the rough geometric or rounded shape of a bulb
when viewed from the top or front when compared with a thinner lysing
aneRhaimgBegment - tip area that is thinned when comparegwitéhs o600
adjacent area in the shape of a bulwhen viewed from the front; relative
protrusion - tip projection in the rough geometric or rounded shape when
viewed from at least one angle when compared with a thinner adjacent
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completely lyse fibrous tissue. Ithas been shown in a very limited fashion by
Cook in the medical and others in the scientific literature that the effects of
energy application to the collagenous (dermal, superficial platysma musculature
and other) tissues of the face in the facelift plane can cause coniraction and

tightening. Accordingly, the invention also provides anenergy source and
delivering means, which delivers energy to the distal end of the shaft. Many
forms of energy may be used to energize various portions of the device
including multi-chromatic light, monochromatic light, laser light, radio
frequency electrical energy, vibrational energy, ultrasonic energy, microwave
energy, thermal energies both hot and cold, chemical energy or any combination
thereof. Applicant can transmit significant energy to the subcutaneous tissue
whereby the inflammation and mediators created cross the separated plane into
the overlying dermis causing inflammation and contraction,

{



Planar. round or geometric shaft may terminate in some geometry of tip
that is nonetheless substantially planar within a rectangle, somewhat
curviform or geometric but somewhat off-plane. The tip shape when seen
from above or below may vary and be rounded, squared, rectangular,

sevipiest gsalioped, grooved, or geometric. Curved and le E‘Plﬂ?
shapes may also be used. The tip stmpe when seen fromnﬁ { on%g /\9%3%)

may vary and may include oval, rectangular, serrated, scalloped,
grooved, or geometric. Although one favored embodiment provides a
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durm}g forward thrusting of the shaft Vertical slippage is pro%qblted as well
infone emcbodlment the width of the protrusions/bulbs maintains the
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chin. Forward and lifting force are then applied to the shaft of the device by the
surgeon’s hand to uniformly separate and maintain tissue planes while the
shape of the device excludes critical structures (nerves, vessels) thus avmdmg
entanglement or trauma or indiscriminate cutting of these important structures.
The same protrusions (in the most-preferred embodiment) that exclude critical
structures by virtue of their relationship to the cutting recessed segments also

serve to position the depth of the present invention with respect to the lower
dermis. The spacing of the relative protrusions (bulbs) and relative recessions
(lysing segments) maintains the tracking of the instrument. The beneficial
feeling of “tracking” is instanly palpable by the surgeon on device motion and
requires no monitor to know how the device is moving, Both the number and

spacing of protrusions in one embodiment will aid in reducing wobble or lateral



vital blood supply from the dermal plexus of vessels. Very beneficially, the
tip of the device and the action of the device can be felt/ appreciated
without direct visualization (endoscope). The surgeon can palpably feel
whether the device is tracking in the proper location; the feel of the device
aw mevasiwith palpable and easily grade-able resistancepthfgideiddloessoo
facial tissues can immediately tell tl@ user the location and the amount of
undermining that has occurred at that location. Uniquely, this device
creates uniform tissue planes, which can be uniformly energized. No
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appigagches to stimulating fibroblast/collagen reformation of the surface
skin such as deep chemical peeling (with chloroacetic A acids or phenol),

however tHEPEABRESE EmEE BErdirnsidepessioasyresionot teeew/O
2006/GibEA 3rR6] HbaABRIAE8 PR IR sl MK N QiR aNdRe manent
SR G0 A g, I o
High-Frequency Ulirasonic-Energized version, a Reciprocating Energy version,
and Electrosurgical/Radiofrequency-Energized version, a Thermal/ Heating-
Iron-Energized version, and a Microwave-Energized version have been

described in this application, those co-pending and issued.

Prolotherapy (nontraditional) may be used in conjunction with the
instant surgical device. The use of the instant surgical device provides a unique
for prolotherapy to affect precisely separated facial tissue planes. The use of
prolotherapy (traditional or nontraditional) has not, to our knowledge, ever been
described in conjunction with an internal approach to skin rejuvenation. If one

considers prolotherapy to be the injection to irritating compounds into the body

to stimulate a vigorous collagenous response then the above conclusion is true.
It may be argued that external approaches to stimulating fibroblast/ collagen
reformation of the surface skin such as deep chemical peeling (with chloroacetic

2, .
acids or phenol), however their effects cannot reach the deepest aspects of the



pralotherapy taken from the available medical literature. Prolotherapy is
also known as nonsurgical ligament reconstruction, sclerotherapy,
sclerosant therapy and regenerative injection therapy. In the 1950s, Dr.
George Hackett, a general surgeon, theorized that chronic
mugeulosiabatal pain often resulted from lax ligaments andetenosmes/ 026809
(Hackett G5. Ligament and Tendon ®Relaxation-Treatment by
Prolotherapy. 3rd ed. Springfield, 1ll: Charles C. Thomas Publishers;
1958:3-- 151). Hackett injected glucose solutions into tissues to induce a
f.tﬁ?sbmsﬂi@uﬁ@w@@ resTERRg G H e g St AR rriERTe Akind thg AsiEateand
tesplaardtsengthening. Hackett termed this treatment prolotherapy,
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injgetisispleiibiactions: dachaxesei sed FapRhEOTIC lnvshaepain a
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of prolotherapy for osteoarﬂmﬂs, low back pain, and other musculoskeletal
conditions: A psychiatric perspective. Am | Phys Med Rehabil 2004;83:379-389).

Case reports and case series have reported improvement in patients with chronic

ag

headache and neck pain treated with prolotherapy but have lacked adequate
conirol groups for comparison (Abraham I Prolotherapy for chronic headache.
Headache 1997;37:256). Randomized and quasi-randomized controlled trials have
examined the efficacy of prolotherapy in the ireatment of chronic back pain, in
many cases in patients in which standard therapies have failed (Kim SR, Stitik
TP et al. Critical review of prolotherapy for osteoarthritis, low back pain, and
other musculoskeletal conditions: A psychiairic perspective. Am | Phys Med



low-back pain. Cochrane Database Syst Rev 2004;2:CDO04059).
Although studies have shown some benefit of prolotherapy for back pain,
data cannot be pooled for meta-analysis due to clinical heterogeneity
among studies; study results are confounded by a lack of adequate

cerdrpisaxakihe presence of co-interventions (Kim SR, Stithel/Bsst@lo26s00
Critical review of prolotherapy for osteoarthritis, low back pain, and other
musenloskeletal conditions: A psychiatric perspective. Am J Phys Merl
Rehabil 2004;33:379-339. Yelland M, Mar C et al. Prolotherapy injections

foReluortioooss:-DAckspaivLiGREMangRalabase 5%’0?55@5}@31 r%n%'ﬁceﬁom,

20 4059). Prolotherapy has shown some promise’in’
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|rF£%'gggngrf§Pé#Agms omk_ehd(gge-deregndent or higher concentrgt?’ons can
also serve well'in proﬁ%t & B% Cfﬁ'ﬂff Rﬁ’i‘fj’d&%’ﬁf%‘ﬁ’ould not be limited
trBREIR4IB Ttnvloteratibacsomsaite feohisih fHOHiMBRAGREY
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syrgi ali%laﬂes created by the minimally invasive surgic
a

tl%lrrég aii%tgyleﬁn the
creal ) ¢ al device. ©
Chemicatly indueed tauthe SRYSHSH ortFstna iReardemizeh mesnecies,
trRjacRiieraargotled chifiirdlind sudpsponsmwithdtoliagey andbiisshehritic
gmund subaige ararodksliag oA DIUIE RN BOGUES AN IS e
tlgggganln%@?e%@uvgnan%n. T§§ aforementioned agents are solutions,
however the use o ngﬁ%%ﬁ‘? garﬁéjc}d%% WO 2006/015131
PCT/U520bsror8edy weliitelelithemppadsuspg osionserenen
mmﬁﬁ@@ ﬁmwg&éﬁé@mcﬂ%ﬁ@ l fmﬁré effects of such
flgg%aégcg agen tilnssue responses. Non-solutions that can wrﬁafe or
controfiably traumats e R RL R igrshtphas s ekl tesmgerinduce a

fibroblast/collagen response. However, it stands to reason that other solutions

that are relatively nontoxic to animal tissue in lower concentrations but caustic,

irritating or toxic in some dose-dependent or higher concentrations can also
serve well in prolotherapy and may include, but should not be limited to, other
sugar solutions, polidocanol, salts (ie, NaCl), sodium docecyl sulfate. Such
solutions can be injected into the pockets lying between the surgical planes
created by the minimally invasive surgical device. Chemically induced tissue
Irritation or trauma will develop in the areas thus initiating a local fibroblastic
response with collagen and tissue ground substance production, fibroblast
proliferation and resultant tissue tightening and rejuvenation. The

aforementioned agents are solutions, however the use of non-solutions including



response could include, but should not be limited to, silicone/saline
suspensions, collagen suspensions, fat globule/oil water suspension,
sand, glass, plastic granules, other insoluble granules, soaps, ground
microbiological, plant or animal matter. These type of materials would
Gaussaomigiogranulomatous response with collagen/fibropdastisaeos/oa6s00
proliferation. Of course all of the abwve materials would be injected sterile
into the pocket and any excesses evacuated or drained at the appropriate
treatment time period For decades plastic surgeons have inserted
biolgaisal aehoan: biglenical. 8raaniGARAINOIIRNIS Meshes injo g face
to_remedy defects and” lend support, an other areas such as the
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Hawignte orpracedighiy olinesmeshesanaorssinied fushidaygenawsgical
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critical structures of the skin including the epidermis, dermis, hair follicles,
subdermal STSGTa%5P BIGair Srugeens ey mseiddvieloging] ribRpand the
fithiolegiaslactgarentsdAtsngintvweibeldaniiti binveatinay asker imdelation
o, dhe S8 BYR endT IGHLE AR IS SRR f ic texthook of plastic
sur eor}:f(yBaker and G%é%ﬁ%ﬁ%@%&%&ﬁ %%ﬁtgqﬁgggu c())vr\%ng
thaé%é ? JETHBEd s EstinbARaT shiRleesanerit e arashpplicant) in
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Figgé 1Cis d%%é@%%m,the%%ssi t%[zt%%%iglé? B ag?féﬁﬁf’g%%lr\%‘vé e

ace areas for mesh to be implanted upon while fitting such large meshes

through only minimally invasive incisions.

The present invention can be used to improve the efficacy and safety
of face-lifting and face-tightening and is thus useful in a variety of cosmetic
procedures. The forgoing and other objects, features, and advantages of the
present invention will become apparent from the following description and
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A shows pertinent layers and critical structures of the skin

including the epidermis, dermis, hair follicles, subdermal plexus of blood

vessels, subcutaneous (fatty layer) and the fibrous attachments. Also shown is
location of invention’s action in relation to these layers.

Figure 1B is adapted from the classic textbook of plastic surgeons
Baker and Gordon, Surgical Rejuvenation Of The Face showing the pattern of
Ppassage of a cylindrical object (differing from applicant) in the subdermal




Baker and Gordon, Surgical Reuvenation Of The Face showing the
irregular, ridge-like, dense fibrous attachments associated with tunnels
and walls that result from passage of a cylindrical object (differing from.
applicant) in the subdermal fibrofatty layer of the face. Figure 1D shows a
sigevirwisivided into quarters of same layers of the skin. Fa6hsgaligsoo
shows a view of the location and result of passage of differing
classifications of energized probes and tip configurations. Applicant is
displayed on opposite quarters for contrast. Figure 2 shows a lateral or
Sifleovie 4y piGa! Beisionsand ROINSIef RN millpe tiefasiakls and
tightening and strengthening device, manipulation of the device, and

stipetficial nerve path locations. Figure 3 shows a side view of points of
insertion Aighvetfosadapied feomp ddasirtiytrack shpipgiaHeFiview

l9gking pwarthRfdyiral ingisionsiand: Wﬂ&éﬁmﬁﬁmémé@mmlal
tightening and streng ﬁemg? device; and erf|C|aI ner\C/i atlons.

Figgratisn drnge p%??gfus Wi TUSE e |sta shaft
ameluﬂmfmglmssfgg ofe M@W@Mﬁm&@m@%ﬁbﬁ&mus with

as@gém ﬁm%féﬁ?"’} @Qﬁg\fgc@rotrusmn and relative recession. Figure
5C is a frontal view of the tip_area o Se%. bgaratus with.a focus on

relative pr@ﬁﬂ%‘?&ﬁ?sﬂ?%‘lﬁi?@%&gglo e PRI TR S BTG io8d of
sé@menrsﬁamglumtsmmmm@w@m@@mn@%%ﬁ@faw@ée of
p@ﬁ&ﬂg%&%ﬂ%&mﬂ& MBEIE Vs BRI IS SARESRHChppisiacked

rectangles or tapered thin rectangles Figure 5E is a top view of the tip

aFER Yt % BRROSHE IS LR the relative recession. Also shown
are var|ou&m@blmmaMWanemhW@m@&QPomw of

PLHSPROMA 28001 graﬁws@@gmw gigabiysingrebenaant defhio

right): recessed |nS|de the relative recession or flush with the relative

r F PERRFStative recession. Figure SFisa

front view Bitive 3iphshmwmgetmmpta'nﬁaﬁ)ﬁpfaﬁan and vectors of tissue
passage.

Figure 4 shows a frontal view looking upward of typical incisions and
points of insertion for the facial tightening and strengthening device, and
superficial nerve path locations.

Figure 5A is a top view of the apparatus with a focus on the distal
shaft and tip region.

Figure 5B is a top view of the tip area of the apparatus with a focus on
the areas of relative protrusion and relative recession.

Figure 5C is a frontal view of the tip area of the apparatus with a focus
on relative protrﬁsions, relative recessions and associated energized segments.

Figure 5D Front view of tip showing various relative protrusions
includes a wide variety of geomeric shapes such as stacked rectangles or

tapered thin rectangles.

Figure 5E is a top view of the tip area of the apparatus with a focus on

the relative recession. Also shown are various possible locations with respect to



alignment of the relative protrusions and relative recessions. A range of
potential. embodiments take place within a rectangular field (left to right):
completely planar, "Barber-shop" tip, curviform, geometric. Also shown
are a variety of physical contact relationships between the relative
recessions@and relative protrusions including (left to right): Rati@¥hes/026500
junctions, below junctions, angulategunctions. Figure 6A. is a top view of
electrosurgical embodiment of tip, shaft, handle and relative location of
the planar-tissue-altering-window/zone. Figure 6B is an enlarged plan or

top foeml @i QeaHRS Wﬁt@é@ﬂi@@@@ﬁ@tﬂ%ﬁgqg&%@ YRRALRR relative
C%}BQ“&“@,% f%?s(iil %%%éer%fia%xt’o the planar- tissue-altering-window/zone.
Also Shown am various geometries Tor 15 B BEeHTE G & arkths relative
déR&tsiRg termini (left to right): cone, pyramid, round, geometric, bristle,

bristle on slgrini%, istl(% with "frizzles" Figure 6C describes relationship of
handpiece cBmponen SO B SR rardRn Sk ey P SERiAY Plansttop
visheprEmSEReariodimerusbtipashafixtierieaimsrelativgdotation of
thpomaﬁare&ﬁﬂmwm\ﬁiw%ﬁnsr@gﬂgﬁ&iﬁ@éﬂBﬂV@S‘%%@&)ﬁp’ shatt,

h%gdl q&d [ Iatlve,éo atlo%ot,the lanar-tisSue-altering-winddw/zone for

an%@rerm% I??ﬁ%?’for?ﬁs%? Herlh, GRI A 8P BRRY argribeua are a
DIRIiStY 4 PPt 8ICRIRTH G HRfsips3 E el EN TdlahivE he@sasentravention
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face-li '[I{%% maneuvers minimizing the tissue trauma and rem e
an & ons. . . ..
devite 1s tomprised of an undermining shaft that can be easily positioned

between disgaclion PlanpsBsFuRaRLMAKLIRNAILIC SEPAAIR

tissue planes by lysing all the connecting fibrous tissue wit
2%‘6%%%?%‘_‘11 %%b@/ﬁfééﬁ%ﬁ%%ﬂ%ﬁﬂ%%}eﬁbrous
walls. Emiighimediit s oh thrdairged tiom provyideefoor aselbatentigivaplanar
aepliaiRe-RlIRsuEAI: BRSHARURE SNPMIAI I NGheHl,,.
c%efsated tissue surfaces. gzt%er embc})%dizrlnents .proﬁ e %a%%%%%?ﬁg\?/ &5 a
rGIaIy TRt e ST RRORH R SRR SRR BSSOBRIOEP BRemapitissder by
niiepotatide tivetissoxidemdtenidg Acfotine @utttiveriptayinmad, gryeil raduce a
CoeRRRRRMAGHE, bristle on spring, bristle with “frizzies”.
Figure 6C describes relationship of handpiece components with
electrosurgical generator.
Figure 7 is a top view of LASER embodiment of tip, shaft, handle and
relative location of the planar-tissue-altering-window/zone,
Figure 8 is a top view of tip, shaft, handle and relative location of the

planar-tissue-altering-window/ zone for transferring other forms of energy, and
matter onto target tissue.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is a device that can be used by surgeons to
provide quick and accurate face-lifting maneuvers minimizing the tissue trauma
and removal. The device is comprised of an undermining shaft that can be
easily positioned between dissection planes in tissue and moved forward to

separate tissue planes by lysing all the connecting fibrous tissue without the



force on the distal end. The shaft would not be suitable for an
intravascular catheter because it would lack the needed flexibility to
traverse the vasculature. Sensors monitor tissue values such as
temperature, inductance with feedback and control electronics control

tissoleoadiening energy or flow for optimal tissue contractionsFigpEs) 26309
shows a side view of various layers &f the skin including the epidermis
1~0 dermis20, hair follicles subdermal plexus of blood vessels 4
subcutaneous (fatty layer) 50 and the fibrous attachments 60 extending
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traditional (ixtenswe {Procedure Collagen plays a critical role in the
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E}ost areas of the body (where the blood vessels supply the surface skin

from directions perpendicular to the surface), the majority of the blood supply to
the face upper neck is tangentially carried by the blood vessels of the subdermal
plexus. By uniformly sparing the subdermal plexus blood from the lips, nose
and neck surgeons can maintain the blood supply for complete tissue life in the
upper facial flap even following the irregular trauma of the traditional extensive
procedure. Collagen plays a critical role in the structure and support of the
entire body especially the face; this basic structural protein is presentinup to 5%
of the epidermis, 50% of the dermis and about 20% of the subcutaneous layer

depending upon the race, location, age and previous history of trauma in the
patient. In the face, the subcutaneous collagen percentage can be significantly
higher if the fatty content decreases due to many factors. Much of the



inferior tissue plane 98. Note Applicant's device geometry spares the
delicate subdermal plexus by positioning lysing segments during
passage. The unique geometry of the tip upon the proper motion of the
device through human or animal flesh gives the surgeon straight tracking
fEURAYMRI3A characteristic rasping sound and sensation wivtsfasiktates
easy learning and beneficially allow® virtual blind operation of the device
using solely feeling. The lysing tip 80 passes through the level of the

Iow% ortions of the hair bulbs 30 thus destroying thehair bulb and
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subdermal fibrofatty layer 50 of the face. Note the open flap 95 pulled by a
surgical rake consisting mostly of dermis with some dermal plexus attached.
This same pattern of passage of the cylindrical object will generate the irregular,

- ridge-like, fibrous tunnels and walls seen in figure 1C.

Figure 1C is adapted from the classic textbook of plastic surgeons
Baker and Gordon, Surgical Rejuvenation Of The Face showing the irregular,
ridge-like, dense fibrous attachments associated with tunnels 120 and walls 110
that result from passage of a cylindrical object (differing from applicant) in the
subdermal fibrofatty layer of the face. Note that the undersurface of the dermal,
or top leather layer of the skin flap 95, now held by a forceps, will have the
irregularly thickened ridge like pattern attached to its undersurface. The
irregular ridges on both sides of the lysed plane in three-dimensions look similar



over 30ctn in length, to expose a good view of the fibrous tunnels and
walls. The surgeon can then scissor or scalpel cut the walls and connect
the tunnels using the naked eye, however, scissors and scalpel cannot fit
nor be safely done through the minimally invasive incision sites that

applwasntssas. Again, only applicant geometry can fit throgghdae feissral
lon incision without expanding the #cisions and do the separation in
under 20 minutes that currently experienced plastic surgeons need the
large exposed flap to allow proper visualization and larger instrument
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Disagvantageous very little of the
aﬁ g’t gtapes 1‘\1/1 ding spatula, single protrusion, recessions from a single

or non-umfox:m tip, beveled, semicircular, spoon-like, chisel, fiat suffer from
problems similar to cylindrical tips: unwanted tunnel formation with irregular,
thick, remnant denser fibrous walls. The mid left quarter of this figure shows
the instentaneous results of passage of a representative cylindrical tip (non-
Applicant geometry), as viewed from the front. Note the “Swiss cheese” like
hole-effect 120 with denser fibrous-septal-walls 110 & 130 separating the holes as
a result of the passage. Unlike a mountian road tunnel torming device that
slowly drills, grinds, removes and spits back all the hard rock before moving
forward, none of the art to date is powerful enough, even the liposuction
versions (after numerous passages) to completely remove all the soft fat in its
path, let alone remove fibrous-septal-walls. Even if such devices were this




fibrous tissue in the path of the current art can be completely removed or
vaporized, especially the dense collagenous fibrous septal walls which are
known to make up a good portion of the human facial fatty underlayer.
The already dense septal collagen is thus compacted into even more
denseaspatesitially energy absorbing, collagenous fibrous,-septabwall§ss00
-11:0- following non-applicant-lip-gé@metry instrument passage. The
compaction and displacement of the collagenous septae following axial
passage through minimal incision sites using non-applicant-tip-geometry
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without leaving irregular fibrous walls or ridges. On the distal superior end of
the shaft is the planar-tissue-altering-window/zone 160 which may
accommodate various forms of energetic devises or tissue-altering chemical
dispersing ports as described in applicant’s and co-pending art. Note the
uniformity of the tissue planes that are formed on the right side of the diagram
and the absence of irregular dense fibrous septal compactions. Irregular dense
fibrous septal compactions would irregularly absorb applied tissue-modifying
energy and irregularly expose the target tissue to chemical gradients.

Figure 2 shows location and orientation of minimally invasive facial
incisions, which are the points of instrument insertion 210 through the epidermis

and dermis for the facial tightening and strengthening device. Also shown are



permanent damage to the delicate motor nerves of these areas resulting
in palsy. The partial top view of the face-lift apparatus of the present
invention shows how the handle 220 of the apparatus is be gripped in the
hand 225 of the user of the device. The shaft 230 with the special lysing
_ tipve3boehiksfacelift apparatus is inserted through standarg @pesingsssoo
in-die skin 210 or at other suitable |&gations on the face of a patient.
Single dashed lines indicate the portion of the device hidden from view
under the skin. Curved stretch lines 260 indicate the upward force applied
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energy delivery and matter dehvery means contained in condmt 350 and

external line. An accessory conduit may travel along the underside of the device
opposite the tenting skin side to maintain a streamlined shape if greater space is
necessary than available in the shaft. The handle may contain an optional
ultrasonic transducer piezoelectric and thus may impart ultrasonic energy to the
shaft and tip facilitating passage of the instrument through fibro-fatty tissue.
Figure 3 shows a side view of location and orientation of minimally
invasive facial incisions 210 as well as arrows showing the vectors 300 of planar
passage for the facial tightening and strengthening device 310. Contraction
along the direction of the vectored lines is beneficial since these are the
customary tension lines that plastic surgeons stitch in parallel to re-create youth



several incision sites, as opposed to cutting around the entire ear and
temple, an even greater blood supply is available from the subdermal
plexus to nourish the healing skin following applicant's method.
Reductions in energy delivery are at greater distances (areas 20
demaneaiegsby double dashed lines) of facial plane lysis fremM8oos/026800
remaining available blood supply attachment These reductions minimize
distant plexus and surrounding tissue trauma and therefore lessen the
healing tissue nourishment burden. Figure 4 shows a frontal view looking
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the tip is preferably 1cm in width and 1-2mm in thickness for standard facial
work and may be somewhat larger or smaller than the shaft. Sizes one-fifth to
five times these dimensions may also have a need and find a use. For
specialized work such as the eyelids, a proportionately smaller device, shaft and
tip may be used of 2-4mm in width. The tip can be a separate piece thatis
secured to shaft by a variety of methods such as a snap mechamism, mating
grooves, plastic sonic welding, etc. Alternatively in this model, tip can be
integral or a continuation of shaft made of similar metal or materials. The tip
may also be constructgd of materials that are both electrically non-conductive
and of low thermal conductivity; such materials might be porcelain, ceramics,

glass-ceramics, plastics, varieties of Teflon®, carbon, graphite, and graphite-



titanium and alumina or zirconia, typically being a glass or ceramic. A
favored ceramic for tip construction is Forsterite of 2.9g/ cm3 density,
flexural strength of 1500/lcg/sgcin, temperature expansion coefficient
(83+/-5)10E-7, composition: A1205 0.8%, Si0z 41.7%, MgO 51.5%, BaO
6%60 ANetHefavoredceramic for tip construction is BK94.1(Ru$8ia605/026809
Index), flexural strength of 3200/leg”Agcm, composition. A1203 944%,
Si022.8%, MnO2 2.3%, Cr20a0:5%. An external power control bundle
-535- connects to electrically conductive element or wiring -530- brings
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the anar- tlssue alterlng window/zone 550, Note that the
skm surrounding the entrance wound since it is the apex of repetitive

spokewheel passages. The shaft may be made of metal or plastic or other
material with a completely occupied or hollow interior that can contain insulated
wires, elecirical conductors, fluid/gas pumping or suctioning conduits, fiber-
optics, or insulation. Shaft plastics, such as Teflon® may act as insulation about
wire or electrically conductive elements. Shafts of any metal or alloy must
contain sufficient insulating materials within to prevent unwanted discharge or
conduction between internal elements and the shaft or tip. The shaft may
alternatively be made partially or completely of concentrically laminated or
annealed-in wafer layers of materials that may include plastics, silicon, glass,

glass/ceramics, ceramics carbon, graphite, graphite-fiberglass composites.



planar-tissue-altering-window/zone is meant only to be relatively planar
and may even. take on a shape that represents a portion of the shape of
a shaft, therefore somewhat arced or stairstep or other geometric
modifications of the window/zone are possible. The conduit also contains
theoneepasary electrical control wires necessary for devicegpgiati®szssos
Hidden from this direct view in this gliagram, and located at the most
proximal portion of the groove of a relative recession is electrically
conductive tissue lysing element, powered by electrosurgical generator;
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qualify a device as having protrusions and recessions a , when
vRskiggred to the tip when preset values are approached or exceeded. Typical

instrumentation paths are widely known such as thermal sensing thermistors
feed to analog amplifiers which in turn feed analog digital converters leading to
a microprocessor. Internal or external ultrasound measurements may also
provide information which may be incorporated into a feedback circuit. An
optional mid and low frequency ultrasound transducer can also be activated to
transmit energy to the tip and provide additional heating and improve lysing. A
flashing visible light source, for example an LED can be mounted on the tip to
show through the upper skin flap to identify the location of the device.

Figure 5B is a top view of the tip area of the face-lift apparatus. The
tip 80 is made of materials that are both electrically non-conductive and of low

thermal conductivity such as porcelain, epoxies, ceramics, glass-ceramics,



three-dimensionally from at least one angle, then at least two relative
protrusions and at least one relative recession can be seen. In order to
protect the subdermal plexus of blood vessels, the protrusions are usually
nonconductive electrically and minimally conductive thermally, Various
AR RIS 0IA i_nsert into, pass along, assoc?ate. with, proje%ff%&r/mm
further recess into the concavity of tkfe relative recessions, these
materials are usually electrically conductive which we will name
electrically conductive lysing elements. The tip shown in this embodiment
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projection shapes may include but should not be limited to spheroid, sphere,
sphere on cylinder, sphere on pyramid, sphere on cone, cone, éylinder, pyramid,
and polyhedron. Whatever variety of tip shape is chosen, the customary overall
f:omposite tip width can vary between 2mm and 20mm, most preferably
between 8mm and 12mm while the thickness may vary between 0.5mm and
4mm, most preferably 1-2mm. Adjacent the tip, but possibly incorporated into

the tip, is the planar-tissue-altering-window/zone 540. In the relative recessions

of the tip is the electrically conductive tissue lysing element 565 (usually hidden
from view at most angles) which may have any geometric shape including a thin
cylindrical wire. The electrically conductive lysing element can be in the shape

of a plate or plane or wire and made of any metal or alloy that does not melt



device maybe a low cost, disposable, one-time-use device. However,
other embodiments intended for multiple use require the tip's electrically
conductive tissue lysing elements be protected or coated. with materials
that include but are notlnvted to 5ilverglideTM non-stick surgical coating,
pl&thents/mpEttadium, gold. and rhodium Varying the amountefRIGIRSHIVE 0o
coating allows for embodiments of v&ying potential for obsolescence
capable of either prolonging or shortening instrument life. The electrically
conductive lysing element portion of the tip may arise from a plane or
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However, proper tunction even when variably
element or wiring may be bifurcated to employ hand switching if an optional

finger switch is located on handle; the electrically conductive element or wiring
leading from the shaft into the handle may be bundled with other leads or
energy delivering cables, wiring and the like and exit the proximal handle as
insulated general wiring to various generators (including electrosurgical),
central processing units, lasers and other sources as have been described herein.
The plate may be sharpened or scalloped or made to slightly extend outwardly
from the tip recessions into which the plate will fit. Alternatively, since cutting
or electrical current can cause an effect at a distance without contact the
electrically conductive lysing element may be recessed into the relative recession

or flush with it. Adjustable, locations of the electrically conductive lysing



dull or unsharpened may be unhampered since electrosurgical cutting
current immaterially cuts beyond the electroconductive edge by a
distance of usually between Oand Imm Plate sharpness maybe a
disadvantage in determining whether a tip lysing conductor portion is too

owigdmasld@iinction efficiently because scalpel like cutting paayadle¥oassoo
passage of the instrument but likely3tay also lead to increased bleeding
when electrical cutting current is absent. Because standard operating
forward motion of the invention's tip exposes it to relatively cooler tissue
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all but the pomts of tissue exposure, the ceramic coating may further be coated

with (but not all-inclusively) olefins, Halar® (monochlorotrifluoroethylene that
may soften near 550°C), Teflon® (tetrafluoroethylene that may soften near

750°C), FEP (fluoronated ethylene polypropylene, HMWPE (high molecular

weigh polyethylene) or epoxy by methods Vitek Corp., Derby, Connecticut.

Plates singly or doubly insulated in this manner may then be seated into an
appropriately matched recipient tip structure with less risk of melting following
prolonged operating discharge. he elecirically conductive lysing element may
also exist in the shape of a simple wire of 0.0lmm to 3mm, preferably between
0.1mm and Tmm, and be uncoated or coated with the aforementioned similar

materials to prevent oxidation or modify obsolescence. The wire may be singly



fashion as well. The surgeon can control the presence of current by a foot
pedal control of the electrosurgical generator or by button control on the
shaft (forward facing button). The amount of cutting current cln. be
modified by standard. interfaces or dials on the electrosurgical generator.
Twe tipgswysnt can be further pulsed at varying rates by integRolating 026500
gating circuitry at some point exterrdal to the electrosurgical generator by
standard mechanisms known in the art preferably at rates of 1 per second
to 60 per second. For most of the combination embodiments, for the
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Ohms and a maximum power of 200 Watts, maximum P-P voltage of 5000 on

“coagulate” with a rated load of 300 Ohms and a maximum power of 75 Watts;
ValleyLab Force 4 has a maximum P-P voltage of 2500 on “cut” with a rated load

of 300 Ohms and a maximum power of 300 Watts, 750kHz sinusoidal waveform
output, maximum P-P voltage of 9000 on “coagulate” with a rated load of 300
Ohms and a maximum power of 120 Watts using a 750kHz damped sinusoidal
with a repetition frequency of 31kHz.  The tip may also be manufactured from
multilayer wafer substrates comprised of bonded conductive strips and
ceramics; conductive materials include those already described for tip
manufacture. Some tip embodlments when viewed only from the top display

recessions flush with protrusmns, however at some other viewing angle the



the shaft of the hand unit can be linked to a partner bipolar electrode at
the tip or on the tissue-altering-window/zone Such bipolar versions will
decrease the available power to electrically modify certain tissues,
especially the thickest. Figure SC is a front view of the tip of the face-lift
appasadnssihe tip has four protrusions 560 now seen as @¢alsanekiniee
recessions 570 now seen as thinned lines,which contain seated
electrically conductive elements 565. Note the relatively oval
shaped-protrusions in seen from this angle. Regarding the nomenclature
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Ce. P sion shapes can include a wide variety of geometric shapes
especially those that facilitate smooth instrument passage and maintain adequate
spacing from the firm dermal layer. In an alternative embodiment, the tip or
distal shaft is made of metal that is electrically insulated at all points, excluding
the relative recession(s), and excluding the contact points for leads from the
energy source; this allows for electrosurgical energy passage at the areas of the

energized lysing segments.

Figure 5D is a front view of tip showing various shapes of relative
protrusions 560 including but not limited to a wide variety of round or
geometric shapes such as ovals, stacked rectangles or tapered thin rectangles.

Referring now to Figure 5E, alternatively, since cutting or electrical

current can cause an effect at a distance without contact the electro-conducting



Figure 5F shows the alignment of the relative protrusions and relative
recessions is substantially planar and thus may include embodiments that
are completely planar 580 or those with some arc, or curvature 581 or
even geometric 583 within a substantially planar range indicated by the
dasheesmastangle 584. Also shown is the "Barber-shop” emhogignt 284
of the tip in which the rectangles be¢ome infinitely thin in a direction
perpendicular to a line through the axis of the ends of the protrusions.
Additional embodiments include but are not intended to be limited to

thasgdnyshichdhepilansrefithe-selative eersriensiisnaldpeatedwithin

the pl assing through the horjzo center of the relative protrusions.
Inlsl}g)a%%}gerre gfl%g rreézgsegé%?c?r?% arr}iftle1 Sﬁ?y%@élﬂk%&a %r\ﬁ“g% Eratsome
otHerreletieerecessinnsataiiwato CReL or koHiminplaniepthroiil rebrerciative
Pretpisiopraiialsd Resiioninga il efiectdhe depth Qb ysing.apshianmqunt
of intrlaggeratiéle an ost%%%éativgﬁkélee mggfas W]%!% S {%Er al plexus
ddmage . Th SeVErEF SRR SIATE B S & f gg](’r?i'e ers
canlafisfirvecastiign.plane on one side of the lysing mechanism and further
define a segond e on the side of the lysing mechanism thatis =
opposite t?z eﬁé}g’ AR O TR YRR LORR dR G ative
Ipw&mlﬁibst@ﬁmylp@mm améﬁniwvitb;hinﬁedgagbcgﬁtem@drarn the
firsb e ARt IRSEESORCRIAAG A% AR BFAHSRLOBS0NIBELIP cut two

opposing and substantially planar tissue planes that are parallel with the
firSEPnGHe- SR ke cH ¥ Betrerapgindiratrdirdhe darhetigh
tisetienflighte 6Alds shiom wahe CBabdnthnpdlscheinatic: 6820w tip 8P shaft
99,8 andle 280 ‘ ical e ' . ‘
P ST AT B et e
cofeRTEhBTsin ehits fode atthrneveiras o8 sk tenrl egdizeniss /026809
A3rewifielbaittae bt tterelst! it Hgted rerhosontrohtittan it whieh then.
loads. ot ; ised call ;
Mo G
ha”rﬁ’&g@' ghiffsrristize RRIugensinieieat Shpretrbrereesrsion BhusHaRipe
thexntai dakhinEse dancesentissedrue fiphit oexite ivttphseehatangdeads
C ] I te . ' and may
cp Wa b9 SEAR0SIHOERI A R0 Bl R AR EALE B ol

splaythe temperature in Centigrade or elicit™ k contr rough a
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dermal plexus damage. In several embodiments, the plurality of protruding

members can define a first plane on one side of the lysing mechanism and
further define a second. plane on the side of the lysing mechanism that is
opposite to that of the first plane; the lysing mechanism is fixed in a location
substantially parallel to and within the range extending from the first plane and
the second plane; the apparatus is configured to cut two opposing and
substantially planar tissue planes that are parallel with the first plane and the
second plane as the apparatus is pushed through tissue.

Figure 6A. is a top view of an internal schematic of the tip 80, shaft 90,
handie 220 of an electrosurgical embodiment of the planar-tissue-altering-

window/zone 160. Wire bundle containing conductive element 610 leading to



follow a similar path. and read-out (Ohms) with feedback inhibition. For
the microwave radiofrequencyormonopolar radiofrequency electrosurgical
window/zoneembodiment, also passing through wire bundle 620 outside
the shaft, is conductive element (which is bifurcated if it optionally leads
toseomiiob1sadtch attached to "coag” (coagulate current) coptr@hRYtRN 6500
520) that eventually leads to energetic element at
planar-Tissue-altering-window/zone. Footswitch control or voice activated
control for the planar-tissue-altering-window/zone would be convenient
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Other tertiary shapes may include but are not limited to straight bristle
shaped, béfgusrldssimerdergod slenshdpp dissopt an etseopinigiteishaped.
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Said electroconductive tissue denaturing termini may be scattered randomly

throughout the planar-tissue-altering-window /zone or may be arranged in
patterns. Said electroconductive tissue denaturing termini may be formed in
various shapes and possess varying degrees of insulation on various aspects of
their geometry and be present in numbers between 1 and thousands. In one
preferred embodiment said electroconductive tissue denaturing termini are
shaped as pointed cones 630 with their bases embedded or counter-sunk in the
planar-tissue-altering-window/zone. Other geometrical embodiments include
but are not imited to cube shaped, pyramid shaped, hemispherical, sphere
shaped with cylindrical attachment area, and cylinder shaped. Insulation may
be placed covering between 0 and 100% of the contact surface of the termini,



optimal. materials may include but are not limited to steel, nickel, gold,
tungsten, copper, alloys and platinum. Various metals can become
oxidized thus impeding electrical flow and function. Calculated oxidation
of said termini may be used to plan obsolescence so that one

e&}p%i‘ 5of the device may be a low cost, disposable, one-time-use
device Jﬂ%\?\/éver, other embodimenjg intended for muItipIePSgg??r%)d/ﬂ?f
said termini to be protected or coaled with materials that include but are
not limited to SilverglidetM non-stick surgical coating, platinum, palladium,
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allows for embodiments of vari/lng degrees of obsolescence that may
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mentioned herein. Multilayer ceramic electrodes are also commerci
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techniques known in the art. Carbon, graphite, and graphite-fiberglass
composites are also potentially useful. Said. planar-tissue-altering-window/zone
(that seats electroconductive tissue denaturing termini) may be constructed at
least partially of materials that are both electrically non-conductive and of low
thermal cqnducﬁvity; such materials may include but are not limited to:
porcelain, ceramics, glass-ceramics, plastics, varieties of Teflon® and other such
materials mentioned herein. Multilayer ceramic electrodes are also commercially
available from VisPro Corp. of Beaverton, OR. Additionally, said planar-tissue-
altering-window/zone may be constructed of a support matrix of suitable
insulating material (e.g., ceramic or glass material such as alumina, zirconia:
Kyocera Industrial Ceramics Corporation, Elkgrove, Illinois). Sealing material



composition: Al203 94.4%, SiO2 2.6%, Mn02 23%, Cr203 0.5%.
Depending upon the desired longevity and the potential for the energy
passage from the termini to create temperatures that may be near the
softening point of such encasements as tetrailuoroethylene, secondary
jary methods of insulation of the junction between the termini and
?n{%a}zt)etlﬁg?lg) %ﬁ%}t} may soften may be negded to prevent unsedfig’ B&F/ 2650
example, thin ceramic coatings of under one-one hundredth of an inch
thick maybe epoxy bonded to the undersurface of the termini in all but the
pqints of electrically conductive element or wiring contact; the ceramic
A R VATl “68}5?@%51\Nﬁ?ﬁﬁé?@?%@%@%@ré@b%ﬁﬁ%?iqqalar(r),
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differential exi%}geg between electrodes and the grounding plate results in
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electrosurgical energy from the shaft and electrosurgical generator to the
electroconductive tissue denaturing termini mounted in the planar-tissue-
altering-window/zone. Heating derived from the high frequency voltage
differential existing between electrodes and the grounding plate results in
temporary and permanent contraction of the surrounding tssues, especially
fibrous containing ones. Desirable results do not necessitate total cell TNeCrosis,
only partial denaturing can cause tightening. This embodiment’s source of
current from the electrosurgical generator is usually monopolar “Coag” or
coagulation mode thus requiring a grounding plate be applied to a distant
location on the patient’s skin, however desired electrosurgical generator current
for other embodiments may lie on the spectrum of a “blend” setting or more

than a pure cutting “cut” setting. The surgeon can control the presence or



of injury to the target tissues with the optimal choice being a pulsed rate
and energy level that provides for clinically unrecognizable minute
subsurface areas of damage (fractiles) that induce neighboring tissues to
contract in a pleasing fashion. In an alternative unipolar embodiment, the
elgotzamansiactive tissue denaturing termini mounted in theper/usaoesozssoo
planar-tissue-altering wmdow/zone #day be grouped or divided andwired
using.teclnniques standard innelectrical engineering to fire in a random
pattern, or such a way that the firing of said termini as the instrument is
YR providas ferardepuadarmini spittypattenpihbieoresargidal
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bipolar outlets of the aforementionied electrosurgical generators. Another

alternative bipolar embodiment involves placing one or more metal rings
around the shaft as the return or second electrode in a pair with one or more the
electroconductive tissue denaturing termini acting as the first. Such bipolar
versions are weaker and lack sufficient power to electrically modify the thickest
tissues when compared to monopolar versions. Energy availability may be more
problematic when rying to energize or denature the subcutaneous fatty layer
upon turning the instrument over following the initial plane forming passes
while trying to precisely “cook the fat” below to get overlying skin contraction.
Traumatizing the subcutaneous tissue or “cooking the fat,” causes inflammation

in the subcutaneous layer which transfers to over-draping dermal flap causing



inducing leakage of cellular mediators which inflammatory cell gatherings
and their resultant tissue cascade and tissue modifications. Alternatively,
plurality of substantially planar-tissue-altering-window/zones can be
present at multiple locations on the shaft, however more proximal
lagationmwillnot 'see” as much target tissue surface area {Q-@R858I26.25)0
distal ones because the handle canmot fit into the incision; Furthermore,
those multiple possible locations on the shaft of substantially
planar-tissue-altering-window/zones include placing the window/zone on
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USIREo” (coagulate current) control button further leading to energetic element at
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planar-tissue-altering-window/zone. Said circuit originates from the
“coagulation” controlling and delivering ports of high frequency electrosurgical
generators — such as a Valleylab Surgistat or Force 1. From separate or similar
electrosurgical generators wire bundle contains conductive element 610 leading
to switch attached to “cut” (cutting current) control bution 510 that further leads
to electrically conductive lysing elements. The patient is grounded to both
machines using disﬁosable grounding gel plates as dispersive electrodes 625.
Depending upon the patient’s skin type, it may be possible that using only the
current applied to the plexus protecting tip and its attached electrosurgical tissue
lysing conductor the surgeon can electro-modify the dermal tissues to the point



any form of window/zone emanating energy described in this or related
applications. Figure 7 is an enlarged plant or top view of the macro and
microfractile coherent electromagnetic light (LASER)! noncoherent
electromagnetic (light) planar-tissueaaltering-window/zone embodiment
exislingndhe same instrument as previously described tlp&q,/%}%&/%%sw
and handle 220. Passing into shaft@nd adjacent to or formed into
external bundle, are multiple or single fiberoptic elements 720 leading to
planar-tissue-altering-window/zone 730. The energy passing through the
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finger-control manufacture. Optional window 730: possibly made of
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W|th|n the planar-tissue-altering WO 20 #82005/026809
4 /R SR siersTied s afdrnechanmie 2 pRossitie from,
bl slsif it m;mﬁammmmwf@m&r@m #8tiple or single
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and irradiate nearby target tissue. A light delivery means, which can be a

hollow waveguide or single or multiple optical fibers (such as metal-coated

plastic manufactured by Polymicro Technologies, Inc of Phoenix, Az), is

contained in external conduit 710. The external conduit can also be an

articulating arm as is commonly used in surgical laser systems. Additional
conirol wires and power may be delivered to the handpiece via the external
conduit. However, using footpedal control from electromagnetic energy
radiation source or control interface, dial, or panel will likely be less
cumbersome for the surgeon and reduce the expense of handpiece finger-control
manufacture. Optional window 730, possibly made of Germanium, allows
egress of laser light and collection of data by thermal sensors 550, may be of
varying size. In another embodiment, a multiplicity of optical fibers may
terminate at specific or random places within the planar-tissue-altering-



through the window and sensed by an infrared detector to measure the
tissue temperature. For CO2 laser irradiance, reliable sources include
standard operating room units such as the Encore Ulirapulse(r) from
Lumenis Corp. of Santa Clara, California is capable of providing
cHItiree0s 302 laser energy Outputs of 2-22injoules at 1--&Oriyaiiss lctes
models of the Coherent Ultrapulse dfe suitable (Coherent now owned by
Lumens). The hollow section of shaft may act as a waveguide or may
contain a metal-coated plastic fiberoptic or waveguide to allow laser light
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fiberoptic (as the case of the wavelength may be) and enter the handpiece and be
further directed to the planar—-hssue—altermg~vwndow/ zone via waveguide and
mirror or fiberoptic terminating at a mirror or f1beropt1c terminating internally
within, flush with, or externally from, materials comprising the planar-tissue-
altering-window/zone. One embodiment to produce larger macro-fractile-like
areas of target tissue denaturation is to split such LASER energy as CO,into
multiple smaller fiberoptics in the range of 0.1mm to Tmm in diameter COs laser
carrying optical fiber manufactured by Polymicro Technologies, Inc of Phoenix,

Az. Said fiberoptics may terminate axially or at some angle adjacent to a mirror

directing radiation to planar-tissue-altering-window/ zone so that LASER energy



Fewer but larger fiberoptics on the order of 1mm like those manufactured
by PolSmicro Technologies may be used to create larger areas of
controlled focal. necrosis of the target tissues in the mid and lower
dermis. Desirable sizes of tissue destruction of under 1mm with
interposediareas of sparing of the vascular supply help avpigganileenses
of altered tissue and reduce clinical®y visible scarification. seen on dose
inspection or at social distances. Assumingforward motion in the target
tissue of 1cm/'sec of the planar-tissue-altering- window/zone, LASER
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fresh oxygenated blood. Less intense nonpulsed electromagnetic radiation may
bring about some cellular contractile response without damage to the blood
vessels, To deliver microfractiles of energy internally the handpiece may be
fitted with a mirror adjacent to the planar-tissue-altering-window/zone such
that when an adapted laser light source (Reliant MTZ™SR Laser, Reliant
Technologies, Palo Alto, CA) is altered in its focal length and fitted to the
proximal end of the handle of the embodiment, random or patterned LASER
may be transmitted down the handpiece and shaft onto the mirror and
redirected out the window in the planar-tissue-altering-window / zone onto the
target tissues. A range of settings for internal use may exist, however preferred

settings are in excess of those externally applied by the 1.5micron unit of




d 9 and tip m leading to planar-tissue-altering-window/zone 730 capable
of delivering various forms of energy to target tissue. Coursing the handle
and shaft are fiberoptics, wiring, conductive elements, evacuation tubing,
insulated gas or fluid-transmitting tubing, monitoring leads and any other
cOr-A&AE LEhonitoring connections. Optional thermal and ipprecknes26809
sensors may exist in or on the shaftoér tip.
Planar-tissue-altering=window/zone embodiments for intense pulsed light
emission may be constructed as in co-pending applications and as
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surrounding facial tissue, the flashlamp and reflector are therm
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transformed into 1.5cm incisions along the anatomic lines and combined with a
perpendicular incision of 1-1.5cm to form a small A to T flap from which a much
larger diameter shaft can enter yet be easy to sew. The flashlamp emits optical
and thermal radiation that can directly exit the planar-tissue-altering-
window/zone or be reflected off a reflector to also exit through window. The

reflector can have a parabolic shape to effectively collect all radiation emitted
away from the window which can be made of a wide variety of glass that
transmits optical, near infrared and infrared light (e.g., quartz, fused silica and
germanium.) Emission specira can be filtered to achieve the desired effects.
Thermal emissions or visible radiation absorption may locally heat the dermis to

alter collagen; thermal sensors control reduces overheating. In order to



the shaft may be made of metal or plastic or ceramic connected to a
plastic or polymer or ceramic tip section that has an even total number of
phased array antennas attached or exposed on a planar or relatively
planar or slightly curviform,side. The phased array of antennas is made of
metedoforefaeably stainless steel, aluminum, gold, steel, or ptatinssansckbgo
phased array is able to function in th& range of | to 10 gigahertz yielding
up to 20 watts of power with a depth of penetration of 1-3 mm.
Acryotherapy embodiment of the planar- tissue-altering-window/zone
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in the freezing (preserving phase) but in the thawing phase in which thermal

energy, derived from the surrounding internal and external human environment
heats the now-thawing target tissues causing damage including but not limited
to intracellular disruption of organelles, cellular membrane lysis, crystallization,
and matter precipitation. A side benefit of nitrogen is stability ahd inhibition of
combustion from nearby operating electrosurgical or electromagnetic devices.
The density compares with the cooling capability of liquid nitrogen and is about
one thousand times that of nitrogen gas. Nitrogen, in its liquid form, is more
difficult to transport from the reservoir to the window without significant
thicknesses of insulation. Therefore gas, and mixtures of gais and fluid

d

containing mostly gas would be easier to control while maintaining convenient



conduits to release gas build-up and pressure 750. Footswitch control or
voice activated control (in addition to optional thermal sensor/CPU
feedback loops) of fluid release would be convenient since the operating
surgeon's hand may be occupied with device motion or activation of the
lysirgdaioustion. Direct piezoelectric versions of the PCT/US2005/026809
tissue-altering-window/zone may irftpart vibrational energy to water
moleculescontained in target tissues passing adjacent to the piezo.
Temperature elevations cause collagenous change and cell wall damage,
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embodiments, temperature and impedance sensors providing intraoperative

real-ime data can modulate energy input into the piezoelectric which is
energized by conductive element in shaft in further connection with control unit
and power supply. In yet another embodiment, hot gasses or liquids or
combinations thereof may be sprayed from the window/zone onto the target
tissues. For example, collagen denatures at 70°C and celiular damage builds,
steam or hot water can be delivered by a variety of mechanisms to exit the
window/zone onto the target tissues. Steam under pressu:re can be delivered
via insulated, high-pressure thermal-resistant line from an auxiliary water
heatixtg device outside of the shaft or handle. The line may divide into one or

more tubules before delivery to the target tissues; a suction lumen may remove



unidirectional microfluidic flow valve system. Piezoelectrics, numbering
between 1 and 1,000, may be mounted in an array in the window/ zone,
with microfluidics flow valves preventing retrograde motion of water in the
water depositing flow system. Randomly or nonrandomly, various
plrogidotiies may be controllably made to impart vibratiomararsesgs/oeosoo
water molecules to make localized #reas of steam. Steam may be ejected
from Teflon or similar tubing in a spotty or uniform fashion to modify or
traumatize tissues on either side of the facial dissection plane. The
proletberapysembbdiment ehthieohiammustssigaoararifyn Wip adaizee
RIovdes. stiginnelhypesianiaglucossideaupasausadiumuntorrhuate,
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materials would cause a microgranulomatous response with
c@ﬂ%é‘hﬁﬁ’@ﬁlﬁ@&ﬁoliferaﬁon. Plastic or pressure resistant tubes or
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© gaﬂ(i)tyl g%&&%ﬁaﬁ?ﬁ%@’aﬁ%ee%?ue or stimulate fibroblasts or increase
collagenization (including but not limited to concentrated salt solutions, acids,
bases, detergents, sodium deoxycholate, polidocanol, sodium docecyl sulfate,
and hypertonic saline) in the cavity of the tissue plane formed by the lysing
action of the invention. If acids or bases are used to deliberately traumatize
tissue to induce fibrosis then they may be neutralized by their opposing party

for example an acid solution induces trauma and is neutralized by a dilute

sodium bicarbonate lavage. Non-solutions that can irritate or controllably
traumatize human tissues into a fibroblast/ collagen response could include, but
should not be limited to, silicone/saline suspensions, collagen suspensions, fat
globule/ oil water suspension, sand, glass, carbon and carbonized organic

matter, plastic granules, other insoluble granules, soaps, ground microbiological,



or other tissue altering medicines are made ready in an IV bag or other
reservoir located outside the shaft and gated nearby there. Gravitational
progression of fluids from IV bags maybe sufficient to distribute the
prolotherapy agents through several meters of TV tubing:through>the
shaftvamigsthie "window/zone." For drip or spray distributiomstbigz005/026809
prolotherapy agent may be forced 6 its passage from the reservoir by
numerous methods known in the art including but not limited to peristaltic
pump, pressurized gas instillation, powered injection system and a
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function of the device.
Planar-tissue-altering-window/ zone embodiments for Uniform.
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Heating Elements may be constructed by incorporating uniform tissue heating
elements on one side of the proximal tip connected to an insulated conductive
element passing through the shaft that are controllably electrified at handle in a
fashion independent from the radiofrequency elements in the lysing segmens.
Thermal sensors nearby monitor tissue temperatures in order to create feedback
or audible output to the surgeon or a computer so as to controllably apportion
energy 1o the target tissues. This loop may thus controllably restrict thermal
tissue damage and optimize contraction results. The thermal sensors may be of
an infrared type, optical fiber type, an electronic type, or optical fluorescence



plastics. Portions of the tip and shaft may be covered with Teflon(r) to
facilitate smooth movement of the device under the skin. A hot filament
within the device is heated by flowing current through connecting wires
and is held rigidly imposition within a parabolic cavity by the strength of
tHedwineoMitarnately, the filament is fixedly attached to the shedts2bteobato
filament emits optical and thermal r&diation that can directly exit the
planar-tissue-altering-window/ zone or be reflected off a reflector to also
exit through window. The reflector can have a parabolic shape to
eftawivat) beimecknararnche RRanRE aRa e mderilshRrseririeayirsrAte
w&@gwaﬁh@h@@{lﬂﬁment can be a tungsten carbide fllament similar to
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a%oelrll%gu R depth depends on the wavelength of the light (e.g., 1 pm penetrates
through 10 mum, 10 pm penetrates through 0.02 mm). The broad emission
spectrum from the hot filament can be filtered to achieve the desired tissue
effect. In particular filtering the emission spectrum to heat the dermis to

temperatures of approximately 70 °C will cause the desired ¢ollagen shrinkage
and tightening. The optimum speciral filtering depends on.skin thickness and
structure. A thermal sensors connected to the control unit by electrical wire
monitors the temperature of tissue that is in contact with the shaft. In order to
eliminate excessive heating of the shaft and the surrounding facial tissue, a
heating element and reflector are thermally isolated by low thermal conductivity
materials. The element is isolated by not touching the shaft, whereas the



allows tissue heating is achieved by the direct contact with a hot surface
where electric current flowing through wires heats a resistive load made
of single or multiple elements to a user selected temperature. The
resistive load could be a thin film resistor and the film temperature could
beeesiimated from the measured resistance. Alternatively,Isepesaite /026809
thermal sensors placed dose to theSheating element measure
temperatures, which are sent to a control unitto control the current
through the resistive load- Cold gas or liquid can be injected through
tublesanchptnvped sulatirglayhrtivbeshafttiatbes thetlehdfig loleddéinncould
be 1h%asksidaalA Rellishiarmpglenite aeoltimphichadvanagrously
cools the of;ta osite surface below ambient tem eratur W|th erences of
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methods may brmg about similar tissue alterations.

In all embodiments of the device, the shaft can be coated with a
biocompatible non-stick material such as Teflon® to reduce friction from tissue
sticking to the device during the procedure.

The present invention can also create well-defined limited or isolated
pockets in human tissue planes or locations for the implantation of organic or
inorganic implants. For example, operation of Applicant and applicant’s prior
related art over a “weak” cheekbone for an area mimicking the shape of the
underlying cheekbone, and the additional desired look, yields a pocket into
which the organic or inorganic implantable liquids or semisolids may be
injected. Current implantable materials include but are not limited to:
Absorbable suture material Polyglactic acid (Vicryl®, Polysorb®), Polyglycolic
acid (Dexon®), Polydioxanone (PDS II®), Glycolic acid (Maxon®),



polytetrafluoroethylene (ePTFE) (Gore-Tex(r), SoftForm(&), Polyethylene
(Dacron(r)), Polypropylene (Prolene(r), Marlex(r)), Polyglactin (Vicryl(D,
Dexon(r)), Polyethyleneterephthalate (Mersilene(r)),
Polypropylene/polyglactin (Vypro(r)), Alloderm(r), Sepramesh(r)
(polypropylene mesh coated on one side with sodium hyaharonsiesogsos
carboxymethylcellulose), Seprallm# (sodium hyaluronate and
carboxymethylcellulose), Silicone, PROCEED@ Surgical Mesh,
ULTRAPRO(r) Partially Absorbable Lightweight Mesh Surgical Titanium
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Afquesiofiepl (ol I O%E & SHAAEN ium metal alloy, Vitallium metal alloy,
Silicone, Hydroxyapatite, Bioglass, and Nonceramic hydroxyapatite.

For decades plastic surgeons have inserted biological and non-
biological, organic and inorganic meshes into the face to remedy defects and
lend support, and other areas such as the abdomen and groin to lend support
and to hold back herniated tissues. However, placement of the meshes
necessitated much larger surgical openings than would be necessary with
applicant and co-pending which are uniquely able to allow large potential free
surface areas for mesh to be implanted upon while fitting such large meshes
through only minimally invasive incisions. Meshes can be made of: body-

reactive organic substances including cotton and silk; body-inert organic



form) into place over several months before reopening small portions of
the tissue planes containing the supportive mesh for vectored stitch
tightening, Deposited meshes canbe sewn immediately to create tension
and/or support. Location and proper unraveling of meshes can be
detersmingdy endoscope or by portable x-ray via radio-opagre jassnbaio
lacing with metals or elements or c®#mpounds. Meshes can be made
"stickier" to incoming collagen and fibrous tissues by sandblasting,
rasping or chemically altering the material prior to sterilization. The

syrgical-dexice £a0:8180, Bepsrbiedenasiwel-asine deimplants such as
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underlg %?%8 sed p ane usmgnﬁolca surgl%%lthnsftr mentation.such as

€ OT Inorgani S st owing may be

lmplanted for Immedlate suture fixation or fightening. Alternatively,
biocompatible materials may be allowed to “heal in place” so as to strengthen
the underlying tissues for a later or delayed surgiéal procedure. The following
list of potential implantable bioabsorbable and nonabsorbable materials is not
exhaustive and not intended to be limiting: polyglactic acid, polyglycolic acid,
polydioxanone, glycolic acid, poliglecaprone 25, glycoer 631, nylon,
polypropylene, silk, cotton, polyester, polybutester, surgical Stainless steel,
expanded polytetrafluoroethylene (ePTFE), polyethylene, polyglactin,
polyethylene, terephthalate, Dacron®, Alloderm®, Sepramesh® (polypropylene
mesh coated on one side with sodium hyaluronate and carboxymemylcellulose),

Sepraﬁlm@ (sodium hyaluronate and carboxymethylcellulose), silicone,



clamps and malleable guide-wires between the fibrous tissues and under
the neck from the right to the left mastoid regions if the incisions are
located in the infraauricular regions. Meshes may be unrolled once fed
into the lysed facial planes through the mirthnal incision sites and
wamenveiedinto place via probes or instruments placed irpapy;&fta826800
incision sites; proper seating of the miesh may be detected
endoscopically, fiberoptically, and ultrasonographically. If metal tags such
as metallic thread are laced intermittently to the edge of the mesh then
ragitagicn syaluatinnRds possiblerempeaialyif Absomesh isdiselbight
comprised of, or attached tg, any radig-opague biocompatibl terial.
NiEshe ek P M BT Sieoh TR Sl B e o husge
<Baavavicdstiniandfitacnedp by abiustic dodpeieatiiag HiodgPe center of
the “roller" injQineision. sit &ﬁé‘lgé%%\éﬁge a3 RERRS
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plane levels chosen by the rgs%g %\/ r S asdbg ar
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sre"?ﬁlfr(lé %?‘r%}é&% %Zé&?ﬁégs%‘%%gg{r%e%ﬁgg %‘?}e%g%rlicte_d té&[he shape of the
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spuifte thiyuaR yinEnpres swie chsirg seltingndhotodingo plyofitheretzove
measyres, 1o abser S5 e (Edhicon dlvision g
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obedrtrrrandumricalyberssain 81 UiRomRE A ireJs M
Ugisa by oidinaded anehthediatieninmn rteiuintothwedgooiélaxmasthibere.
Alternatively, if signifi implantable. materal.isaged
arﬁg‘ég?é) SgﬁéﬂTaﬁlr%%%%glgéggigna%aggégplied around the facehD for 24 to
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aIntaining proper per ance and quality of a device over t]|1rrt1§ "
| m@@@ AEERITER @‘,"M?ﬁeb’@ﬁﬁ@@@t or malleable hook to unroll the mes

in varying directions using other incision sites. Alternatively, the device may be

used in a more limited fashion to create precise, isolated, uniform tissue pockets
at tissue plane levels chosen by the surgeon over such areas such as the malar
eminences (cheekbones) so standard implants may be fed through the device
entrance incisions, with some scalpel expansion of the entrance wounds or from
some other location, for example, intraoral. Precise pockets may be created to
receive biocompatible thermosetiing or time setting or reactant setting soft foam
that is restricted to the shape of the instrument-created pocket and can be finger
sculpted or template sculpted by applying pressure during setting. Following
any of the above measures, two absorbable buried 5-0 Monocryl® (Ethicon

division of Johnson & Johnson, Piscataway, New Jersey) stitches are placed in



segments of either the circuitry and/or the fiberoptics of the
aforementioned embodiments may be hardware or software on for
example a card or a chip. The card or chip or other usage monitoring
subdevice may be inserted into a receiving area in such a place as the
handiearisidjacentThe electrosurgical generator; it can eitlrerrenossdaia
including but not limited to time usagf of, cutting current coagulation
current or blend value. T'hesubdevice interposed into the circuitry,
fiberoptics or other energy delivery mechanisms can terminate the

funstiansiof thedesieg w&e&a@am&yﬂaim&wdritmipa@m etdprewactivation.
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Operative Procedure: Following informed consent and having been
free of eating or drinking for 12 hours, the patient is placed in the supine
position. The face and neck are cleansed with standard preoperative cleansers
such as iodine or chlorhexidine. Minimal incision sites of lcm are marked at any
position along the preauricular or infraauricular line at the surgeon’s discretion.
Further lcm minimal incision sites are marked with a surgical marker in areas
that may include the submental (below the chin) zone in order to reach the neck
and possibly in the superiormost forehead within the hairline in order to
disguise the incision. The small zones of skin overlying the regions where the
motor nerves at risk (marginal mandibular nerve, frontal branch of the facial

nerve, spinal accessory nerve) are demarcated with dashed lines of suxgical



follicles to prevent baldness in the area. 1 liter of Klein tumescent solution
is prepared with the following recipe: | liter of normal saline into which is
mixed, 40cc of 2% lidocaine and 10cc of IOmEqg/ L of NaHCO3 and
1:1,000 epinephrine. Only 50cc to 200cc of the Klein to escent solution is
requidbpgmasistaltically pumped into areas reachable by eachdnaisiomssiigsos
into the subcutaneous layer using &spinal needle or a 2mm wedge-lipped
or spatula-tipped fluid instillation catheter in a fanning motion similar to
the vectors which will ultimately be the directions of later passage for the

f%‘ﬁkﬂﬂ higning é%e%ﬂﬁ&%é%s&l'ﬁ@%%ﬂlﬁ?&% g iumescent

insti)lati n the Klein solution is allowed to settle for 15 minutes for
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to using an electrosurgical window/zone embodiment, set the electrosurgical

generator to the appropriate cut and coagulation settings. The chosen device is
inserted into one the incision sites while being held firmly at the handle and
pushed forcefully axially while lifting occurs. Motion, while the device is
activated by footswiich or handle rocker or activating button, is commenced
along straight lines radiating from the incision sites in a spoke-wheel fashion as
far as possible usually without entering the eyelid region or the lips or the
demarcated zones of superficial motor nerves. Depending upon the quality of
tissue being lysed, patient age, prior facial surgery history, medical history,
physical examination, patient demographics, the tissue planar-tissue-altering-

window/zone may be activated “face up” to energize the dermis or “face down”



envelopes most of the front of the neck) to cause char or other debris,
may cause a similar contractile response in the platysma and the
over-draping dermal skin flap. The formation of carbon and carbonized
organic chemicals (matter) likely induces inflammation via several
pedtr@ssticluding: bringing macrophages which have to Bew/eRapes/a1vd09
digest the material and by inducing%®akage of cellular mediators which
inflammatory cell gatherings and their resultant tissue cascade and
tissue. modifications, Additionally, energy application from the

ptammmmmmdmmmmmammmmmmm@we
Sugle.As RRRAREC AR LRRHIAR RbBJRUSLRAMION yor may not

provide the most cool environment to the window/zone wh| may vary,
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mln tes and then pressed out through the incision sites and then
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64 Prolotherapy agents known in the art to enhance tissue f|br05|s and.
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suspensmn powder, or any other form known to possess the abilit
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are used to de%/aerately trau matlze tissue to induce
treatment, for example, ice cool water soaked towels or ice cold water circulated

through a externally conforming bag to enhance the reverse thermal gradient.
Depending upon numerous factors including the energy type and amount used,

additional lysed tissue plane modification may be needed using prolotherapy
solutions which may be injected via canals contained in or along the shaft or by a
separate catheter mechanism. Such a solution as 250cc of 25%NaCl (hypertonic
saline) may be instilled into the freshly cleaved facial interplane space following
activated instrument passage, massaged or allowed to sit for 10 minutes and
then pressed out through the incision sites and then neutralized with 2 flushes of
normal saline instilled in a separate catheter system, which instilled the

tumescent solution, which is then pressed out through the same incision sites.



fibrosis then they may be neutralized by their opposing party for example
an acid solution induces trauma and is neutralized by a dilute sodium
bicarbonate lavage A potential benefit of beard and neck region of using
either the passage of the energized relative recession or the
tissumaattesing-window/zone is that hair loss will occur withpgtendaid 26509
settings in males, because the desigh uniquely places the cutting
segment at the lower level of the hair bulbs which causes destruction of
the hair bulb. Regrowth is usually impeded following said trauma. The
fdreg oihg aesapntiomol piaféred envbbdineattsafibkoarthnds of use of
e ERaN.A'S: BRI LRSI RTRR AN ARGRIG

and are not intended to be exhaustive or to |m'1?th invention to the

prEchses RyRTT e gestrebslrRosdlimodsnagrdvafatsheEls e bossible in
Ii@mﬁﬂqﬁdaﬁngeﬁaaﬂam gr fm&mmhndﬂ;n&i)mmer@qimmmtﬁvder, or
despied iahastaieia Podac.RingiplRe IR AKERIRNAN0 daiagica!

app cation to thereb§ ble others s |Ilec In the art to best use the
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least one recessed region positioned at said distal end, eac at 5
RS R DR apP TG BRI BY Hsk PRSP B8 R (PR RERgY IR
Sepiratiutiss imhandiramar pay of energizdebyenlinienetimioidetivessg
engrgy. to at least two tissue locations, wherein said array of energy
delivery elements for dellverlnggvpergy is positioned and configured on

said shafPeEal bepefitaf keradprebrack rrelcr ortniag eithes e @asgage of
séipsentingzedicitisse ewithosaid the iasbalterhgsedsacweging iamdiakerein

S%gswgmw&a'g%gm@ 5 EARHGHL GRS %@”&SX i3gpe at

each tissue location of said at least two tissue locations With | elative

1 Q8Ehe cutitresesmerrER e e el gbths o plbs Wmﬁﬁ%ﬁ%ﬁus of
clagstriictivhefdlr baidbalier§yglelivie ty eledienispdéty éslidwiakleast one of
elegtrical energy, thermal energy, and electromagnetic energy.

The foregoing description of preferred embodiments and methods of
use of the invention are presented for purposes of illustration and description
and are not intended to be exhaustive or to limit the invention to the precise
form disclosed. Many modifications and variations are possible in light of the
above teaching. The embodiments were chosen and described to best explain
the principles of the invention and its practical application to thereby enable
others skilled in the art to best use the invention in various embodiments and
with various modifications suited to the particular use contemplated.
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3. The apparatus of claim 2, wherein said electrical energy comprises at

least one of monopolar electrical current and bipolar electrical current. 20

4. The apparatus of claim 1, wherein said means delivers radiofrequency | | oyp wise
electrosurgical current, 5. The apparatus of claim 1, wherein said energy

delivery elements deliver chemical eneédy. 25 6. The apparatus of claim

5, wherein said chemical energy comprises an acid. 7. The apparatus of

cldim$;, wherein said chemical energy is derived from 30 at least one

materia{ selec}gd frog}e} e grou r(:Sti')rgls_isting of a prolotherapy chemical,

sugar, a’'salt solxﬂﬁgﬁ, a 3e’terg n%, 4Rt an acid. LLOYD WISE 66 8. The

apparatus of claimfb hahegeipsaithehemicatlendidyl isnderived from at

least one mat {I?e!asé?lgr%e%cfersgs@dt?ee roﬁ%ﬁ%lggé t'ﬁ 58{ hé(ﬁ?aﬁtomcf each of said at

glucose (T)- glucose), sodium morrfiua enol, hypertonic saliné,

demdivrnadieoxsseikdoiegenn poticdoanoicsosdionddoeend sudfale (drsehivatagistie; and

acid, and glycoli i . The of claj wherein said

chemical ener%lli/ca}sl% %gﬁgg%eg%{'mcﬁgg @erfs%f %%%H%Zﬂ%r%lgeﬁréggeglﬁ% tt%%t least two

group koasistingvbéwiissud-inflanohatiogy tdbcingedtremnisafpadelivering energy is
SHECHATATEING EHRTIGAA SRR ARG REMIEal.d SUSRRISION:f issue
n insoluble granule, soap, microbiological matter, plant nﬁﬁter, animal 1

wradtier basciiepaithandifilirsbiast dresidaiddartingemettesed fegjanbasbwhnrein said

%Uragfogﬁgﬁ'& f@@ﬂv%%?erﬁ&gtsolg%gﬁﬁ grc-ﬁht% %R&a{%gﬁ% 91]; 85%%%% location of

wherein eac% of said at least one reces]%ed region comprises means for
Is&ihgttisesieti® tissuTHecappasatith deslaptntivs Whereiltszdtlmdatsdor each said
lysing tissHg,, comprises means for providing lysing energy. 12. The

apparatus of claim 11, wherein said lysing energy comprises at least 20

one of electrical energy, and electromagnetic energy. 13. The apparatus

of claim 11, W%Eeé%ﬁﬁgdygpglﬁﬂ?ﬁg,%%mﬂf ISG8 energy delivery elements deliver

at least one of electrical energy, thermal energy, and electromagnetic energy.

3. The apparatus of claim 2, wherein said electrical energy comprises at

least one of monopolar electrical current and bipolar electrical current.

4, The apparatus of claim 1, wherein said means delivers radiofrequency

electrosurgical current.

S. The apparatus of claim 1, wherein said energy delivery elements deliver

chemical energy.

6. The apparatus of claim 5, wherein said chemical energy comprises an

acid.

7. The apparatus of claim 5, wherein said chemical energy is derived from
at least one material selected from the group consisting of a prolotherapy chemical,

sugar, a salt solution, a detergent, and an acid.
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ultrasound energy. 25 14. The apparatus of claim I, wherein each of said
at least one recessed region comprises a lysing segment, and further

comprising means for providing energy to each of the lysing segments.  LLOYD WISE

15. The apparatus of claim 14, wherein said energy for said lysing

segment 30 comprises electromagnetigenergy. LLOYD VVISE. 67 16.

The apparatus of claim 14, wherein said energy for said lysing segment

compriges radiofeegipanayelgairosuiohteinrent themhalappagatissdefived from

clai]m ]t Whereirt] saild arra 8ffenerqx delivery elements %?R;a}llma es tis?ue D

& 5B ESuB SAR 0RO S5 B TR A0F (S IR TS0 RS WiRG e glucose (D-

ddmagiyg tissumbenvedugachsaichiissheplacation. shnkhe apparatue@fycholate,

claim 1éfu[theacom rising a ?a%sttonglinductgnce.(fen%}:)rlatt ched to said
Oalﬁ%a Senses issie inatctanes Srountd Salia Histal Eng D sKid®

shaft, wherein said sensor sends a signal to control means, and wherein

said coptrol ns controls the delivery.of said energy to said distal end

o moddiate sert LR, T NS G LD SR Cafdped from

atragasf energyatieinlesgleleede fitsm1 Shreognpuisesoastirglityfoh elestrodefammation

%OdJ he a&%ar%gls %f (Hgsim& J?auvrﬁgﬁﬁﬁn a ler%séa n%etl{c%c‘trod_%ﬁzlaanid chemical, a

p]ilura‘flll{l)g of electrédes comprises an irsulated pottion. O he™me ’

appaaios, ofclaivo Lb]evheneile asteastonecblettimdd ofaaid pllaelityawér, animal

electrodes compyrises at least one shape, selected from rou .

S R A e B S R R T qmng coneeen

cenmtelasynldpsaideshaft, a cube, a pyramid, a hemisphere, a sphere

with a cylindrical attachment area, a non- pointed cylinder, a bristle, a

branched bristle. 25 22. The apparatus of claim 19, wherein said plurality

of electtfdes ddwmpripesatas lebsifour kledirwdies @l 06 moteathansfifone recessed

ctrodes, 23, .1 .claim 1, wherein said array of energy
g%%%grgoéﬁgé%ﬁt@%%gc?ﬁérgl@e%%gghs for limiting the number of times
said apparatus can be used. LLOYD WISE

11. The apparatus of claim 10, wherein said means for lysing tissue

comprises means for providing lysing energy.

12.  The apparatus of claim 11, wherein said lysing energy comprises at least

one of electrical energy, and electromagnetic energy.

13. The apparatus of claim 11, wherein said lysing energy comprises

ultrasound energy.

14.  The apparatus of claim 1, wherein each of said at least one recessed
region comprises a lysing segment, and further comprising means for providing energy

to each of the lysing segments.

15. The apparatus of claim 14, wherein said energy for said lysing segment

comprises electromagnetic energy.



10

15

20

25

30

68 24, The apparatus of claim 1, wherein said array of energy delivery
elements comprises a dome covered with insulation containing at least
two holes, wherein each hole of said at least two holes is configured to
transmit energy. 5 25, The apparatus of claim 1, wherein said array of
energy delivery elements comprises mgans for providing gated energy.
26. The apparatus of claim 25, wherein said gated energy is gated at a

rate witlgn a rangeppamcdstit t9a2001 Hzwherdih. st aRpayabissefClaimd segment
further, compfgi%ng means for providing cryogenic material, wherein the

AR S ARG ER oY SO SHERSAL P EBhnected with said shaft. 15

28. The apparatus of claim 1, further comprising means for limiting the

number of times said apparatus can be used. 29. The apparatus of claim "
L Wherbin satd TG S Bk A T RS G SRAR) w2y clements
ImApeappatiaiug ferdhetfanmingeatfaceatifting medieal proceekire,locations without
comprising: a shaft havin rgximal end and a distal end; a plurality of

ﬁlg%g Pr%%ﬁg%%‘é%eﬁgsﬁ%@%dga S§3l°§8‘f§fé?rénd; and 25 a recessed

region positioned at said distal end between each of said protruding

membeys, each of said reces regians.including means for delivering.

energy {g segglrlgtgff%asrﬁeu %I8stneg§1§3}% isEar ﬁﬁ_cgfpfﬁglgp?)&%fﬁs%? inductance
claisor3dtavhel einsaaldlerfe thyt comprisesuatiiehstane afodQllasdrdnargyd of said
radio frequency electrosurgical current, and electromagnetic.energy. .

R e T AT e i g sad conol
cocnpsisesadisstthsuldstantiallyfplendr sunfagetanshal sécoaid subgtantiatlylate said

?rll na %ger:face, wherein the first substantially planar surface is opposite

rom the second substantially planar surface. 5 33. The apparatus of claim
30, wherein said protruding members comprise bulbous protruding
membe@: The apparatus of claim 1, wherein said array of energy delivery elements

comprises a plurality of electrodes.

20.  The apparatus of claim 19, wherein at least one electrode of said plurality

of electrodes comprises an insulated portion.

21. The apparatus of claim 19, wherein at least one electrode of said plurality
of electrodes comprises at least one shape selected from the group consisting of a
pointed cone with its larger diameter base embedded or counter-sunk in said shaft, a
cube, a pyramid, a hemisphere, a sphere with a cylindrical attachment area, a non-

pointed cylinder, a bristle, a branched bristle.

22. The apparatus of claim 19, wherein said plurality of electrodes comprises

at least four electrodes and no more than fifty electrodes.

23.  The apparatus of claim 1, wherein said array of energy delivery elements

comprises means for limiting the number of times said apparatus can be used.

LLOYD WISE



10

15

20

25

30

34. The apparatus of claim 30, further comprising an energy delivery area
positioned on said shaft for delivering energy to a surface of tissue
created by separating 10 said tissue into tissue planes. 35. The LLOYD WISE
apparatus of claim 34, wherein said energy delivery area delivers at least
one of electrical energy, thermal energygglectromagnetic energy, and
chemical energy. 15 36. The apparatus of claim 34, wherein said energy

deliveryarea cnm@ﬂ@@@tmwoatrmy@ﬁinﬁhéﬁhﬂ@lsammgyﬂsﬁ%ﬁéy@@mm&s/ elements
37. The agé)gratus of cla ein said ar évt(inerg delivery 20
|0EAT]

SREHHERTE P?ﬁs%%‘“e’é‘% ‘é{b 6?%% Rﬁam%w WS Witfffeggherein cach

nedidive diss uelalerationleetyeen@ackisaiddissuie dacation. 38. The

apparatus of claim 34, wherein said energy delivery area delivers is

configured to deliver ultrasound energy. 25 39. The apparatus of claim 30,

whereir2Said shaftapperptisest alpimaliw}mfreﬁe(seﬁseddggibﬂ&egysahﬂic&sjﬁélements
end. 40. The a pf%ratus of. claim 30, wherein said energy comprises

I? Tprises ms ener roviding gated énergy.

26. The apparatus of claim 25, wherein said gated energy is gated at a rate

within a range from 1 Hz to 200 Hz.

27. The apparatus of claim 1, further comprising means for providing
cryogenic material, wherein the means for providing cryogenic material is connected

with said shaft.

28. The apparatus of claim 1, further comprising means for limiting the

number of times said apparatus can be used.

29. The apparatus of claim 1, wherein said energy delivery elements deliver

ultrasound energy.

30.  An apparatus for performing a face-lifting medical procedure,
comprising:

a shaft having a proximal end and a distal end;

a plurality of protruding members positioned at said distal end; and

a recessed region positioned at said distal end between each of said protruding
members, each of said recessed regions including means for delivering energy to

separate tissue along said distal end.

31.  The apparatus of claim 30, wherein said energy comprises at least one of

laser energy, radiofrequency electrosurgical current, and electromagnetic energy.
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32.  The apparatus of claim 30, wherein said shaft comprises a first
substantially planar surface and a second substantially planar surface, wherein the first

substantially planar surface is opposite from the second substantially planar surface.

33.  The apparatus of claim 30, wherein said protruding members comprise

bulbous protruding members.

34.  The apparatus of claim 30, further comprising an energy delivery area
positioned on said shaft for delivering energy to a surface of tissue created by separating

said tissue into tissue planes.

35.  The apparatus of claim 34, wherein said energy delivery area delivers at
least one of electrical energy, thermal energy, electromagnetic energy, and chemical

energy.

36.  The apparatus of claim 34, wherein said energy delivery area comprises

an array of individual energy delivery elements.

37.  The apparatus of claim 36, wherein said array of energy delivery
elements alters tissue at each of a plurality of tissue locations with less relative tissue

alteration between each said tissue location.

38.  The apparatus of claim 34, wherein said energy delivery area delivers is

configured to deliver ultrasound energy.

39.  The apparatus of claim 30, wherein said shaft comprises a plurality of

recessed regions at said distal end.

40.  The apparatus of claim 30, wherein said energy comprises ultrasound

energy.





