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WHAT IS CLAIMED IS: 

1, An improved hand tool for rotationally .insetting a screw within a bone, comp - , ig: 

a rotational driver haring?. a handle supporting a shall extending from a pr,ximal end to a 

distal end:, 

a socket defined in said distal end of said shaft for receiving a. 	ad of the screw for 

rotationally inserting the screw within the bone; and 

a first: and a second slot is located in said socket defining a • i 	t and a second cutting edge 

for coning the bone upon rotation of said rotationa driver to simultaneously insert 

the screw and countersink the head of the screw 	ithin the bone. 

-,,. An improved hand tool for rotationally inserting , screw within a bone as set forth in claim 

1, including a suture retainer located on said 	, ndle for removeably retaining at least one 

suture. 

. An improved hand tool for rotations 	inserting, a screw within a bone as set forth in claim 

1., including a suture retainer loci d on said handle for removeably retaining a suture., and 

said first and a second slot c♦ perating with said suture retainer for enabling a suture t© 

extend from Slitir 	retainer through said first and second slots and a transverse 

aperture in said ' •rew. 

5. An improved ban tool for rotationally inserting a screw within a bone as set forth m claim 

.1„ wherein t I- screw head has a cross-section of a hexagon with a first and a second 

channel rec-.ssed in opposed sides of the screw head and communicating with a transverse 

aperture -Mending through the screw; 

said first and second slots of said distal end of said shaft being aligned with the first and 

second channels of the screw head; and. 

said socket comprising a hexagon for engaging an outer peripheiy of the screw head 

enabling a suture to extend through the first and second channels between the 

screw head and said socket of said shaft and through the transverse aperture of the 

screw. 

5, An improved hand tool for rotationally inserting a screw within a bone as set forth in claim. 
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I, wherein the screw has a first and a second channel defined in a head of the se 	' 

communicating with a transverse aperture extending through the screw; and 

said first and second slots of said distal end of said shall: being aligned with the ' rst and 

second channels defined in the head of the screw for permitting a situ -- to extend 

through the first and second channels and the transverse apertur 	of the screw 

when said first and. second cutting edges countersink the head o  the screw within 

the bone. 

6. An improved hand tool for rotationally inserting a screw with 	1 a e as set forth in claim 

.1. includine a capture magazine located on said. handle for 	oveably retaining a capture. 

An improved hand tool for rotationally inserting a se v , within a bone as set forth in claim 

1. including a capture magazine comprising a res.  `en wire loop for removeably re,,taininl.r, 

a capture; and 

said resilient wire loop permitting a suture 	, be inserted into said resilient wire loop for 

threading into said capture. 

S. An improved hand tool for rotat.ioi 	ly inserting a screw within a bone as set fort in claim 

. 

1, including a capture magal:i e comprising a resilient wire loop extending from said 

handle; 

said resilient wire loo, 	extending through a. capture aperture in said capture for 

removeably re'p'ining said capture on the improved hand tool, and 

said resilient wire 	op permitting a suture to be inserted into said resilient wire loop for 

threadin 	said suture into said. capture aperture of said capture, 

An impro 	. . hand tool for rotationally inserting a screw within a bone as set forth in claim 

.1. incl ding a. central orifice extending axially through said shaft and communicating with 

an 	inter surface of said shalt for positioning a suture centrally in said distal end of said 

aft; 

said suture extending through a central aperture of a capture; and 

said distal end of said shaft configured for pushing said capture along said suture at said 

distal end of said shaft. 



WO 2014/164605 	 PCT/US2014/022973 
27 

10, An improved hand tool for rotationally inserting a screw within a bone. the screw ham 	a 

first and a second channel defined in a head of the screw communicating with a tran , rse 

aperture extending through the screw, comprising: 

a rotational driver having a handle supporting a shalt extending from a prom 	al end to a 

distal end; 

a socket defined in said distal end of said shaft for receiving a heal' of the screw for 

engaging with an outer periphery of said screw head for rot tonally inserting the 

screw within the bone; and 

a first and a second slot defined in said socket of said distal en -  of said shaft: 

a. first and a second cutting edge defined by an edge cif Llici first and second slots for 

cutting the bone upon rotation of said rotational . -tver; and 

said first and a second slot extending from said dist 	end of said shaft being aligned with 

the first and second channels defined in 	is head of the screw for permitting a 

suture to extend from said first and '. .corld slots through the first and second 

channels and the transverse apera e of said screw while said. first and second 

cutting edges cut the hone to co 	ersink the head of the screw within the bone. 

11.  An improved fastener for insertio.into a. living tissue by a rotational driver, comprising 

a screw body extending betw 4 a screw tip and a screw head; 

a helical screw thread exten,:i ig from said screw tip toward said. screw head, 

said screw head defini 	a. socket shape in an outer periphery of said screw head for 

enabling the 	...,tional driver to rotationally insert said screw body into the living 

ti ssue; 

a. transverse ap 	i re extending through said screw body below said screw head; 

a first am. a second channel defined in opposed sides of said screw head and 

-,ammunicating with said transverse aperture for enabling a suture to extend. 

through said first arid second channels and. said transverse aperture while the screw 

body is inserted into the living tissue by said rotational driver; and 

said first and second channels and said transverse aperture being dimensioned for enabling 

the suture to be moved through said first and second channels and said transverse 

aperture when said screw body is totally embedded into the living tissue. 

12.  An improved -fastener for insertion into a living tissue as set forth in claim f, wherein said 
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screw head has a cross-section of a polygon. 

13.  An improved fastener for insertion into a living tissue as set forth in claim 1 I, w  -rein said 

screw head has a cross-section of a regular polygon; and 

said first and second channels being recessed into opposed sides of said rep • tar polygon. 

14.  

15,  

An improved fastener for insertion into a living tissue as set forth in , aim 11, Wherein said 

screw head has a cross-section of a regular hexagon; and 

said first and second channels being recessed into opposed ski, 	f said regular hexagon, 

An improved fastener for insertion into a living tissue z 	set forth in claim 11, wherein said 

screw head has a cross-section of a regular hexagon; 

said first and second channels being recessed. int. opposed sides of said regular hexagon: 

and 

each of said first and second channels h.' Fang a recess depth greater than one-third the 

distance between opposed sides .f the regular hexagon 

16,  An improved fastener for insertio 	1 Ito a living tissue as set forth in claim 11, wherein said. 

screw head has a screw head 1 '.. a cross-section of a regular hexagon: 

said first and second charm 	s being recessed into opposed sides of said regular hexagon; 

each of said first and 	and channels having a recess depth greater than one-third the 

distance het 	%..i opposed sides of the regular hexagon; and 

each of said first rFad second channels having a length three times greater than said recess 

depth 	each of said first and second channels. 

17. An imp 	, -. . fastener for insertion into a living tissue as set forth in claim li, wherein said. 

sate 	..iead has a cross-section of a regular hexagon; 

si 

	

	first and second channels being recessed into opposed sides of said regular hexagon; 

and 

each of said first and second channels having a recess depth greater than one-third the 

distance between opposed sides of the regular hexagon for enabling the suture to 

be threaded through said first and second channels and said transverse aperture 

when said screw body is totally embedded into the living tissue. 
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I 8„An improved fastener for insertion into a lip 'ing tissue as set forth in claim 11, wher 	• the 

rotational dri tier comprises a hexagonal socket; 

said screw head defining a hexagon outer periphery of said screw head for - labling the 

hexagonal socket of the rotational driver to rotationally insert said • 	ew body into 

the living tissue; and. 

said first and second channels enabling a suture to pass through 	aid first and second 

channels between said screw head and . the hexagonal .c? li...et of the rotational 

driver. 

19.  An improved fastener for insertion into a living tissue by 4 rotational driver, comprising 

a screw 'body extending between a screw tip and a scr. vc head; 

a helical screw thread extending from said Screw 	• oward said. screw head; 

said screw head having an outer periphery of .• id screw head defining a regular hexagon 

cross-section for enabling the hexa 	n rotational driver to rotationally insert said 

screw body into the living tissue: 

a transverse aperture extending throw i said screw body below said screw head; 

a first and a. second channel ben 	recessed. into opposed sides of said regular hexagon 

screw head and comm 	eating with said transverse aperture for enabling a suture 

to be threaded duo 	i said first and. second channels and said transverse aperture 

by a flexible loo 	while the screw body' is totally embedded into the living tissue 

by said rotans • al driver; 

20.  An improved f stener for insertion into a living tissue as set forth in claim 1.7, wherein 

each of sai . first and second channels having a recess depth greater than one-third the 

distance ,, 	veen opposed sides of the regular hexagon. 

21.  A 	tethod of securing a tissue to a bone with a suture, the suture having a series of 

,•rotuberances spaced apart along a length. thereof, comprising the steps of 

rotating a driver .for driving a screw into the. bone .with the suture extending . through the 

transverse aperture in the screw; 

passing the first end of the suture through. a central aperture in the driver; 

threading the first end of the suture through a central aperture in a capture; 
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pushing the capture with the driver along the suture to lo.clein,gly engage the capture 	h 

one of the series of protuberances for securing the first end of the suture; an 

securing a second end of said. suture for securing the tissue to the bone,. 

22.  A. method of securing a tissue to a bone with a suture as set forth in claim 	, including the 

step of passing the suture through the tissue; 

23.  • A method of securin,e  a a tissue to a bone with a suture as set thrt 	in claim 21, wherein the 

step of rotating a driver for driving a screw into the bone m dl des cutting the bone with the 

driver to countersink the sore's within the bone to comp:rely embed the screw into the 

bone. 

24.  A method of _iectiring a tissue to a bone with a s .lire as set forth. in. claim 21, wherein the 

step of securing the second end of said suture 	eludes the step of ; 

rotating a driver for driving a second serer, into the bone with the suture loop through the 

transverse aperture: in the secon 	screw; 

threading the second end of the sut i ' through suture loop; 

pulling the suture loop for threa 	ng the second end of the suture through the transverse 

aperture in the second • crew ; 

threading the second end c. 'he suture through a central aperture in a second capture; 

pushing the second cap 	re with the driver along the suture to .lockingly engage the second 

capture wild * ie of the series of protuberances for securing the second end of the 

suture for enuring the tissue to the bone. 

2`. A method 	r forming a protuberance on a suture, comprising the steps 	a ; 

placing • suture to extend through a mold cavity; 

inse 	ui an adhesive into the mold cavity at an ambient temperature; 

p 	mining the adhesive to cure in the mold at an ambient temperature; 

removing the suture with the adhered protuberance from the mold. 

. A method for forming, a protuberance on a suture, as set forth in claim 25. wherein the step 

of placing a suture to extend through a mold cavity includes placing a braided suture -to 

extend through a mold cavity. 
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2T ,A method for forming a protuberance on a. suture, as set forth in Claim 25. inch di 	the 

step of creating a loop in the suture; and 

placing the suture to extend through a mold cavity with the loop located wit 	n the mold 

cavity. 

28.  

29.  

A method for forming a protuberance on a suture, as set forth ire I in 25, including the 

step of tying, a knot in the suture; and 

placing the suture to extend through a mold cavity with t ie - R ' located within the mold 

cavity, 

A method for forming a protuberance on a suture f.r engYaging with a capture having a 

capture aperture defining an entrance aperture - i tour and a reverse aperture contour, 

comprising the steps of; 

providing a. mold having a series of mold ca tiles with each of the mold cavities having: 

a leading edge shape defined for coop. ation with the entrance aperture contour of the 

capture; and. 

a trailing edge shape defined f7).• cooperation. with the reverse aperture contour of the 

capture; 

placing a suture to extend it ough the series of mold cavities; 

inserting an adhesive Mt the mold; 

permitting the adhesi • to cure in the mold cavities; 

removing the sutur with the adhered protuberance from the mold cavities 
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WHAT IS CLAIMED IS: 

1.  An improved hand tool for rotationally inserting a screw within a bone, comprising: 

a rotational driver having a handle supporting a shaft extending from a proximal end 

to a distal end; 

a socket defined in said distal end of said shaft for receiving a head of the screw for 

rotationally inserting the screw within the bone; and 

a first and a second slot is located in said socket defining a first and a second cutting 

edge for cutting the bone upon rotation of said rotational driver to 

simultaneously insert the screw and countersink the head of the screw within 

the bone. 

2.  An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 1, including a suture retainer located on said handle for removeably retaining 

at least one suture. 

3.  An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 1, including a suture retainer located on said handle for removeably retaining a 

suture; and 

said first and a second slot cooperating with said suture retainer for enabling a suture 

to extend from suture retainer through said first and second slots and a 

transverse aperture in said screw. 

4.  An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 1, wherein the screw head has a cross-section of a hexagon with a first and a 

second channel recessed in opposed sides of the screw head and communicating 

with a transverse aperture extending through the screw; 

said first and second slots of said distal end of said shaft being aligned with the first 

and second channels of the screw head; and 

said socket comprising a hexagon for engaging an outer periphery of the screw head 

enabling a suture to extend through the first and second channels between 



26 

the screw head and said socket of said shaft and through the transverse 

aperture of the screw. 

5.  An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 1, wherein the screw has a first and a second channel defined in a head of the 

screw communicating with a transverse aperture extending through the screw; and 

said first and second slots of said distal end of said shaft being aligned with the first 

and second channels defined in the head of the screw for permitting a suture 

to extend through the first and second channels and the transverse aperture of 

the screw when said first and second cutting edges countersink the head of 

the screw within the bone. 

6.  An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 1, including a capture magazine located on said handle for removeably 

retaining a capture. 

7.  An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 1, including a capture magazine comprising a resilient wire loop for 

removeably retaining a capture; and 

said resilient wire loop permitting a suture to be inserted into said resilient wire loop 

for threading into said capture. 

8.  An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 1, including a capture magazine comprising a resilient wire loop extending 

from said handle; 

said resilient wire loop extending through a capture aperture in said capture for 

removeably retaining said capture on the improved hand tool; and 

said resilient wire loop permitting a suture to be inserted into said resilient wire loop 

for threading said suture into said capture aperture of said capture. 
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9.  An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 1, including a central orifice extending axially through said shaft and 

communicating with an outer surface of said shaft for positioning a suture centrally 

in said distal end of said shaft; 

said suture extending through a central aperture of a capture; and 

said distal end of said shaft configured for pushing said capture along said suture at 

said distal end of said shaft. 

10.  An improved hand tool for rotationally inserting a screw within a bone, the screw 

having a first and a second channel defined in a head of the screw communicating 

with a transverse aperture extending through the screw, comprising: 

a rotational driver having a handle supporting a shaft extending from a proximal end 

to a distal end; 

a socket defined in said distal end of said shaft for receiving a head of the screw for 

engaging with an outer periphery of said screw head for rotationally inserting 

the screw within the bone; and 

a first and a second slot defined in said socket of said distal end of said shaft; 

a first and a second cutting edge defined by an edge of said first and second slots for 

cutting the bone upon rotation of said rotational driver; and 

said first and a second slot extending from said distal end of said shaft being aligned 

with the first and second channels defined in the head of the screw for 

permitting a suture to extend from said first and second slots through the first 

and second channels and the transverse aperture of said screw while said first 

and second cutting edges cut the bone to countersink the head of the screw 

within the bone. 

11.  An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 1, wherein said screw comprises: 

a screw body extending between a screw tip and a screw head; 

a helical screw thread extending from said screw tip toward said screw head; 

said screw head defining a socket shape in an outer periphery of said screw head for 
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enabling the rotational driver to rotationally insert said screw body into the 

living tissue; 

a transverse aperture extending through said screw body below said screw head; 

a first and a second channel defined in opposed sides of said screw head and 

communicating with said transverse aperture for enabling a suture to extend 

through said first and second channels and said transverse aperture while the 

screw body is inserted into the living tissue by said rotational driver; and 

said first and second channels and said transverse aperture being dimensioned for 

enabling the suture to be moved through said first and second channels and 

said transverse aperture when said screw body is totally embedded into the 

living tissue. 

12. An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 11, wherein said screw head has a cross-section of a polygon. 

13. An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 11, wherein said screw head has a cross-section of a regular polygon; and 

said first and second channels being recessed into opposed sides of said regular 

polygon. 

14. An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 11, wherein said screw head has a cross-section of a regular hexagon; and 

said first and second channels being recessed into opposed sides of said regular 

hexagon. 

15. An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 11, wherein said screw head has a cross-section of a regular hexagon; 

said first and second channels being recessed into opposed sides of said regular 

hexagon; and 

each of said first and second channels having a recess depth greater than one-third 

the distance between opposed sides of the regular hexagon. 
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16.  An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 11, wherein said screw head has a screw head has a cross-section of a regular 

hexagon; 

said first and second channels being recessed into opposed sides of said regular 

hexagon; 

each of said first and second channels having a recess depth greater than one-third 

the distance between opposed sides of the regular hexagon; and 

each of said first and second channels having a length three times greater than said 

recess depth of each of said first and second channels. 

17.  An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 11,wherein said screw head has a cross-section of a regular hexagon; 

said first and second channels being recessed into opposed sides of said regular 

hexagon; and 

each of said first and second channels having a recess depth greater than one-third 

the distance between opposed sides of the regular hexagon for enabling the 

suture to be threaded through said first and second channels and said 

transverse aperture when said screw body is totally embedded into the living 

tissue. 

18.  An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 11,wherein the rotational driver comprises a hexagonal socket; 

said screw head defining a hexagon outer periphery of said screw head for enabling 

the hexagonal socket of the rotational driver to rotationally insert said screw 

body into the living tissue; and 

said first and second channels enabling a suture to pass through said first and second 

channels between said screw head and the hexagonal socket of the rotational 

driver. 
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19.  An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 1, wherein said screw comprises: 

a screw body extending between a screw tip and a screw head; 

a helical screw thread extending from said screw tip toward said screw head; 

said screw head having an outer periphery of said screw head defining a regular 

hexagon cross-section for enabling the hexagon rotational driver to 

rotationally insert said screw body into the living tissue; 

a transverse aperture extending through said screw body below said screw head; 

a first and a second channel being recessed into opposed sides of said regular 

hexagon screw head and communicating with said transverse aperture for 

enabling a suture to be threaded through said first and second channels and 

said transverse aperture by a flexible loop while the screw body is totally 

embedded into the living tissue by said rotational driver; 

20.  An improved hand tool for rotationally inserting a screw within a bone as set forth in 

claim 19, wherein each of said first and second channels having a recess depth 

greater than one-third the distance between opposed sides of the regular hexagon. 

21.  A method for forming a protuberance on a suture for engaging with a capture having 

a capture aperture defining an entrance aperture contour and a reverse aperture 

contour, comprising the steps of; 

providing a mold having a series of mold cavities with each of the mold cavities 

having: 

a leading edge shape defined for cooperation with the entrance aperture contour of 

the capture; and 

a trailing edge shape defined for cooperation with the reverse aperture contour of the 

capture; 

placing a suture to extend through the series of mold cavities; 

inserting an adhesive into the mold; 

permitting the adhesive to cure in the mold cavities; 

removing the suture with the adhered protuberance from the mold cavities. 
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22.  A method for forming a protuberance on a suture, as set 

the step of placing a suture to extend through a mold 

braided suture to extend through a mold cavity. 

forth in claim 21, wherein 

cavity includes placing a 

23.  A method for forming a protuberance on a suture, as set 

the step of creating a loop in the suture; and 

placing the suture to extend through a mold cavity with 

mold cavity. 

forth in claim 21, 

the loop located 

including 

within the 

24.  A method for forming a protuberance on a suture, as set 

the step of tying a knot in the suture; and 

placing the suture to extend through a mold cavity with 

mold cavity. 

forth in claim 21, 

the knot located 

including 

within the 


