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Field of tb• Xliyentign 

Tbe present invention re1ates ·to the placement of 

hair grafts. Xn particular, the, invention is a method, 

awaratus and kit for preforming. hair grafts and more 

particularly to forminq pre-incisions to receive dilators 

for the grafts. 

Bagkqrouod of the .. Inyantion. 

Bair transplants have become co'IDJllonplace over the . 

last few years. In one of the newest technique of 

transplanting hair, small "grafts" of tissue containing 

only a few hairs are placed in sites on a recipient• s 

15 scalp. 

Xn particular, hair from other portions of the 

recipient are cut into vary small· cylindrical sections, or 

grafts. The recipients scalp is· anesthetized, and then­

expanded by infusing saline into the scalp beneath the 

20 galeal layer. The surgeon inserts a needle-like dilator 

through the scalp, including the qaleal layer, forminq a 

cavity. The dilator is removed, and a donor graft is 

inserted into the cavity. 

The success rate of this technique depends primarily 

25 upon whether the dilator succeeds in forminq a cavity 

which extends below the qaleal layer, and up~n the tillle 

lapse between-preparation and' insertion of the graft. 

New techniques in hair cgaftinq require a large 

n~r, often 209 to 600, grafts to -~e ·p~-~ dw:;-inq a 
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single.· session. In the present ·teebnique, dilators are. 

imividuaily placed:· by· bUacl;. . . . . . . This is not onl,y ti.ae .. 

· consmdnq, but is inexact, since the. surqeon places the 

dilators essentially J:~olily •. 

In order for the transplanted hair have a uniform 

look and proper coverage, however,. the grafts aust be 

arranged on the scalp in specific patterns. Por exaaple,. 

nwaerous saall grafts are often placed near the hairline,. 

while larger grafts ··are placed ·less densely on the top anc1 

10 · rear c;>f the scalp• 

A need exists fora method of easily forminq.cavities 

into which hair grafts are inserted and for controlling 

their location and number of dilators inserted across the 

entir~ scalp. . · Filrther there · is a need for · devices and. 

15 methods for locating and easily inserting a pattern of 

tissue dilators to .. receive the grafts. 

Stmmary·of the Inyention 

The present invention is a method, apparatus and kit 

for forming a nUlllber of cavities in the tissue of a 

20 patient into which hair grafts are inserted. 

According to the present invention, aeans are 

provided for dilatinq the tissue to receive the graft. 

These means aay include a cartridge having a four-sided, 

walled housing havinq open. top ·and bottoa •nds. A 

25 template or guide is ramovably located in the housing, 

recessed from a bottom edge of the housing. A plurality 

of passageways are located through the guide for 

containing a plurality of dilators in a predetermined grid 

pattern therein. 
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~e dilators are releasably · retained . in the 

~sa .. 9.waya of the guide by.fri~i~n between.the dil~tors · 

and·~. guide. Each dilator.incl:Udes· •·1ower or proximal 

probe portton for insertion into' 1:h• ·~~lp alict an ·upper or·. 

5 di•tal grip portion by which the surqeon grasps the 

dilator. The distal. grip portion is saaller in outer 

dimension than the probe portion. 

The distal end of the dilators faces the top end of 

the housing, and the proximal end of the dilators faces 

10 the bottom end of the housing. A depressor is located 

over the open top end of the housing proximate the distal 

end of the dilators. 

A surgeon places the cartridge on the patient 1 s scalp 

. with the bottom edge of the housing resting on the 

15 patient• s bead. The surgeon presses downwardly on the­

depressor, forcinq the dilators downwardly out - of the 

guide into the tissue of a patient. once the dilators are 

inserted, .. the housing is removed from the scalp. The 

dilators are then reJ10ved as a graft is deposited into the 

20 opening provided thereby. 

Xn a variation of this form of the present invention, 

the depressor of the dilator device is a plunger connected 

to an actuator. Zn this form of the invention, the 

housing of the cartridge is adapted to engage the 

25 triqgerinq mechanism of an actuating ·.mechanism, and 

triggerin~ of the meCbanisa causes the actuator to depress 

the plunger, forcing the dilators from the guide into the 

·tissue. 
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-In·other·forias of-the dilator device, the housing is 

a cylindrical a11d J::otat~l' with· respect to a base.member 

which adapted for insertion into.a triqqerinq mechanisa. 

The housing includes a pluraiity of passages therein . in 

5 which dilators are located. An actuating member passes 
. . 

froa the base member throuqh the· housinq to a plunqer 

lo~ted proximate a first and of the dilators located in 

the passages. When a surgeon triggers the mechanism, .one 

or more dilators are f orcad out of the passaqes into the 

10 tissue of a patient. The surgeon then rotates the hou~in9 

with respect to the base, aligninq another passa9e for 

actuation by the firinq device. 

I:n another form of the dilator device, tbe device for 

forminq dilating the tissue comprises a female template 

15 having . a nu.t>er of . downwardly dependin9 guides with 

passages therethrough, along with a mating male template 

having a number of downwardly depending spikes. When 

engaging one another, the spikes· of male template pass 

through the passages in the guides of the female template, 

20 forming a single template with downwardly extending 

"dilators." 

In use, a surgeon presses the dilators of the 

combined male and female templates into the tissue of a 

patient. The surgeon removes the male template, leaving 

25 the female template in place dilating the tissue. The 

surgeon then presses a third template having downwardly 

extending hollow guides each containing a hair qraf t into 

the female template. The surgeon presses the spikes of 

the male template through the guides of the third and 
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-feaale teaplat•s 1 pressinq th• --hair qrafts downwardly. 

Then the' surgeon removes the-templates,- leaving th• .hai~ 

grafts positioned-in the tissue. 

xn another version, the dilator device for creating 

5 apertures in the tissue and placing the hair_ gr•fts 

coaprises four interenqaginq plates. An incision catheter 

plate comprises a base havinq a number of downwardly 

extending hollow catheters ali_gned-with bores in·the base. 

An incision needle plate- comprises a base having a number 

10 of downwardly extending spikes for exte~sion into the 

catheters of the incision catheter plate. A hair qraft 

catheter plate comprises a base havinq a number of 

downwardly extendinqhollow catheters aligned with bores 

in· ·the base. A hair graft needle plate cmiprises a base 

15 having a number of downwardly extending rods. 

Posts extend upwardly f:rom the incision catheter 

plate for engaqeaent with bores in each of the other 

plates for aligned stacking-of the· plates. 

:en use·, the user presses the incision ne.edle plate 

20 and incision catheter plate together until the spikes 

extend just beyond the open- end of the catheters. The 

user presses the plates downwardly so that -the 

spikes/catheters extend into the tissue of a patient. The 

user reaoves the incision needle plate, leaving the 

25 catheters of the incision catheter plate located in the 

tissue. 

The user presses the hair graft catheter plate (with 

hair cp:afts loaded into eaCh catheter). downwardly until 

·tile -catheters ·theret>f a~• lqcat:ed in Clle ca~eter• of the 
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-incision catheter plate. The user then presses the hair 

graft needle plate downwardly so that the . rods thereof 

extend ·into the catheters of the hair graft catheter 
' . ' 

plate, thus pressinq the hair qrafts downwardly to deposit 

5 them in the tissue. The user then . removes all of the 

plates, leaving the hair grafts in the tissue of the 

patient. 

·In another, and the preferred, version of the present 

invention,. the dilatinq device for use in creatin9 

10 apertures ~nd placing the hair qrafts comprises a lower 

plate, upper plate, and at least one cartridqe. Hollow 

catheters in the praseleeted qraft pattern extend from the 

lower plate, and are aligned with bores passinq 

therethr()UCJ:tl. .·.· ·Spikes extend downwardly from the upper 

15 plate, which is movably :mounted above the lower pl.ate. 

~e cartridqe is located between the upper and lower 

plate. In a first . form, the c~rid9e compri~es a 

rotatable wheel havinq several sets of bores which are 

alignable with the catheters/spikes. In a second form, 

20 the cartridge comprises a SJDall individual plate havinq a 

set of bores therein. Means are provided for aligning the 

bores in the cartridqa(s) with the spikes catheters. 

In use, a user presses the upper plate downwardly, 

extending the spikes thereof through empty bores in the 

25 cartridge and the catheters. The user than presses the 

entire device downwardly until the interen9a9ing 

spikes/catheters extend into the tissue of the patient in 

the predetermined and desired qraft pattern. The user 

then lifts up on the upper plate, and either inserts a 
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loaded ca~idCJ• or rota~s .the ·c8*id9e, so that bores 

·filled ·with bair grafts are aligned ·with the cath~&rs •. 

Th& user then presses the upper ·plate ·dowmrardly1 .ptessin9 

the hair grafts into the catheters ancl tberetbrOUCJh· ·.into 

5 the tissue. The user. than removes the device, leavinq the 

hair grafts in the tissue of the patient. 

10 

z:ri this form, the user may preload large nU1Dl:>ers of 

hair grafts into the cartridqe(s), thereby allowin9 him to 

place lar9e nuab_ars of grafts in uninterrupted fashion. 

To provide for the location of the dilators by 

whatever version .described above, the present inve~tion 

includes a method and device for makinq pre-incisions in 

the tissue to receive the dilators. The pre-incision 

device includes a body with a plurality of projectinq 

15 cutters in a pattern to match the predetermined pattern of 

the dilators and the desired graft pattern. The surqeon 

selects the appropriate pattern for the incision device 

which matches the pattern for the dilators and grafts· and 

depresses it to form a pattern of incisions in the tissue 

20 to receive the dilators. Pre-incision is useful 

particularly where there are a larqe number of dilators. 

Because of the distribution of the forces, penetratinq the 

tissue usinq the dilators may be difficult. By providinq 

the pre-incisions, the dilators can easily be inserted 

25 into the pre-made incisions in the tissue. FUrther, it is 

believed that the pre-incisions will promote healinq in 

that a clean, smooth incision is made. 

To guid,e the use of the incision device, a quide 

block •Y be .provided. The guide '.block is appt;ed to rest 
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on adjacent tissue, i~e. the scalp, to support' and guide' 

the movelllent of the device to.make the incision. Guide 

surfaces can be. provided whereby the device may .be 

registered and indexed to make adjacent patterns of 

5 incisions. 

10 

According to a ·fUrther aspect of the present 

invention, a kit is provided which includes the dilating 

and incision devices described ·above to be used in 

locating and depositing hair grafts. 

The method according to the present invention 

includes making the incisions with the incision device, 

inserting the dilators into the pattern of incisions made 

and depositing the grafts. 
.. . ·' . . . ·. .. 

Further objects, features, and advantages of the 

15 pr~sent invention over i:be prior art will become apparent 

from the detailed description of the drawings which 

follows, ~hen considered with the attached figures. 

Jrief Description of th• Drawinas· 

FIGURE 1 is a perspective view of a single dilator 

20 for use in the present method; 

FIGURE 2 is a perspective view of the dilator of . 

Figure 1 inserted into the scalp of a patient; 

F:IGURE 3 is a perspective view of the dilator of 

Figure 2 being removed from the scalp, and beinq replaced 

25 by a hair graft; 

F:IGORE 4 is a partial perspective view of a manually 

operated multiple-dilator placing cartridge in accordance 

with the present invention; and 
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PIGURJ Sa is a· front an,d·. viel!' .. of. ~e c~idge of 

l'i11Ure 4 with a depressor ··thera~f . i~ a.. fil;it, . re~racteci 

position; 

FIG1JRB ·Sb is a front, ·.end ·view of· the . carti-idge of 

5 Figure 4 with a depressor thereof in a second, depressed 

position; 

FIGURB 6 is a perspective view of a patient's scalp, 

illustrating· that certain portions of the scalp reqq.ire 

differing ·hair graft sizes and densities, and thus 

10 differing sized dilators and dilator insertion points; 

FIGlJRB 7 is a perspective view of a second embodiment 

of the present invent·ion, ill.ustrating an automated 

revolving single-shot dilator cartridge; 

FIGURE a is a perspective view of a third embodiment 

15 of the present invention, illustrating· an automated. 

rotating multiple shot dilator cartridge; 

20 

FIGURE 9 is' a top view of a fourth embodiment of the 

present invention illustrating an automatically operated 

dilator insertion cartridge; 

FIGURE 10 illustrates a second form of dilator for 

use in the methods and devices of the present invention; 

FIGlJRB 11 is a partial perspective view of a male and· 

a female template of a fifth.form of the invention; 

FIGURE 12 is a cross-sectional side view of the male 

25 and female template of Figure 11 shown engaging one-

another and pressed into the tissue of a patient; and 

FIGURE 13 is a cross-sectional side: view of a third 

,template engaging the fa.ale .template ·Of Fig\ll"e 11, with 

.the male template en9•gin9 .the third templat•· 
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... 
l'IGURE 14a ·is a perspective. view ·of an incision 

. . 

catheter plate of a.sixth form of the.present invantion; 

FIGURE l~b is a perspective view ·. of an incision 
. . . 

needle plate of a sixth form of the present invention; 

5 FIGURE 14c is a perspective view of a ·hair graft 

catheter plate of a sixth form of the present invention; 

PIGURB 14d is a perspective view. of a hair graft 

needle plate of a sixth form of the present invention; 

FIGURE 15 . is a side view illustrating the 

10 interenqagaent of the incision needle plate and incision 

15 

20 

25 

catheter plate; 

FJ:GtJRB 16 is a side view illustrating use of the 

incis~on needle plate and . incision catheter plate for 

formi~g multiple .cavities in tissue of a patient; 

fIGtJRB 17 is a side view illustrating interenqagement 

of tile bair graf~ needle plate, . hair graft catheter plate, 

and incision catheter plate, whereby hair grafts. are 

pressed from the hair graft catheter plate into cavities 

formed in the tissue; 

FIGURE 18 is a perspective view of a device of the 

seventh form of the present invention; 

FIGURE 19 is a perspective view of an alternative 

eabodiment of the device. of the seventh form of the 

present invention. 

FIGURE 20 is a perspective view of the incision 

device and guide block according to the present invention; 

FIGURE 21 is a side view of the incision device of 

Fig. 20; and 
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FicWRBS 22A~c are views of various embOdlments of tlie .. . . . . . . . ... : .· ... . ·.. . 

incision device of FIG. 20. 

The ·.present invention involves. methods,_ devic•· and 

kits for implantinq hair grafts. Bro-.dly the present 

inventicm is directed to method11, devices and kits wh.$.ch 

include . means for dilatinq the tissue in a prt1selectad 

pattern to.receive grafts, for pre-incisinq the tissue in 

a pattern corresponding to the dilator pattern to receive 

10 the dilators and the deposition the grafts in the dilated 

tissue •. 

Before describinq the incision device of the present 

invention, x will describe various dilators for use with 

such devices and in the kit and method of the present 

15 invention. As described, the .dilators can be used with or 

without the incision device as hereinafter described. 

When the dilator devices are used without the incision 

device, the dilators themselv~s are used to puncture the 

tissue 

20 Figure 1 illustrates a dilator 20 for use in some of 

the methods and devices of the present invention. In 

qeneral.., the dilator 20 comprises a distal handle portion 

or end 22 and a proximal probe port;ion or end 24. 

Preferably, the very end of the handle portion is blunt, 

25 and the very end of the probe portion is pointed. As 

illustrated in Figure 2, the dilator 20 is inserted in the 

tissue of a·patient, normally the scalp, for creating an 

cavity into which a-hair graft 26 is inserted. In a 

f~stm.ethod in accordance with the present invention, a 
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.. 
number of dil.ators 20 are siaultaneously loeated in the 

tissue when a · aur9eon :manually presses on a dilator­

engagin9 depressor_ 38, pu&hing a . nmaber of dilators· 
... 

throu9h a CJUide 36 into the scalp, as illustrated in 

:5 FiC)UreS Sa and Sb. 

In a second ma~od, a aeries of sillC)le dilators 20 

are inaert-.into a scalp upon actuation of a CJU1l or C»ther· 

rmaote tri99erin9 device, via the cartridge illustrated in 

Figure 7. In a third mathocl, multiple dilators 20 are 

10 inserted into the scalp when a sur9eon actuates a CJUD, via 

·· the cartridge illustrated in Figure 8. 

In a fourth method, a number of dilators 20 are 

simultaneoua.ly inserted into the scalp when a surgeon 

triqqers an . actuati11CJ mechanism conneqted to· ··the 

15 cartridge 300 illustrated in Figure 9. 

In a fifth method, the interenga9in9 templates 

· illustrated in FiC)Ures 11~13, which include downwardly 

dependin9 dilatin9 spikes and guides, are used to 

penetrate and be inserted into the tissue and form open 

20 cavities into which hair grafts are inserted. 

More particularly, and referring aqain to Fiqures 1-

3, in a first form, the dilators 20 of the present 

invention are preferably cylindrical in shape, and about 

2 cm long from end to end. In particular, the handle 

25 portion 22 is· about 1 em long and about • 5 mm in diameter. 

The probe portion 24 is about 1 cm long and has a larger 

diameter than the handle portion, beinq about 1 mm in 

diuaeter. '.rhe dilator 20 tapers to a sharp point at the 
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.· very end of :·tha ,px-obe portion fol:' P.i:-ercinCJ ~nd. p8"etrating, 

tissue, over about the last ~25 .cm of_ "the dilat_or. 

Host importantly, because the -handle ,port;ion 22 of 

-the dilator 20 has a smaller outer di1i8'lsion that the 

5 · pro~ portion 24, a cavity wJ1ich is large ~nouqh to accept 

a hai.r qraft is formed when the dilator.is .inserted- into 

·the scalp, and yet a sufficient distance between. the 

·handles exists to allow the surqeon to. qrasp thea and work 

between them-. 

10 Figures 1-3 illustrate, in overview form, use of a 

sinqle dilator 20 to facilitate hair qraft 26 insertion. 

First, the dilator· 20 is pressed downwarc:lly into the sca·lp 

28 into the qaleal layer 30. Penetration of the scalp 28 

is facilitated by the tapered end of the dilator 20 and 

15 the pre-incision accordinq to the present invention. 

once inserted into the tissue· of a patient, the 

anlarqed probe portion 24 expands the surroundinq tissue, 

as illustrated in Figure· 2. After insertion, the· SUJ:'qeon 

reaoves the dilator 20 as illustrated in Fiqure 3, leavinq 

20 an cavity into which the surqeon inserts the hair qraft 

26. The resiliency of the tissue ultimately causes the 

tissue airound the hair pluq 26 to clc:tse, securinq ·the 

qraft in place. 

Piqure 4 illustrates a manually operated device for 

25 use in placing multiple dilators 20 in accordance with a 

first method of the present invention. J:n accordance with 

this method, by manual effort, a surqeon simultaneously 

places a number of dilators 20 in a ·predetermined 

an-amfjeJBent. The device ·fQr accomplishing_. tb• me~od i•· 
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a cartridge 32 which cmipriseis -outer ·support.means. in the 

fora of a· housing 34 . havi;n9 the fora of a contiCJUQus. 

upright wall, a dilator guide 36, and a depressor 38 (see 

Figures SA and SB). 

"he housing 34 of the cartridge 32 is preferably 

square or rectangUlar in shape. The particular size, in 

inner ·. d,imension and .thickn.-ss, varies on the number of 

dilators to be placed and their size. When four-s.ided, 

the housing 34 has a first side 56, a second side 58, a 

10 third s.ide 60, and a fourth side 62, and an open top end 

39 and bottom end 40. .·Preferably, the first, second and 

third sides 56,58,60 are riqidly connected, forminq a "C"­

shape~ member. . The fourth side 62 is aovably or removably 

connectedtotbeothersides. ·Zn particular, the edqes of 

15 the first and·,· second. -sides 56, 58 which· enqa9e the fourth 

side 62 include.a "C"-shaped channel. The fourth side 62 

has inwardly facing tabs 64,66 (66 not visible) on 

opposinCJ edqes which slide in the channels of the.first 

and second sides 56,58. The fourth side 62, as 

20 illustrated in Figure 4, is thus detachably connected to 

the first and second sides 56,58. 

Preferably, a stop 68 in the fora of a solid member 

coverinq the top end of the channels 64,66, limits 

downward movement of the fourth side 62 on the first and 

25· second sides 56,56. When connected to the first and 

second sides, the fourth side coapletes the contiguous 

wall comprisinCJ the housinCJ 34. 

Each of the sides is made of plastic, or a similar 

durable and sterilizable material. When made of plastic, 
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-the first,. second, and ··third· sid•s 56,$8,·6.0 can be mol4ed 

as· a single piece. 

Dilator guide means in the .. form .• of a. CJll.idfa . or·· .. 

·lt•plate 36 are located in· the cartridqe, recessed a short 

5 distance up from a bottOJI edge. 41 of the housing 34 on the 

interior thereof~ The: partiwlar recess clistence. is 

.chosen so that when the cartridge 32 is placed en. the 

scalp, the tips of the d.ilatars: 20 located in the 

cartridge 32 are proximate :the scalp, as illustrated in 

10 Figure 5a. 

The dilator guide 3.6 is a rectangular menmer having 

first and second ends or· sides which enqage a first.groove 

44 in the first side 56 of the wall 34, and a second 

groove 46 in the opposite second side 58- c;>f the wall,; The 

15 grooves 44,46 are recessed areas in each. of these two 

sides 56, 58 havinq approxi-.tely the same heiqht as the 

thickness of the guide. The engaqmnent of the guide 36 

with the grooves 44,46 supports the guide in the housing 

34 above the bottom end thereof. 

20 The· guide 36 .is preferably made of a ·slightly 

flexible material, such as rubber, and includes a 

plurality of passages 42 theretbrough. As illustrated in 

Figure 4, the .passages pass through the .guide 3 6 at about 

a 30 degree angle·with respect to vertical. The passages 

25 42 can be arranged.in a variety of patterns, depending on 

the particular dilator plac.-ent pattern desired. 

Each· passage 42 is sized to accept .a dilator. When 

the dil·a,tors 2·0 have the shape described abOve, ·the 

passage 42 is circular in stiep•,.hflyingappX'Qlti;ila'\:elY the 

-15-
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same diameter as the larger proba portion o~ the dilator ·· 

20. 

stop •ean& retain· the dilators.in the guide 36 in a· 

first p9sition. Preferably, the stop means comprises 

friction between the dilators and the guide 36. J:n 

particular, the size of the passage 42 and the type of 

material from which the · guide 36 is selected so that a. 

·dilator 20 placed in a passage is retained therein unless 

pushed through by an outside force. As illustrated in 

10 Figure 4, the passage size varies when the dilator size 

varies, .such that an individual cartridge can contain a 

guide having passages of differing sizes. 

The depressor 38 is located near the top end 39 of 

the housing 34, ·and bas a top surface· 48, bottom surface 

1.5 50, and ··two · opposinq edges each havinq an outwardiy 

extending.·· tab 52a1b thereon. The top surface 48 is 

preferably flat and smooth for engagement with the thumb 

49 or finger of a surqeon. The bottom surface 50 is 

"stepped" providinq a number of individual surfaces 

20 arranged parallel to the end of each dilator. 

The tabs 52a,b are thin meabers extendinq outwardly 

alonq opposite edges of the depressor. The tabs 52a,b 

each engage a corresponding ledge 54a,b on the first and 

second sides 56, 58 of the housing, acting as means for 

25 supporting the depressor 38 above or at the ends of the 

dilators 20 in a first raised position. When a surgeon 

presses upon the depressor, however, the tabs 52a,b break 

off, allowing the depressor 38 to move downwardly within 

the wall 34 of the cartridge 32 • 
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.In the ·first ·••thod, ·a .sw:geon uaes the ·cart.ridge 32 

· ot •the present invention to .siJaultaneoU&ly place .a nwaber .. 

of dilators 20. First, 'the sui'qeon lifts the ;foqrt;h side 

62 upwardly, ·exposing ·the interior portion of · the· 

S cartridge 32. The surgeon pr•sses a d.ilator guit;te 36 into 

the cartrid9e, the particular guide chosen to have the. 

desired, preselected, dilator insertion pattern required 

for that portion of the scalp in which hair grafts are to 

be inserted. 

10 Figure 6 illustrates in overview schematic form how 

hair grafts 26 of different sizes are placed in differinq. 

reqions of the scalp. . Alonq· the normal hair line, many 

small grafts are inserted. In the central or ·interior 

portion of. the scalp, larqer hair grafts are inserted. 

15 Thus,'not only does the "density" of· the dilators beincj 

placed need to vary, but their size often must vary as 

well. 

once a guide 3 6 havinq the. desired dilator pattern 

(in both size and density) is chosen, it is inserted into 

20 the cartridge, and the fourth side 62 ·is pressed 

downwardly. When relocatinq the fourth side, the channels 

64,66 slide along and engage the edges of the first and 

second sides 56,58, until the stops 68 prevent further 

downward movement of the side. 

25 Preferably, the appropriately sized dilators 20 are 

alrea~y inserted into the passaqes 42 in the guide 36 when 

the guide is inserted. If· not, tb,e surgeon inserts 

dilators into the."es-.qes 42. 
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. . 

The s\1r9eon then places the cartridge 32 on the sca·lp 

in the ·desired pos'ition·, as illustrated in Figure 5a. ·In 

this position, the dilators 20 are located proximate the 

scalp. 

5 The surgeon then presses downwardly on the.depressor 

10 

38. Pressure on the depressor breaks off the tabs 52a,b 

on the edges of the depressor, allowing the depressor to 

slip downwardly past the ledges 54a, b on the first and 

second sides 56,58 of the wall 34. 

The depressor, which engages the handle portions 22 

of the dilators 20, presses them downwardly into the. 

scalp. As described below, the dilators 20 are inserted 

into incisions made with the incision device of the 
. . 

present invention. · BVentlially, ; further movement ·of the 

15 depressor 38-:is prevented by its contact with the guide, 

as illustrated in Figure·sb. 

The cartridge 32 is then removed, leaving the · 

dilators in place in the incisions in the scalp. The . 

cartridge 32 is easily. r~oved without disruptinq the 

20 dilators 20 because the dilators no longer engage the 

quide because the small diameter handle portion 22 of each 

dilator 20 is all that remains in the larqer passa9es 42 

of the guide. Then, as illustrated in Figures 2 and 3, 

the surqeon removes the dilators and inserts hair qrafts 

25 26 in their place, completing the transplant process. 

Preferably, the range of movement of the depressor 38 

against the dilators 20 equals the distance the dilators 

20 must be pressed into the scalp tor optiJllUlll hair qraft 

insertion. In the case where the dilators 20 initially 

•1s-
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j'-st contact the t.i;saue wh•n the. 'ca.rtri49• is . sat on. th•· .· 

patient, -this ·distance is normally about 7 JiJi). Thu•·1 the. 

·depressor's 38 range.of movement aqainst the dilators is 

about 7·-· 
The ·. cartridge 32 of the present inven~ion is 

reusable. In partic;ular, the surgeon removes· the old used 

depressor 38 ~rom the cartridge~ replaces it with- a new· 

one havin9· inta,ct tabs 52a,b. When a new depressox- 38- is 

installed, it is again supported by the: tabs 52a,b the 

10 ledges 54a,b in a raised position. 

The surgeon then either inserts new dilators 20 into 

the passages 42 of the guide, or replaces the guide 36 in 

the cartridge with a different one if a different dilator 

insertion pattern is desired. 

15 The above description represents one embodiment of 

20 

the dilator device according to the present invention. 

However, many variations to the.. method· and device, are 

possible without deviating from the scope -of the . 

invention. 

For· example, the cartrid,ge 32 can have any of a 

variety qf shapes and- sizes. Further, the guides can have 

a variety of sized and spaced dilator accepting passages. 

As a.further aspect, the guide.may actually comprise 

a number . of individual elements which are arranged 

25 together to form a sin9le grid or element in. the 

cartridge. In thi:s fashion, the guide may ·be "customized" 

using, ·only a few guides havinq fixed patterns.. For 

exam.pl•, the guid~H~ may- comprise el9nqate •eJlbers havinq 

a sinql .. rotr of passaqes ~th~ein, such -that when ,a ;·numb4!r 
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of guides are placed together, a· grid having nwaerous rows 

of differently.spaced and sized passages results. 

· While it is desirable that the passaqes pre-formed in 

the guide, the quide aay be · aade· of a pliable material, . 

5 whereby the sargeon can form the pasaaqes simply by 

pressinej dilators into the quide in any desired pattern. 

Further, while the passaqes in which the dilators are 

located ··are shown in Figures 4, Sa, and Sb as beinq tilted 

at a 30 degree anqle with respect to the horizontal, the 

10 passaqes can have any orientation. Por exaaple, and as 

illustrated in.Fiqlire 9, the·passaqes can pass vertically 

throuqh the quide. Alternatively, the passages can pass 

at an anqle of 5; · 10, or 45 or aore degrees through the 

guide. When the·anqle at which the passaqes pass through 

15 the qu:bie is· different, the · bottolil s\irface so of the 

depressor is reconfigured· so that the depressor engages 

each diiator at a riqht angle. · 

As described above, preferably the depressor engages 

the distal end 22 of the dilators 20 at a right angl.e. I:n 

20 an alternate form of the present invention, the depressor 

:moves paral.lel to the direction of · dil.ator movement 

throuqh the quide. In particular, the depressor :may be 

located on a track in the housinq by which the depressor 

:moves downwardly aqainst the dilators at the same anqle as 

25 the dilators extend through the quide. 

A variety of means for selectively attaching the 

guides to the cartridqe other than the enqagement with the 

grooves described above are available. For example, the 

guide may snap into place or· be press-fit into the 
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-· llou,sing, be ·held in .place by •pring-load~ pins w~ich pas• 
~ . . . 

tbrOWJh· t!J.e cartrj,dge wall into th• CJUid~, or.e~ply be 

supported by a lo.edge extend.ing inwardly frma ·-the. wall. 

Also, a variety of •eans for selectively attaching- and. 

5 detaching the fo~ side to access the CJQ;ide.s are 

possible. 

· Also, the gui4e .ay actually comprise a portion.· of 

the housing instead of a separate element. ·For example, 

the gu~de . .ay comprise a •olded section of plastic having 

10 paasages or the like theretbrough which is directly a part 

of the outer wall. 

As described above, the stop means preferably 

comprises friction between the dilators and' the guide. In 

this form of the invention, the guide is preferably 

15 constructed of rubber or a similar "stretchable" and ~igh­

friction material. The guide, however, may be constructed 

of plastic.or a. similar rigid, material, with each passage 

lined with rubber or a similar material. 

Also, the stop •eans for retaining the di1ators in 

20 the ~emplate JDay comprise something other than the 

friction .b8tween the dilators and the guide. For example, 

a thin plerceable member suCh as a plastic sheet may be 

loca1;.ed over the open end of the housing. Alternatively, 

a removable panel •ay be located aero•• the open end of 

25 the housing, the panel removed when the housing is placed 

on the scalp, there by allowing the dilators to be pressed 

into the incisions in the scalp. 

A second form of the present invention is illustrated. 

in 'Figure 7. Pi~e 7 illustrates a ca*id«a& 100 for use· 
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with an autoaated gun 101 or other remote automatic 

triggering. or firing device of the type c0111J1only used· and .. 

found in hospitals and medical offices. SUCh meehanisms 

are commonly used to place items such as"tissue staples. 

In general, the cartridge 100 comprises a tubular 

hous_in9 102 · rotatably connected to a base 104. .. An 

actuator 106 passes throu9h the base 104 and into the 
. 

housing 102· for pressin9 a dilator 20 ther~in out of the 

housing and into the scalp of a patient. 

The housing 100 is cylindrical in shape, having a 

first end 108 and second end 110. The first end of the 

housinq 108 is enclosed, while the second end 110 is open. 

The housing 100 is hollow,. except for a number of 

tubes or passaqe8· .112 extendinCJ inwardly from the fir.-t 

15 end 108. Bach tube 112 has a diameter sli9htly greater 

20 

than that of a · dilator, and havinCJ a · sliqhtly lon9er 

length. Preferably, the tubes 112 are spacedly located 

about the outer periphery of the housinCJ 102, and are open 

at both ends. 

An axle 114 passes frODl.the first end of the housinCJ 

102 to the base 104. The axle 114 passes alon9 the 

centerline of the housinq 1021 allowinq the housinq 102 to 

rotate. 

The base 104 has a first end 116 for mating 

25 en9age'Jilent with the second end of the housing 102. The 

first end 116 of the base is thus circular in shape, 

comprisinq an outer wall and inner hollow interior space. 
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'rha -base- .. 104 incl.~•• a. a~on&t end 11• wbtch: ia 

adapted for ma.tinq enqaq•ent\witll:i.l triqq~~inq d•vipa or .. 

gun 101. . . Xn. the embodi1181lt il.lustratad, the secoric:l and 

1·11: has a qenerally rectangular· shape. 

·An.. aperture . 120 is located in one surface of the 

secoric:l.-end 118 of the base 104, forminCJ a passaqe into the 

interior of the base. The actuater 106 is qeneral.ly: ·"L"­

shaped, extandinCJ· from the aperture through the base, and 

into the housing 102. A f"irst end of the actuator 106 

10 extends; upwardly to the aperture 120 for enqaqement by a 

triqqer mechanism in the qun 101. A second end of the 

actuator 106 is located adjacent the end of one of the 

tubes 112. 

Stop means releasably retain the dilators 20 in the 

15 tubes· 112. The. stop means·· preferably comprises fric~ion 

caused by a slight interference fit between the dilator 

and the housinq. 

In use, a dilator 20 is placed in each of the tubes 

112, with the tapered point facinq outwardly. The base 

20 104 of the cartridqe 100 is located in a gun 101, and one 

of the tubes 11:2 is aligned with the second end of the 

actuator.106. 

The BUrqeon actuates the gun 101, movinq the actuator 

106 towards the first end of the housinq. Tbe·sacond end 

25 of the actuator 106 enqaqes, the end of the dilator 20 in 

·the aliqned tube, pressinq the dilator: through the tube 

and into the incision pre-formed in the scalp accordinq to· 

the prf!HSent invention. ·The .surC)eon- -lifts '.•~e qun 101 
- . 
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upwardly so that the housing 102 clears the end .of the 
. . . 

dilator, and proceeds· to . place .the next dilator •. 

A surqeon places the next dilator by rotating the 

housing 102 with respect to the base ·104, until the second 

5 end of the actuator 106 is aligned with another· . tuba 

containing a dilator. The gun is again triggered, with 

the next dilator forced into the scalp. 

In this form of the invention, the tuba 112 holding 

the dilator 20 is located close to the outer edge of the 

10 housing 102, .so that the next dilator can be placed very 

close to the last. ·P'Urther, the range of movement of the 

actuator 106 is chosen so that the dilator 20 ·is pressed 

the appropriate .distan.ce into the scalp. 

· In this·: 811bodiment, the· stop means may comprise a 

15 separate element such. as a rubbery gasket through which 

the dilator extends; .·. or. a membrane or plate extending 

across the open end of the tubas which is either 

pierceable or movable when the dilators are depressed into 

the scalp. 

20 Further, the tubes or passages in which the dilators 

are located can· be arranged in a variety of 

configurations. A third embodiment device of the present 

is illustrated in Figure a. In this embodiment, several 

dilators are placed in the scalp automatically when a 

25 surgeon operates a CJUll• 

In particular, this cartridge 200 is nearly identical 

to that described above, except the tubes 212 in a housing 

202 thereof are configured to receive multiple dilators 

20. In the embodiment illustrated, each tube 212 is sized 
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-. :to receive _seven di~atora. The . -tul>e- 2i.a., thus· in~ludes 

.eight distinct tubes or ·conduits· 213, each 9f ,which bolds 

a single dilator. Again, each end of each -tube 212, and 

eac:h .passage 213 therein, ·is open.· 

In use, when a surgeon actuates the gun or au't;omated 

firing device, the actuator presses all of the dilators· in 

a tube 212 into incisions of a.corresponding configuration 

made in the scalp according to the present invention. In 

the configuration illustrated, all eight dilators in the 

10 passa9es in a sin9le tube are pressed into the scalp. 

It is possible. to have a wide variety of numbers of 

tubes and passa9es therein, for placin9a different nuiDber 

of dilators. FUrther, the passa9es. can be arranged in a 

wide variety of configurations, whereby the . multiple· 

15 dilators are placed in the scalp in . a specific 

configuration. 

Figure 9 illustrates a fourth embodiment device of 

the present invention. In particular, this. variation of 

the device if similar to that illustrated in Figure 4, 

20 except that it is a~tomated. 

25 

:In this form of the invention, 8: cartridCJe 300 

includes a housinCJ 302 with·, a first bottom open, end 304 

and- second gun-engaging end 306. A dilator guide 308 and 

depressor 310 are located inside- of the housing 302. 

. The •econd end 306 of the housing~ 302 is shaped for 

eDCJagemant with the end of a triggering device, such as a 

sprin9-loaded or air-powered gun. In . the form 

illQtrated, the sec;ond end. 306 is -an .elon9ate, so-.ewhat 

reet;angul•r shaped member. 
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The remainder of the housinq. 302 is box-shaped, 

except that the first end · 304 is 'open. Similar to the 

cartridge.· 32 illustrated in ·Figures···· 4~ · Sa and Sb,. a 

removable dilator guide 308 is located within the housing, 

5 recessed· a short distance from the open first~end 304. 

Preferably, a surgeon can open and close one side of 

the housing 302 to access the guide 308, sbailar to.the 

Jlallller described above in the first embodilllent. 

~he .. depressor 310 is located between the· guide 308 

10 (at the end of the dilators therein) and the second end 

306 of the housing 302. The depressor 310 has a perimeter 

shape which matches the inside shape of the housing 302, 

to be freely moveable between a first retracted position 

and a second· depressed position •. 

15 

20 

·A bottom slirface'312 of the depressor 310 is adapted 

to press on the . dilators at a right angle, as discussed 

above in more detail. Preferably, the depressor 310 is 

connected to an actuator 316 which extends into the second 

end 306 of the housing for engagement with the CJUll· 

Means for biasing the depressor 310 in the form of a 

pair of springs 318,320 maintain the depressor 310 in a 

normally retracted position. The springs 318, 320 are 

chosen so that upon firing of the qun, the actuator 316 

moves against the spring force, pressing the actuator 

25 downwardly against the dilators. 

In use, a surgeon inserts a loaded dilator quide 308 

into the housing 302 of the cartridge. Once loaded, the 

surgeon ·inserts the cartridge 300 into a CJUD· The surgeon 
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then pl•ces the open end 304 .of the caritridge 30~ against· 

the scalp of a patient in,the d~sir~ location. 

Th• surgeon ·trigqers the gun, effectuating .OVeaent 

of the actuator 316 and·pressingthe depre•sor downwardly 

5 against ~e dilators and the opposing spring force. · The 

dilators are pressed through the passages· in the guide· 308 

and into the corresponciling incisions in the, scalp. once 

the di·lators are. placed, the sprinqa 318, 320 bias the. 

depressor back upwardly to the retracted' state, when a new 

10 l~aded dilator guide can be inserted into the. cartridge. 

In accordance with this method, nuaerous dilators are 
. . . 

simultaneously placed into the scalp using an autcma~ed 

machine. Once· again, the particular location and pattern 

of the dilators is effectuated by choosing a guide having 

15 a specific configuration of dilator-holding conduits. 

Other configurations of dilators can be used. For 

example, Figure 10 illustrates a second form. of dilator 

400 for use in the :methods and apparatus of the present 

invention. The dil~or 400 is similar to that.described 

20 above, except that it has a hollow passageway 402 along 

the ceriterl.ine thereof. This dil.ator 400 has the effect 

of coring a section of tissue from the patient when the 

dilator is inserted and then removed. 

Figures 11-13 illustrate a fifth em.bodiuent of the 

25 dilator device for use in the present invention. In this 

embodiment, the devic;e. for sim.uitaneously placinq dilators 

are interenqaqin9,plates or templates, with the dilators 

comprising .. a series of spikes on, one of the templates. I:n . . . 

partic:ular, a fir$t or fem.le, template soo co:mprieel!J 'a 
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. . -
.thin base iitabu; 502 having ·a top surface .. 504 and a bottom 

. . 

surface 506. A n\Dlbez'. of cyli~ically shaped quides 508 

depend d0wnwardly from the bottom surface 506 of ·the 

template, each having a tapered or bevelled distal end 

509. Each quide 508 has a lenqtb nearly equal to the 

depth the ha-ir grafts must ba placed into the tissue of 

the·patient to maximize qraft survival. 

A passage 510 extendsthrouqh the top surface 504 of 

the ~emplate down throuqh each of the quides 508. The 

10 location and pattern of each of. the quides. 508 on the 

template.500 is preselected to match the ~acing of later 

to be placed hair grafts 532. 

A second or male template 512 comprises a thin base 

. lll81Dber 514 having a top :surf ace . 516 and bottom surf ace 

15 518.-" A number of spikes or probes 520 extend downwardly 

.from the bottom.surface 518 of the template. 

Preferably, the spikes 520 are longer. than the 

passages 510 tbrouqh the female template soo, and have a 

smaller outside diameter than the diameter of the passaqes 

20 510 through the guides 508 and passages through the guides 

of a third template described below. The spikes 520 have 

a· distal end which tapers to a point. The spikes 520 are 

arranged in the same pattern as the guides 508 on the 

female template. As illustrated in Figure 13, a third 

25 template 522 comprises a base plate 523 havinCJ a top 

surface 524 and bottom surface 526. A nwnber of 

cylindrical guides 528 depend downwardly from the bottom 

surface 526 of the template. A passaqe 530 extends 

through the template 522 and each of the guides 528. 
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· Prefera):)ly1 •th• ou:ter di11aension of ·eac:h of th• p,i~ea !Saa·· 

is -mller than the:.size of the,,paiuiag~ '.510 e»f :the :£~•.le 

· template 500. The· -guides 508 are .· m;Tanged·: in ·th•.·. same 

pattern as the gu·ides 508 in the female tem:plate ··5~0, for 

5 .atingengaga.ent therewith. 

Xn ·use, as illustrated in Figures 12 and 13, a 

surgeon presses the male template 512 into the female 

template· 500. Zn particular, the surgeon aligns the 

spikes 520 of the male template with the passage• 510 

10 through the guides 508 in the female template 500. The 

surgeon presses the two temp.lates 5001512 together until 

the bottom surface 518 of the male template 512 engages 

the top surface 504 of the female template. W h.e n 

engaging one another,· the spikes 520 and guides· 508·· 

15 cooperate to form "dilators" for placement in the tissue 

534 of the patient. The surqeon places the combination on 

the scalp of the patient and presses downwardly until the 

bottom surface 506 of the female.template $00 contae:ts the 

scalp, preventinq further . movement. The surgeon then 

20 pulls the llille template-512 from.the female templa;te 500, 

leaving the female templ~te in place. 

When the female template 500 is in place,. the 

passages 510 therethrough form. cavities in the tissue of 

the- patient into which hair qrafts 532 may be inserted. 

25 Zn particular, the surgeon or an assistant places hair 

qrafts 532 into each ot the passaqes 530 of the third 

templa;te 522, and then the surgeon press~s ·.the third. 

eaplate into engagement with the female template 500 

whi~ is en9a9in1J·the patient. 
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... 
·nan the surqeon presses the third template 522 into 

tbe f~aaie template · 500, each hair gra~t 532 'is . 

effectively positioned in . tbe · tissu~ of tbe. patient;. 

Preferably, tba surgeon than presses the male tamplate 512 

5 into the other two t•plates, · whereby the spikes 520 

enqage the bair grafb.532 and push them into the bottom 

of the formed cavities. The surqeon than reaoves all of 

·the templates, leaving the hair grafts 532 in. place in the 

tissue of the patient. 

10 

15 

·, Xn the above-described devic~, the templates may 

comprise substantially . ri9id members· made of plastic or 

similar material. Preferably, however, so that the device 

can conform to the varying shape of th~ patient, the base 

o'f each template . is· constructed of a . slightly flexible 

materlal, such as a rubber at' flexible plastic. The 

spikes and guides, however, is preferably constructed of 

a rigid material which easily penetrates tissue. 

Further, the size and location of the guides and 

corresponding spikes may vary. For example, the guides 

20 and spikes may be located on their respective bases in a 

variety of patterns for use in positioninCJ hair graft in 

the same variety of patterns on the scalp. Also, the 

911ides, and thus the matching spikes, may vary in size, 

both between different template, and even on the same 

25 template, depending on the size of hair graft to be 

implanted. 

Figures 14a-d and 15-17 illustrate a sixth embodiment 

of the present invention. The sixth embodiment of the 

invention is similar to the last embodiment, except that 
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··four plates (instead of three) are;p~efeJ'.'.ably .-u1:il~zed for 

creation of .cavities in tissµe and pla~ma~t .of hair 

grafts. 

· . This form of. the invention c;omprisea a . incision 

5 catheter plate 602, inci8:ion needle plate 604, hair graft . 

cath~ter plate 606, and hair gr~ft nee4le Rlate 608. 

Figure 14a illustrates the incision cathe~er plate 

602. This plate 602 comprises a base 610 ~vinq a number 

of hollow catheters 612 extendinq downwardly therefrom. 

10 Each catheter 612 is hollow and ali~ed with a.passageway 

or bore passing through the base 610. 

Means for aligninq the plates are provided. 

Preferably, the means include a guide post 613a,b 

extending upwardly from the base 610 of the plate 602 at 

15 each end thereof. In particular, the each post ,613a,b 

preferably rises upwardly from the base 610 about 22-30 mm 

from a small extension of the base 610. As i~lustrated, 

the posts 613a,b are cylindrical.in shape, havinq rounded 

top ends. 

20 Figure 14b illustrates the incision needle incision 

,plate 604. The plate 604 comprises a base 614.having a 

number of spikes 616 extendinq downwardly therefrom. 

Preferably, the base 614 has approximately the same 

dimensions as the base 610 o~ the incision catheter plate 

25 602. The spikes 616 are arranqed on the bottom of the 

plate 604 in the same pattern and position as the 

catheters 612 of the incision.catheter plat~. 602, whereby 

a~er may align the sp-ikes 616· with 1;he c;:a~eters.612 and 

press· the spiltes into engagement with the catlle.ters. EaQh 
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. spike 616 is ·preferably a cylindrical . member which n~ 

the free••d thereof tapers to a sharp point. 

A ·b.ore 618a,b is located in.· the base 614 of 'the 

incision.need~e plate 604 at an extension of each end ·of 

5 th~ base·. Tbe bores 618a,b are position8d ·in ·the plate. 

614 for alignment with the posts 613a,b rising upwardly 

from the incision catheter plate .602. 

J:n ·use, and as i:J.lustrated in ·Figures · 15 and 16, a 

user aligns the bores 618a,b of the incision needle plate 

10 604 with the posts 613a,b of the incision catheter plate 

602 and presses the two plates together until the base 614 

of the incision needle plate 604 is resting on top of the 

base 610 of the incision catheter plate 602. As 

illustrated . in Pigurl!l 16, when . the two plates 602, 604 

15 engaqe one· another, .. the spikes 616 and catheters 612 

interengage to form solid "needles" for penetration of the 

tissue of a patient. 

The catheters 612 are each preferably about 5•9 ma, 

and most preferably about 5-7 mm long, and 1-4 mm in inner 

20 diameter. The outer · diameter of each spike 616 is 

preferably nearly equal, but always slightly less than, 

the inner diameter of each catheter 612. This allows each 

spike 616 to pass into each catheter 6~2 and leave little 

if any space therebetween, whereby tissue C:an not becoae 

25 entrapped between the interengaging spikes/catheters when 

they are pushed into the scalp. Further, the lengths of 

the catheters 612 and spikes 616 are chosen so that their 

total length is sufficient to create an aperature in the 
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' ~ .: ... -tissue of 111:ufficient ·depth for proper ~U- graft placeJll~t . 

(noraally'abQut 6-8 1DJI). 

once pressed into the tiss~e _as illus~atf!d i~ -Figure· 
' 

16,. t;Jle iQ~ision needle plate 604 is· removed. The 

5 incision catheter plate 602: remains in place, with the 

catheters 612 thereof f orainq apertures in the tissue for 

plac8Jll8nt of hair grafts. 

Preferably, the user utilizes the hair graft catheter 

plate 6Q6 and hair graft needle plate 608 for placement of 

10 the hair grafts. 

The hair graft catheter plate 606 comprises a base 

620 having a nmmer of catheters' 622 extending downwardly 

therefrom. As with the catheters 612 of the incision 
. . . 

catheter plate 602, these catheters 622 are preferably 

15 hollow, and aligned with passages or bores passinq·throuqh 

the base 620. The · catheters 622 are arranged on the 

bottom of the base 620 for engagement with the catheters 

612 of the incision catheter plate 602. 

Bores 624a,b extend through an extension portion of 

20 each end of the base 620. The bores 624a,b are position 

on the base 620 for alignment with the posts 613a,b of the 

incision catheter plate 602. 

'l'he hair graft needle plate 608 comprises a base 626 

having a nUllber of cylindrical, blunt end rods 626 

25 extending downwardly frQJI a bottom surface. thereof. The 

rods 626 are arranged for engagement with the catheters 

612,622 of the incision catheter pla~e 602 and ~air graft 

ca~~~er plate 606, respectiv~ly • 
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. .· . 

. Bores 630a,b are located in the base 626 of the plate 
. ·,. 

608 at extension portions thereof. The bores 630a,b are .. 

sized and positioned to allow the posts ~13a,b of the 

incision cai;heter.plate 602 to pass tharethz.ouqh~ 

i~ use, a user"ioads hair qrafts into the catheti8rs 

622 ot th~ hair·· graft 632 catheter plat~ 606. The user 
. 

then· aligns the •bores 624a, b of this plate· '606 with the .-

posts 613a~b of the incision catheter i>late 602, and 

presses the ~ir graft catheter plate 606 downwardly until 

10 base 620 thereof anqages the base 610 of the incision 

catheter plate 602 (see-Figure.-17). 

The catheters 622 of the hair qraft catheter plate 

606 are sized to slide within the catheters 612 ·of the 

···incision catheter plate··602·• For example, when the- inner 

15 . diame~er of' eaCh catheter 612 of the incision catheter 

plate 602 is about·l.7 mn, the outer diameter of each hair 

graft eatheter plate catheters 622 is about 1. 2 JllJll. 

Further, it is pre-ferred that the hair graft catheter 

plate catheters 622 extend into the tissue to almost an 

20 equal depth of the incision catheter plate catheters 612. 

25 

To compensate for the thickness of the incision catheter 

plate base 610, this means the hair qraft catheter plate 

catheters 622 must be slightly longer that the incision 

catheter plate catheters 612. 

The user utilizes the hair graft needle plate 608 to 

press the hair grafts 632 from the catheters 612, 622. The 

user aligns the bores 630a,b of the hair graft needle 

plate 608 with the posts 613a,b of the incision needle 

plate 602 and presses the hair graft needle plate 608 
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-. 
downwardly, as illustrated in ·Figura 17. once · fully .. · 

depressed, the ·Uller lifts the -combined and ·staQked 

incision- catheter plate 602, hair graft catheter plate 606 

and hair graft·needle plate ·608 irma ;tb,a tissue, leaving 

5 the hair grafts 632 implanted in the tissue.· 

The rods 622 of the hair . graft need~e. pl~t• 608 

preferably have an outer diameter which is slightly less 

than the inner diameter· of the hair graft catheter plate 

catheters 628. The· rods 622 are preferably lonq· aneugh so 

1-0 that they extend to near the bottma of the inQision 

catheter plate catheters 612 when engaged· therevith. one 

of the advantages of usinq· a fourth plate--the hair graft 

needle plate 608--instead of the three plate arrangement 

described above is that the lengths of the rod,s 622 can. be 

15 chosen so that they do not extend outwardly from the ends 

of the catheters 612 like would happen if the spikes 616 

of the incision needle plate 604 were used for thJ.11 task. 

This prevents the user from driving the hair graft~ into 

the tissue of the patient. 

20 second, the shape of the rads 622 allows for more 

effective displacement of the grafts from the· catheters 

than when usinq a pointed spike. · Use of the flat ended 

rod 622 presents less risk of damage to the hair graft. 

As with the previously-described ·•·form of the 

25 invention, the plates may comprise subst;antially rigid 

members macle of plastic or similar material. In some 

instances, however, the plates may be constructed of a 

slightly flexible material so ~-t they can confot11 to the 

tissue contour of '.the patient. Tbe spikes, ·rods, ancl 
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catheters, however, are preferably constructed of a·ri9id 

:material which easily·· penetrates ti•sue. 

While ·tha spikes, rOds, ·and catheters are illustrated 

in, two rows of spaced-apart lll8Jlbars, their location may 

5 vary. In p-.rticular, the spikes, rods and catheters may 

be arranged · 

in any .. variety of patterns for use in locatin9 hair grafts 

in the sUle·variety of patterns· in the scalp. 

Advantageously, in this form of the invention, the 

10 interenga9eaent of :the incision needle plate spikes 616 

with the· incision catheter plate catheters 612 forms, .. in 

essence, a sin9le ri9id "needle" for forming an aperture 

in tissue or for disposition in -a pre•incision cut made 

therefor·. according to .·the present invention. This is 

15 advantageous over use of-a regular dilator· or a catheter 

for several reasons. First; use of a catheter alone iaay 

res~lt in tissue ·bein9 forced into the interior of the 

catheter, thus blocking hair qraft'. placement. 

Alt~~ively, use of a dilator alone can be difficult, 

20 because when the dilator is removed, the aperature in the 

scalp often closes, preventing positioning of the hair 

graft in the tissue • 

. . Further, in this and the last form of the invention, 

the catheters or quides and spikes and rods can be located 

25 at an angre of other than perpendicular to the base . of 

each. respective plate. In this manner, a user can create 

an aperature in the tissue which lie at an angle other 

·than perpendicular thereto. This is important, for most 

hair qrows naturally from the scalp at o~er than an an9le 
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-. of .P.erpendi~lar theretq. Use. of ,.te.m,p~ate .or p~a.t•• 

having . ~· ~ending· at an·. an9le of oth~ .than 

perperidicular to the scalp all~s. placement of ha!l." grafts. 

at a siailar angle: in the scalp. 

Another aspect of th• last two forms of the invention 

which is: aclvantageou• is that a hair grafts can be pre­

loaded into a nmaber of plates/t.-Plates for later use. 

With several separate plates/templates pre-loaded, a user 

can very quiclcly create-apertures with the other members 

10 and then place large· numbers of hair grafts very quiclcly. 

The spikes may have forms other than that ·described. 

above. :In particul.ar, the spikes may have a "body" which 

is smaller in diameter than the tip. The spikes may, also 

have a tip which comprises a thin blade-like element as 

15 opposed to a point. :In some instances, it might also be 

desirable for the spike to be hollow instead of solid •. 

The wall of the catheter at the end there~f may· be 

tapered or sharp to aid in the insertion of the device 

into the tissue. Alternatively, instead of the wall of 

20 the catheter ending perpendicular to the length · of the 

25 

wall, the end of the catheter may be entirely tapered. 

Also, the shapes- of the plates (or bases thereof) may 

vary widely dependent upon the area of tissue in whic:h the· 

grafts are to be planted. For example, the pl.ates may be 

round, square, or irregular-shaped. The means for 

aligning the plates may includ• other types of guides or 

other similar members known in the art. 

Yet another variation of ;~e dilator devi~e for use 

in.,the pi:esent invention is· illustrated tn Figµi.-es 18-19 • 
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In this variation· of the invention, the templates or 

plates of· the above-described versions of the invention 

are "mechanized" for faster graft placem~t. 

The device 700 of this form of the invention. 

5 com.prisea a first· or lower plate 702 havinq two upwardly· 

extendinCJ guides 704 I 106 t an Upper Or S8COnd plate 708 

movably. mounted on the CJUides, and a cartridqe 710 located 

between the upper and lower plates. . 

The lower plate 704 cOlllprises a base member 712 

10 havinq a numbar of hollow catheters 714 extendinq 

downwa~dly therefrom and aligned with bores 716 passinq 

through· the base. The catheters 714 are arranqed on the 

base 712 in. the same pattern ii\ which hair grafts will 

ultimately :be·implanted·in the tissue of a patient. 

15 The base·· 712 · is 'Preferably fairly riqid and 

20 

constructed of ·a durable,.sterilizable material, such as 

plastic~ The base ·112 is preferably eloncjate in shape, 

havinq first and second ends located outwardly of the 

bores 716. 

Preferably, 'means for guidinq ·the upper plate 708 

between a first raised and a second lowered position are 

provided. The means preferably comprises guides 704,706 

extending u:pwardly from the ends of the plate 702. 

The first guide 704 is a flat member extending 

25 upwardly from its connection to the· base 712 of the lower 

plate 702. The guide 704 is fairly wide to accoJllllOdate an 

indentation 718 therein. A stop 720 is located at an end 

of the guide 704 located opposite the lower plate 702, for 
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limiting the upward movmaent . of ·._the. upp~ .pl•~• 708· 

thereon. 

The second.guide 706 i~ a cylindrical post ~anding 

up.rardl.y from the encl of the base 712 of :the l.ower plate 

5 702 opposite the first CJUide 704. Bot;h the first and 

second. guides 704, 706 are preferal;>ly made of a durable and 

sterilizable materia1, and have a len~ sufficient to · 

allow travel. of the upper.plate 708 between the·positions 

described below. 

10 The upper plate 708 is preferably shaped similar to 

the lower plate 702, comprising .. a base 722havinga number 

of spikes 724 extandinq downwardly therefr.om. The spikes 

724·are cylindrica1 members having pointed· tips which are 

sized for insertion into the hollow catheters 714 of the 

15 lower plate '"702. The length of each spike 724 is chosen 

such that it extends slightly from the end of the catheter 

724 when pressed downwardly therethrough as described 

below. 

First and second passages are located in the upper 

20 plate 708 for acceptance of -the first and second guides 

704,706, whereby the upper plate 708 may slide up and down 

alonq the guides. 

25 

As illustrated in Figure 18, the cartridge 710 

comprises a wheel rotatably mounted on the se~ond guide 

706 between the lower and upper plates: 702, 708. The 

cartridge 710 preferably has a radius equal to the 

distance between the first and second guides 704,706. 

A-number of bQres-726 pass ,through the cartridge 710 

from a top surfaQe 728 to a bottom surfaqe 730 thereof. 
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The dist:ance between th• top and bottom surf~ces 728,730 

is great· enough that a hair .qraft Jilay be positioned inside 

each bore 726. Preferably, the. bores 726 are arranged in 

sets about the cartridge. ·One set. is illustrat.ed in 

S Figure 18. Other sets of bores 726 (not illustrated). are 

located about the lines illustrated on the top surface 7~8 

of the cartridge 710. 

Bach set· of bores 726 includes ·.a nWDber of bores 

equal in number to the spikes 724 and catheters 714, and 

10 arranged in the samepattern. 

Means. for aligning the sets of bores 726 of the 

cartridge 710 with the spikes 724 and catheters 114 of the 

plates 702,708 are provided.; Preferably, this means 

comprises- a:·: nUJliber· of beads 732 · located on the cartridge 

15 710 and the indentation"718 in the first guide 704. 

The bead& 732·· are located on the outwardly facing 

surface of ·the ·outer edge of the cartridge 710. These 

beads 732 extend slightly outwardly of the cartridge ~or 

engagement with. the indentation 718 · in the f~r;st guide 

20 704. The bea~s 732 are positioned on the cartridge 710 

such that when a bead 732 engages the indentation 7.18, one 

of the sets. of bores 718 is aligned with the spikes 7%4 

and catheters 714. 

Use of this form of •the invention is as follows. A 

25 user ·aligns .an empty set ·of bores 726 of the cartridge 710 

with the spikes 724 and catheters 714. 

accomplishes this 

·-40-

The user 



W098157587 PCT/US98/12195 

-
by raiaing the upper plate 708 a~ong the ~~de•· 704 1 706, 

and then rotatinq th~. cartridqe .710 until on~ of the b~1tds 

732 eftC)aqes the indentation 718 •. 

Th~ user then presses· the upper plate 706 downw.rdly, 

5 pasliinq the spikes 724 tbrouqh the bores 726 in the 

cartridqe· and into the catheters 714. At this ti_.Jlle, the 

tips of the spikes 724 protrude- slightly from the ends of 

the catheters 714, such that the spikes and catheters 

interengage to form "needles." The user then presses the 

10 device 700 downwardly so that the spikes 724 and catheters 

714 enter the tissue of a patient. The user stops when 

the lower plate 702 rests· on the tissue of the.patient. 

The user then raises the upper plate 708 until the 

··spikes 724 are located. above the cartridge ~10. The user 

15 rotates·· the cartridge. 710 until a set of bores 726 

containing hair grafts is aligned with the spikes 724. 

The user or another party can load any of the other _sets 

of bores 726 with ·hair grafts before or during· the. 

procedure. :In particular, a user places hair cn-afts into 

20 any or all of the bores 726. 

Once aligned, the user presses the upper plate 708 

downwardly. As the.· upper plate 708 moves: downwardly, the 

spikes 724 press the hair grafts in the bores 72~ down 

into the catheters 714. The user then raises the upper 

25 plate 708 and removes the devic.e 700 from the tissue. A 

hair graft is left in the- tissue of ~- pat~ent in each 

spot corresponding to· where a c•theter 714;penetrated the 

-tissue and a hair graft was pressed therein. 
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The user then aligns an mapty·· set of bores 726 so 

that the spikes 708 can be 10wered therethrough and ·used 

· to reinsert the devic;e into .the -tissue of· the patient in ... 

a new l.ocation. 

Advantageously, this device 700 allows a user to pre-­

load several sets of bores 726 with hair grafts, whereby .·· 

the device may be used· to place several sets of hair 

grafts .in vary quick succession. 

As· illustrated in Figure 19, a similar result can be .. 

10 achieved when the cartridge 710 used with the device is . 

15 

not a ·wheel but com.prises a sinqle segment. In this 

version, a cartridge 740 takes the form of a rectanqular 

segment having a first end 742 and a second end 744. 

Bores ·.746 ·.like those described· above pass through the 

cartridge 740. 

The first end 742 . of the cartridqe 740 is designed . 

for enqaqementwith the first quide 704.; In particul.ar,. 

the first end 742 of the cartridge 740 preferably includes 

a bead 748 extendinq outwardly therefrom for enqaqement 

20 with the indentation 718 in.the first quide 704. 

25 

The second end 744 of the cartridqe 740 is designed 

for enqageaent with the second quide 706. Prefera~ly, ~e 

seco~.en~ 744 of the cartridqe 740 bas a semi-circular 

cut-out. 

In use, the user presses the second and 744 · of the· 

cartridge 740 into engaqement with the second quide 706. 

The user rotates the cartridqe 740 into place ·when the, 

bead 74,8 thereon engages the indentation 71& in the first 

quide.704. 

.-42-
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. the device· 700 into the . tissue 0 C>f a patien'.t. 

··utilizes a cartridge· 740 having bores filled with hair 

grafts ·when ready.to-insert the grafts. 

Advantageously, the user may replace cartridges 740 

as needed, and when a user baa a nUJil)er of cartridges 740, 

several may be pre-loadecl with hair grafts for quick 

placement of large n~s of grafts. 

In this· form of the present invention, it is also 

10 possible for device 700 to be configured for placement of 

hair grafts at an angle into the tissue. The catheters, 

spikes and bores may be angled (at other than 

perpendicular to the plates/cartridge) for placement of 

the ·grafts. In that instance, the guides 704,706 should 

15 also be anqled to permit sliding of the upper plate 708 up 

and down while the spikes move in and out of the 

bores/catheters. 

It ·has been. found: that insertion of the dilators 

according to the above directly into the tissue can be 

20 difficult, particularly where a large number of grafts are 

to be performed. The numerous. dilators distribute the 

force necessary to puncture the tissue making accurate and 

trouble-free insertion of the dilators difficult. 

·Accordingly, and pursuant to the. present invention the 

25 device, method and kit are provided. 

Turning to Fi9s. 20 and 21 an incision device 900 is 

shown which is adapted· to make a pattern of incisions in 

the tissue to correspond ·to the pattern of the dilators to 

be received therein. The device .9.00 has a rig~d body 902 
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with at one and a handle 904. Opposite the handle 904 are 

a plurality_ of cutters 906, only a portion o( the nUlDber 

shown in the drawing, ·which projeet· frm the body 902. 

These cutters 906 are each adapted to make an incision in 

5 the tissue 907 to receive· a dilator. 

While the cutters 906 may be ri9id, solid needles, 

preferably each is defined as a blade havinq a tapered 

knife-edge 908. As shoWn in Pigs. 21 and 2~A-B -tbe 

cutters 906 are arranqed in a pattern which corresponds to 

10 the predetermined pattern for ·the dilators. :Ct has been 

found that providing cutters 906 such that ea.ch 'knife-edqe 

908 makes an incision of about·o.oss-o.060 inches deep in 

the tissue 907 is well suited to receive· the dilators. 

·With continuinq reference to Pigs 22A-B the patter,n 

15 of the cutters 906 can be, as shown in Piq.~2A to~make in 

a single motion an entire row of incisions or can be 

spaced such that multip~e spaced strikes must be made to 

ccmplete the pattern. That is, the number of cutters 

would be halved requiring a first strike, indexing over, 

20 and a second strike to: form the desired pattern of 

incisions. As shown in Pigs 22A-C,: the cutters 906 of 

each row are closely spaced to define a minimum spaci~g 

·for the dilators and grafts. Bach row of· the· pattern 

formed by the cutuers 906 is thus comprised of identical 

25 rows and columns of the cutters 906. To ·facilitate 

incision and as shown in Figs 22 B~c, the lengths of the 

cutters 906 are preferably graduated or staqqerec:l so that 

'the entire array of cutters 906 do not penetrate the 

tissue 907 simultaneously and thereby disadvantageously 
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distribute ·tbe ,pen.atration fO~CeS. aJDOnCJ a.11. tbi,e euttH"S . 

..... 

906. · That is,· .• when· the incision d•v:i.ce 9.oo ·is pressed 

aqainllt the ~issue, only a portio.n .of ·the. CQ.tters 906, 

i.e. one or several columns of ·the cutter . cu::ray, are 

5 panetratinq · the outer surface of the tissue 907. 

Furthermore, the surqeoncan rock the device 900 back and 

forth to make the aforesaid incision pattern defined by 

the cutter array. 

With reference to Piq. 20 the device and method. of 

10 the present invention may include a guide block 9·10. ·Tbe 

guide block 910 includes a base 912 configured and adapted 

to rest and support the block 910 on the tissue 907 

adjacent the area to be incised. To quide the motion of 

the incision device 900 the guide block 910 has a guide 

15 surface 914 which may be vertical or inclined as shown in 

the drawinqs. As shown, the guide surface 914 acts to 

guide the.incision device 900 in its movement toward the 

tissue 907 to enable the surqeon to accurately align the 

device with the location on the tissue·. to be incised. 

20 

25 

With continue reference to Figs 20 and 21, the-guide 

surface 914 may include a plurality of grooves 916 at 

spaced locations thereon. To cooperate with the grooves 

916 the. incision device body 902 includes a rudder 918 

projectinCJ therefrom which is sized to be closely received 

in each qroove 916. By enqaqing the rudder 918 in a 

qroove 916 the moveaent of the device 9GO to the tissue 

907 can be easily guided and steadied. FUrther, where 

side-by-side inci'!li"Qn patterns are·to made in the tis1Jue 

907, ·the grooves 916 and· rudder 918· act -~; index .. 1;11e 
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.. placmam:it of the incisions. -A first set of incisions are 

. made · and . the surgeon indexes the device 900 · over to 

reqister the rudder into the adjacent groove 916 to make 

tlle next pattern· of incisions, By sizinq the pattern of 

5 the cutters 906 .. and the location of the qrooves 916, a 

consistent larqer pattern of incisions can be made in the 

tissue 907 to receive the grafts. 

To make the incision pattern, the surqeon moves the 

incision device 900 aloDCJ the guide surface 914 until the 

10 · cutters 906 engaqe the tissue 907. The surgeon ther~after 

stands the device 900 upright and presses down to make the 

pattern of incisions, If.necessary, the surqeon may rock 

the device from. side-to-side to urqe the cutters 906 to 

, .·· .make ~e :incisions, Once the incisions a:re made the 

15 device· 900 is .removed from the tissue 907·. 

Because the incisions are made with the cutters 906, 

the openinqs for the grafts are smooth and prec.ise and are 

:made with reduced trauma to the tissue. This; it is 
believed, will promote healinq and ·acceptance of the graft 

20 as well as reduce infection. 

~fter the incisions have been :made, the dilators as 

described above are inserted into the incisions. Since 

the incision pattern is selected to .match the dilator 

pattern, :multiple dilators can be simultaneously inserted 

25 into the tissue. Preferably, the· dilators are of the type 

deseribed w~th reference to Figs. 18 and·19 hereof. 

The incision device 900 and the dilator device as 

well as the ~ide block :may be cooperatively adapted to be 

sold as a kit. The pattern of cutters 906 and dilators 

;-46-



W098/57587 P.CTJUs98/12195 

·· would ·correspond to a selected pattern tor -1:iie grilfts. 

The gra:ft pa€i:BJ-n may _vary . dependiliCJ;~ upon tlle 4~sired 

den•ity o.f the grafts t~ be implanted. 

It will be understood that ·the above d&li&cribed 

. 5. arran9ements of app~atus and the method .~erefrom. are 

.-rely illustrative of applications of the principles of 

this invention and many other embodiments· and 

modif !cations may. be made without ·· departin9 '· frcma. ·the 

spirit and scope of the invention as defined in the 

10 claims. 
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1. A method for implanting ha1=r .grafts comprising:. 

providing a deyice adapted·· to locate ·a predetermined 

pattern of tissue dilators in the tissue to maintain the 

. 5 :·tissue dilated to receive a hair graft; 

providing an incision device having a body and a 

plurality . of incisinq cutters disposed in a pattern 

corresponding to the dilator pattern1 

making a plurality of incisions with the incision 

10 device, said incisions corresponding to the pattern of the 

cutters; 

reqistering the dilator locatinq device with the 

incision pattern; . · 

locatinq the, cl,ilators in the incisions; and 

15 depositing :th• hair,graft·in the dilated incision. 

2. The method of. claim 1 includinq providing a device 

having a first template with a plurality of downwardly 

extendinq guide means having passages theretbrough and a 

second template having a plurality of downwardly extending 

20 spikes adapted to be received into the passages to define 

with the guide means said dilators, locating the defined 

dilators in the incisions, removing the spikes from the 

CJUide means and depositing the hair grafts through the 

passaqes into the tissue. 

25 3. The method of claim 1 including providing an incision 

device having a plurality of blades with knife edges for 

making said incisions. 
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4. tile method -e>f claim 3 includiDCJ providing .. a,n inci-i0n 

. device ·having a pl.,ality .of· blades w~th knife. •ges,. 

adj·acent blades being of different lengths-~ 

s. The·method of.claim 3 including providing an incision 

5 device having· a plurality of blades with knife edges-- for 

making said· incisions, each of said edges havinq ·an edge 

width of between o.oss and 0.060 inches. 

10 

6. A kit for performing hair grafting in tissue 

com.prising: 

a dilator having a first template with a pattern of 

a plurality of dowtlwardly extending guide me;uis having 

passages therethrougb and a second template having a 

plurality of downwardly extending spikes adapted to be 

received- into the passages to define with the guide means 

15 dilators; 

20 

an incision device having a plurality of cutters 

disposed in a pattern corresponding to the pattern of said 

guide means, the cutters adapted to incise the tiss~e to 

receive the guide aeans; and 

means for depositing a graft through the passages of 

the guide means into the tissue. 

7. The kit of claim 6 wherein- the cutters are knife 

edges. 

a. The kit of claim 7 wherein the knife edges are of 

25 different lengths. 

9. A device for preform.in9 a pre-incision to receive a 

hair graft deposited using a dilator device which includes 

a first template with a pattern of a plurality ef 

downwartµy -~ending C)liide means having -P••••qes 

. ""!'49-



------------------. ---·-----·---~-----------------------------------------

W098/57S87 11111111 \1111\ 1111\ \11\11\ \II\ 
* C L M $ * 

PCT/QS98/12195 

-therethrough and- a second .template-having-a plurality of 

· downwardly extending spikes adapted ·-to be received into 

the passages to define with the guide means- a 

predetermined pattern of dilators, said grafts deposited 

5 through the passages into the graft site tissue, the 

device including: 

a body; 

a plurality if cutters disposed on and projecting 

from the body in a pattern corresponding to the pattern of 

10 dilators, eaeb cutter adapted . cut an incision in the 

incision to receive .a dilator. 

15 

20 

10. The device of claim 9 wherein each cutter has a knife 

edge. 

-11. The devic.e of claim- 10 · wherein the cutters have 

differ-8nt-lengths. .. .. 

,12. The device of claim 10 further · including a -guide 

block having a surface to rest on the tissue and a_ guide 

-surface, said body and guide surface cooperating to guide 

the incising of the tissue. 

13. The device Of claim 13 further including slidinq 

guides coacting between the body and guide surface to 

guide the incisinq of the tissue·. 

14. The device of claim 13 wherein the slidinq guides 

include a groove and a rudder-on said guide surface and 

25 body, said rudder and grooves cooperating to guide the 

incising of the tissue. 
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