
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
3 1 July 2008 (31.07.2008) PCT WO 2008/091112 Al

(51) International Patent Classification: (74) Agent: KIM, Jeong Hyeon; 1104 BYC Bldg. S-I
A61F 2/44 (2006.01) Yeoksam-dong, Kangnam-gu, Seoul 135-080 (KR).

(21) International Application Number: (81) Designated States (unless otherwise indicated, for every
PCT/KR2008/000429 kind of national protection available): AE, AG, AL, AM,

AO, AT,AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,
(22) International Filing Date: 23 January 2008 (23.01.2008) CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,

EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
(25) Filing Language: Korean IL, IN, IS, JP, KE, KG, KM, KN, KP, KZ, LA, LC, LK, LR,

LS, LT, LU, LY,MA, MD, ME, MG, MK, MN, MW, MX,
(26) Publication Language: English

MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,

(30) Priority Data: RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM,

10-2007-0007206 23 January 2007 (23 .0 1.2007) KR TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW

10-2008-0007097 23 January 2008 (23 .0 1.2008) KR
(84) Designated States (unless otherwise indicated, for every

(71) Applicant (for all designated States except US): kind of regional protection available): ARIPO (BW, GH,

BIO-SMART CO., LTD [KR/KR]; Bundang Technopark GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

B-dong 302, 148 Yatab-dong, Bundang-gu, Sungnam-si. ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

Kyonggi-do 463-760 (KR). European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT,LU, LV,MC, MT, NL,

(71) Applicant and NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,

(72) Inventor: JEON, Dong Myung [-/US]; 121 12 South CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Heron Ridge Circle Draper, Utah 84020 (US).
Published:

(72) Inventor; and — with international search report
(75) Inventor/Applicant (for US only): YANG, Hee Jin — before the expiration of the time limit for amending the

[-/KR]; B/302, Bundang Technopark, Yatap-dong, Bun claims and to be republished in the event of receipt of
dang-gu, Seongnam-si, Gyeonggi-do 463-760 (KR). amendments

(54) Title: SPACER FOR USE IN A SURGICAL OPERATION FOR SPINOUS PROCESS OF SPINE

(57) Abstract: A spacer used for maintaining an interval between spinous processes of spine is provided. There is provided a spacer
for use in a surgical operation for spinous processes of spine, capable of preventing unnecessary damage to vertebras, simplifying the
surgical operation, and reducing a time taken for the surgical operation by implementing a new vertebra fastening means of strongly
maintaining a state of extending an interval between the spinous processes of spine by using a shape memory material which can
be restored by a body temperature. In addition, there is provided a spacer for use in a surgical operation for spinous processes of
spine, capable of easily inserting the vertebra fastening means in a lateral direction, thereby reducing a cut portion for the surgical
operation and avoiding unnecessary cutting of a ligament of fastening the spinous processes. In addition, there is provided a spacer
for use in a surgical operation for spinous processes of spine, capable of enabling the spine to move according to patient's movement
by providing an elastic vertebra fastening means, so that the patient can move smoothly after the surgical operation.



Description
SPACER FOR USE IN A SURGICAL OPERATION FOR

SPINOUS PROCESS OF SPINE

Technical Field
[1] The present invention relates to a spacer inserted between spinous processes of

spine to fasten the vertebras, and more particularly to, a spacer for use in a surgical

operation for spinous processes of spine, capable of maintaining a constant interval

between spinous processes and stably fastening vertebras by using characteristics of a

shape memory material and capable of inserting the spacer in a lateral direction of the

spinous process during a surgical operation to minimize a cut portion.

Background Art
[2]

[3] *In general, if a portion of spine or a vertebra is impaired, the patient cannot move

in the state. Although a patient having non-serious impairment can move, an impaired

portion of the spine is contacted or pressed by an adjacent portion, so that the patient

suffers a pain. In addition, although the impaired portion is cured, a long time is taken

for the recovery.

[4] Therefore, in case of the patient whose spine is partially impaired or damaged, a

surgical operation of inserting an artificial assistant material for supporting the

adjacent portion of the impaired vertebra is performed so tat the impaired portion of

the vertebra is not pressed by the adjacent portion of the vertebra.

[5] In this case, a vertebra fastening mechanism is used. The vertebra fastening

mechanism is constructed with screw nails which are inserted at upper and lower sides

of the impaired portion of the vertebra to serve as a fastening member and rods which

are connected with the screw nails to serve as a supporting member.

[6] Now, a surgical operation using the vertebra fastening mechanism 20 will be

described.

[7] Firstly, as shown in FIG. 6, the screw nails 30 are vertically screwed to to-

be-connected vertebras 100. Next, rods 40 are inserted to heads of the screw nails 30

and rods are fixed to the heads. Next, fixing bolts are engaged with the heads of the

screw nails 30 by using a tool, so that the rods 40 can be pressed. As a result, a firmly-

fixed state of the rods 40 connecting the vertebras can be maintained.

[8] However, in the surgical operation using the vertebra fastening mechanism, it is

difficult to accurately engage the screw nails and the rods, and a long time is taken for

performing the surgical operation. In addition, since a sufficient engagement force is

not provided, a minute movement of the rods may cause disengagement of the



engagement state.

[9] In the existing surgical operation using the vertebra fastening mechanism, a

damaged portion or a malformed portion (scoliosis or kyphosis) of a vertebra disk is

cut, or deformed array of vertebras are aligned. In this state, drilling is performed at

both sides of the corresponding portion, screw nails are inserted, and the screw nails

are connected with rods. In this case, the surgical operation is very complicated, and a

long time is taken for performing the surgical operation. In addition, a fastening force

for connecting the screw nails with the rods cannot be easily adjusted, and a lot of

damages to the bone may occur at the surgical operation.

[10] Particularly, in a case where the impaired vertebra is fastened by using rods, since

the rod has no elasticity, the vertebra fastened by the rods cannot be moved, a weight is

concentrated on the upper and lower vertebras of the fastened vertebra, so that a patient

bending the waist has unpleasantness or pain.

[11] These aforementioned problems become impediments to spine surgery requiring for

speedy and accurate surgical operations, so that there is a need to solve the problems.

Disclosure of Invention

Technical Problem
[12] In order to solve the aforementioned problems, the present invention provides a

spacer for use in a surgical operation for spinous processes of spine, capable of

preventing unnecessary damage to vertebras, simplifying the surgical operation, and

reducing a time taken for the surgical operation by implementing a new vertebra

fastening means of strongly maintaining a state of extending an interval between the

spinous processes of spine by using a shape memory material which can be restored by

a body temperature.

[13] In addition, the present invention also provides a spacer for use in a surgical

operation for spinous processes of spine, capable of easily inserting the vertebra

fastening means in a lateral direction, thereby reducing a cut portion for the surgical

operation and avoiding unnecessary cutting of a ligament of fastening the spinous

processes.

[14] In addition, the present invention also provides a spacer for use in a surgical

operation for spinous processes of spine, capable of enabling a vertebra to move

according to patient's movement by providing an elastic vertebra fastening means, so

that the patient can move smoothly after the surgical operation.

Technical Solution
[15] According to an aspect of the present invention, there is provided a spacer inserted

between spinous processes of spine, comprising: a pair of receiving members, each of

which is made of a shape memory material and covers and fastens a pair of adjacent



spinous processes; and a supporting member which is made of a shape memory

material and connected to a pair of the receiving members, wherein the supporting

member is restored by a body temperature in a direction for separating the receiving

members to exert an extending force for extending and maintaining an interval

between the spinous processes.

[16] In the above aspect of the present invention, at least one side of each of the

receiving member may have a horizontal portion having a straight shape which can be

vertically restored.

[17] Preferably, in a case where only one side of each of the receiving members is

formed to be a horizontal portion, the receiving member is constructed with a concave

structure where a vertically-restored horizontal portion together with the other vertical

portion can be inserted into the spinous process.

[18] In addition, the supporting member may be formed to have a U-shaped structure

where an opening portion is connected to one side of each of the receiving members,

so that the supporting member can be restored from a folded U-shaped structure where

end portions of the opening portion connected to the receiving members are almost

close to each other to a normally-unfolded U-shaped structure.

[19] In addition, the supporting member is formed to have a W-shaped structure where

an opening portion is connected to one side of each of the receiving members, so that

the supporting member can be restored from a folded W-shaped structure where end

portions of the opening portion connected to the receiving members are almost close to

each other to a normally-unfolded W-shaped structure.

[20] Preferably, a connection portion between the receiving member and the supporting

member is formed to be a notch for facilitating deformation of the receiving member.

Brief Description of the Drawings
[21] FIG. 1 is a perspective view illustrating a before-restoring state of a spacer for use

in a surgical operation for spinous processes of spine according to an embodiment of

the present invention.

[22] FIG. 2 is a perspective view illustrating an after-restoring state of the spacer for use

in a surgical operation for spinous processes of spine according to the embodiment of

the present invention.

[23] FIG. 3 is a front view illustrating before-restoring and after-restoring states of the

spacer for use in a surgical operation for spinous processes of spine according to the

embodiment of the present invention.

[24] FIG. 4 is a side view illustrating before-restoring and after-restoring states of the

spacer for use in a surgical operation for spinous processes of spine according to the

embodiment of the present invention.



[25] FIG. 5 is a front view illustrating a surgical state of the spacer for use in a surgical

operation for spinous processes of spine according to the embodiment of the present

invention.

[26] FIG. 6 is a schematic view illustrating a vertebra surgery method using a con

ventional vertebra fastening mechanism.

[27] FIG. 7 is a perspective view illustrating an after-restoring state of a spacer for use in

a surgical operation for spinous processes of spine according to another embodiment of

the present invention.

[28] FIG. 8 is a perspective view illustrating before-restoring and after-restoring states of

the spacer for use in a surgical operation for spinous processes of spine according to

another embodiment of the present invention, shown in FIG. 7.

Best Mode for Carrying Out the Invention
[29] Hereinafter, embodiments of the present invention will be described in detail with

reference to the accompanying drawings.

[30] In the specification and claims, terms are not limited to general or lexicographic

meanings. Since an inventor can suitably define terms for the best description of the

present invention, the terms should be understood to be interpreted as meanings and

concepts suitable for the technical idea of the present invention.

[31] While embodiments and constructions disclosed in the specification and the

drawings are exemplary ones that do not cover all the scope of the present invention, it

should be understood that the present invention can be implemented with various mod

ifications and equivalents on the filling date of the present invention.

[32] FIGS. 1 and 2 are perspective views illustrating before-restoring and after-restoring

states of a spacer for use in a surgical operation for spinous processes of spine

according to an embodiment of the present invention.

[33] As shown in FIGS. 1 and 2, the spacer for use in a surgical operation for the spinous

processes according to the present invention is made of a shape memory material. The

spacer includes a pair of receiving members 10 for fastening upper and lower adjacent

spinous processes of the vertebra and a supporting member 10 for exerting upward and

downward extending forces to the receiving members 10 to support the receiving

members 10.

[34] The upper and lower receiving members 10 have upper and lower receiving

surfaces for receiving upper and lower spinous processes, respectively.

[35] Each of the receiving members 10 has a concave structure for covering and

fastening the spinous process.

[36] The concave structure is formed during a restoring process of the shape memory

material after the surgical operation. The concave structure has a function of



preventing the spacer from being separated and moved from the spinous processes

after the surgical operation.

[37] The concave structure is not limited to a substantially U-shaped structure shown in

the figures, but a V-shaped structure and any other structures capable of receiving the

spinous processes can be employed.

[38] Before the restoring process of the receiving members 10, each of the receiving

members 10 has a horizontal portion 12 and a vertical portion 14.

[39] During the restoring process, the horizontal portion 12 of the receiving member 10

is folded in the vertical direction due a body temperature after the surgical operation.

Therefore, the vertically-restored horizontal portion 12 and the vertical portion 14

constitute the concave structure (that is, the substantially U-shaped structure) for stably

covering and fastening the spinous process.

[40] In the spacer according to the present invention, due to the horizontal portion 12,

the spacer can be easily inserted between the spinous processes in the lateral direction

of the spinous processes. Therefore, the cut portion for the surgical operation can be

reduced, and a ligament needs not to be cut

[41] In addition, the supporting member 11 is connected integrally to the upper and

lower receiving members 10. After the surgical operation, the supporting member is

restored in up and down directions due to the body temperature to separate the upper

and lower receiving members 10 from each other. That is, the supporting member 11

exerts extending forces to the upper and lower adjacent spinous processes so as to

extend and maintain the interval between the adjacent spinous processes.

[42] The supporting member 11 is connected to side portions of the upper and lower

receiving members 10. More specifically, upper and lower opening ends 1Ia and 1Ib

of the supporting members 11 are connected to centers of side portions

(width-directional end portions) of the upper and lower receiving members 10, re

spectively.

[43] In this manner, since an opening portion 1Ic of the supporting member 11 is

connected to the side portions of the receiving members 10, a contracting force of the

supporting member 11 can be increased, so that a total height of the spacer before

insertion between the spinous processes can be further reduced. That is, the supporting

member 11 connected to the centers of the side portions of the receiving members 10

can be contracted so that the upper and lower ends 11a and 1Ib of the supporting

member 11 are almost close to each other. Therefore, the upper and lower horizontal

portions 12a and 12b inserted between the adjacent spinous processes in the lateral

direction are also almost close to each other. Accordingly, the cut portion for the

surgical operation can be reduced down to about 1/3 times the cut portion for the

surgical operation using a conventional product.



[44] In addition, the upper horizontal portion 12a and the lower horizontal portion 12b

may be further deformed downward and upward to be close to each other, respectively.

In order to more easily deform the horizontal portions, notches 13 are formed in the

connection portions between the supporting member 11 and the receiving members 10.

Due to the notches 13, the upper and lower horizontal portions 12a and 12b can be

easily deformed to be slanted (not to be parallel to each other) so as to reduce the

separation therbetween toward the ends of the upper and lower horizontal portions 12a

and 12b. Accordingly, the cut portion for the surgical operation can be further reduced.

[45] The supporting member 11 is made of a shape memory material so as to restore the

spacer inserted between the spinous processes into an original state by using the body

temperature.

[46] Preferably, the receiving members 10 and the supporting member 11 are formed

integrally, and the receiving members 10 as well as the supporting member 11 are

made of the shape memory material.

[47] Now, constructions of the spacer where the receiving members 10 and the

supporting member 11 are integrally formed by using the shape memory material will

be described.

[48] As an example of the shape memory material, a shape memory alloy containing

titanium-nickel as a main ingredient may be used. The present invention is not limited

to the shape memory alloy, but a shape memory polymer, a shape memory ceramic,

and any other shape memory material known to the ordinarily skilled in the art may be

used. Hereinafter, the shape memory alloy will be exemplified as the shape memory

material.

[49] A shape memory process for the shape memory alloy is performed as follows.

Firstly, a wire or a strip of the shape memory alloy is formed in a shape which is to be

maintained after the surgical operation. Next, in a state that the wire or the strip is fixed

so as not to be deformed during the following thermal treatment process, the shape

memory thermal treatment process is performed at a temperature of 300 to 900 0C for

10 minutes.

[50]

[51] *In an alternative example, the shape memory process may be performed as

follows. Firstly, a plate having predetermined length and width is formed by using a

cutting machine in a shape which is to be maintained after the surgical operation. Next,

the shape memory thermal treatment process is performed at a temperature of 300 to

900 0C for 10 minutes.

[52] In another alternative example of the shape memory process, in a state that a wire, a

strip, or a plate is confined by a jig having a shape corresponding to the shape which is

to be maintained after the surgical operation, the shape memory thermal treatment



process is performed at a temperature of 300 to 900 0C for 10 minutes.

[53] Due to the shape memory process, the supporting member 11 of the spacer

according to the embodiment of the present invention has a structure which can be

restored from a semi-elliptic shape to a semi-circular shape. More specifically, due to

the shape memory process, the supporting member 11 has a structure which can be

restored from a folded U-shape (where ends of the supporting member 11 is deformed

to be almost close to each other) to an unfolded U-shape. The horizontal portion 12 of

each receiving member 10 can be restored from a shape where the horizontal portion

extends in the horizontal direction to a shape where the horizontal portion is erected in

the vertical direction.

[54] As shown in FIG. 3, the spacer is surgically operation in a lateral direction of the

spinous process by using horizontal portions 12a and 12b in a Martensite state of

which temperature is less than about a transition temperature of 250C. More

specifically, the spacer is surgically operation in a state that the supporting member 11

is contracted to be straight, so that the supporting member has a height lower than an

interval between the spinous processes adjacent to the operated portion.

[55] In about one to two minutes after the surgical operation, a temperature of the spacer

is gradually increased due to the body temperature. When the temperature of the spacer

exceeds the transition temperature, the supporting member 11 and the receiving

members 10 of the spacer are restored into a before-contraction state. Particularly, each

of the horizontal portions 12a and 12b of the receiving members 10 is restored in the

vertical direction, so that the restored horizontal portion and the vertical portion 14

constitutes a U-shaped structure for covering and fastening the spinous process of the

spine.

[56] FIG. 5 is a view illustrating a surgical state where the spacer is inserted and restored

between the spinous processes.

[57] As shown in FIG. 5, since the supporting member 11 and the receiving members 10

of the spacer are restored due to the body temperature, the interval between the spinous

processes 15 are extended and maintained. In addition, since the spinous processes 15

are received into the receiving members 10 to be covered with the concave structures

of the receiving members 10, the spacer can be prevented from being separated from

the spinous processes 15 during the movement of the spine.

[58] Particularly, according to the spacer of the present invention, since the before-

deformation receiving members 10 have horizontal portions 12 having a straight shape,

the spacer can be inserted between the spinous processes 15 in the lateral direction, so

that it is possible to stably and efficiently perform the surgical operation associated

with the insertion of the spacer between the spinous processes.

[59] In addition, unlike a conventional method where screw nails are connected by using



rods, in the present invention, since the spacer is inserted between the spinous

processes so as to fasten the vertebra, the vertebra can be slightly moved due to the

elasticity of the spacer, so that it is possible to minimize patient's unpleasantness

during the patient's movement.

[60] In the above embodiment of the present invention, the supporting member 11 is

formed to have a horizontally U-shaped structure. In an alternative embodiment of the

present invention, as shown in FIGS. 7 and 8, the supporting member 11 may be

formed to have a horizontally W-shaped structure where upper and lower end portions

of an opening portion 1Ie is almost close to each other. In addition, since a shape

memory process is performed on the supporting member, the horizontally W-shaped

structure can be restored to a normally-unfolded W-shaped structure.

[61] In this manner, in comparison with the U-shaped structure, the horizontally W-

shaped structure of the supporting member is further provided with an internally

curved buffering portion 1Id. Therefore, after the surgical operation, it is possible to

maintain a state of extending the interval between the adjacent spinous processes

strongly for a long time.

Industrial Applicability
[62] According to the present invention, since damage to spine during a surgical

operation can be greatly reduced, it is possible to precipitate recovering a function of

the spine. In addition, since the spacer disposed to a surgical portion can be auto

matically extended to be fastened between the spinous processes by a body

temperature in about one or two minutes, it is possible to simplify the surgical

operation and to reduce a time taken for the surgical operation in comparison with a

conventional method.

[63] In addition, due to a concave structure (U-shaped structure) of a receiving member

that is fastened to cover the spinous process, since the spacer is prevented from being

separated from the spinous process during leftward, rightward, forward, and backward

movements of the spine, it is possible to stably maintain a surgical state.

[64] In addition, according to the present invention, since the receiving member that is

deformed in a straight shape can be easily inserted, the cut portion for the surgical

operation can be reduced down to about 1/3 times the cut portion for the surgical

operation using a conventional product. Since the receiving member can be inserted in

the lateral direction of the spinous process, unnecessary cutting of a ligament of

fastening the spinous process can be avoided, so that it is possible to maintain a

stability. Particularly, since the spacer having a large size can be contracted, the spacer

can be used for a surgical operation using an endoscopic tube or a small-diameter tube,

so that it is possible to greatly reduce a size of the cut portion in comparison with a



conventional method.

[65] In addition, since the spacer according to the present invention has an elasticity, the

spine can be slightly moved during a patient's movement, so that it is possible to

prevent a portion other than the surgical portion from being greatly moved.



Claims
[1] A spacer inserted between spinous processes of spine, comprising:

a pair of receiving members (10), each of which is made of a shape memory

material and covers and fastens a pair of adjacent spinous processes; and

a supporting member (11) which is made of a shape memory material and

connected to a pair of the receiving members (10), wherein the supporting

member is restored by a body temperature in a direction for separating the

receiving members to exert an extending force for extending and maintaining an

interval between the spinous processes.

[2] The spacer of claim 1, wherein at least one side of each of the receiving members

(10) has a horizontal portion (12) having a straight shape which can be vertically

restored.

[3] The spacer of claim 1, wherein the supporting member ( 11) is formed to have a

U-shaped structure where an opening portion ( 1Ic) is connected to one side of

each of the receiving members (10), so that the supporting member can be

restored from a folded U-shaped structure where end portions (Ha and 1Ib) of

the opening portion ( 1Ic) connected to the receiving members (10) are almost

close to each other to a normally-unfolded U-shaped structure.

[4] The spacer of claim 1, wherein the supporting member ( 11) is formed to have a

W-shaped structure where an opening portion ( 1Ie) is connected to one side of

each of the receiving members (10), so that the supporting member can be

restored from a folded W-shaped structure where end portions (Ha and 1Ib) of

the opening portion ( 1Ic) connected to the receiving members (10) are almost

close to each other to a normally-unfolded W-shaped structure.

[5] The spacer of claim 3 or 4, wherein a connection portion between the receiving

member (10) and the supporting member ( 11) is formed to be a notch for f a

cilitating deformation of the receiving member (10).

[6] The spacer of claim 2, wherein in a case where only one side of each of the

receiving members (10) is formed to be a horizontal portion (12), the receiving

member (10) is constructed with a concave structure where the vertically-

restored horizontal portion (12) together with the other vertical portion (14) can

be inserted into the spinous process.
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