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DESCRIPTION

NOVEL DENTAL CURETTES

Cross-Reference to Related Applications
This application is a continuation-in-part of co-pending application Serial No.
08/556,047, filed November 13, 1995; which is a continuation-in-part of application
Serial No. 08/320,746 filed January October 11, 1994, now abandoned.

Field of the Invention

The present invention relates to dental tools and more particularly to novel dental

curettes having unique and advantageous properties.

Background of the Invention

Scaling and root planing for the removal of calculus and contaminated root
cementum are essential procedures in the treatment of periodontal diseases. For this
purpose, dental curettes are used for orthogonal cutting of the root surfaces, a process that
removes calculus and thin chips of contaminated root cementum.

These procedures dull the edge of the curettes, which for proper cutting action has
to be sharpened at frequent intervals. Up to now, such sharpening has been done as a
freehand procedure with or without guide plates, resulting in edges of inferior sharpness,
incorrect edge angles, and serious aberrations from the ideal shape of the cutting blade.
Although machines have been proposed to help in the process of sharpening curettes,
until now, no machine could accurately and efficiently produce a sharp cutting edge on
any of a series of curettes with different rake angles. See, for example, U.S. Patent Nos.
1,350,951; 2,114,757, 2,578,309; 4,535,570; and 2,380,988.

A variety of dental curettes of different shapes are available on the market, but
there is no one single set of curettes that in a systematic and logical way guides the
operator in the selection of instruments needed for optimal efficiency in the different
areas of the oral cavity. See, for example, U.S. Patent Nos. 1,605,320; 1,495,115;
1,138,355; and 2,366,671.



10

15

20

25

30

WO 99/02101 PCT/US97/11849

2

Most curettes on the market are double-ended, i.e., comprise a longitudinal handle
with a cutting blade at the distal end of a shank, which is secured to each end of the
handle. The handles usually are made out of metal tubing, the surface of which is
processed to give different patterns of groves and ridges to increase the friction when
holding the curettes during the scaling and root planing procedures.

The shanks are made from slightly conical metal rods, which are bent into various
shapes for curettes of different rake angles. As is apparent, bending the shank to provide
the desired rake angle is a labor-intensive procedure. It requires the use of a relatively
soft metal that has to be tempered or otherwise treated for giving the shank with its
cutting blade reasonable hardness. Fairly crude templates are used during the bending
of the shanks, which makes the process contingent on the utmost skill of the worker for
achieving a reasonable precision of the curette. Despite all these efforts, the accuracy and
precision of today's commercially available curettes are not very good, and they get dull
after a very short time of scaling and root planing.

After the shanks are bent into the desired rake angle, they are secured to the
handle of the curette by crimping, soldering, or other means. The distal end of the shank
is ground to form the cutting blade, again a procedure that requires a skilled worker. All
these difficulties in manufacturing dental curettes and the shortcomings of the final

product made us look for alternative processes and materials.

Brief Summary of the Invention

The subject invention pertains to dental curettes and a sharpening machine having
design features that make them integral parts of a dental curette and sharpening machine
system that allows both professional and non-professional personnel to sharpen dental
curettes with the utmost precision.

In one aspect, the system of the subject invention provides a fully guided and
automatic procedure for sharpening curettes. In one embodiment, which utilizes a central
processing unit (CPU) with software stored in an erasable programmable read-only
memory (EPROM), the subject invention pertains to an automatic curette sharpening
machine that is able to automatically, accurately, and quickly sharpen the cutting edge

of any one of a series of dental curettes having different rake angles.
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A further aspect of the present invention pertains to novel materials and
technologies for manufacturing dental curettes of extremely high accuracy and precision
unavailable in the prior art. One aspect of this embodiment of the present invention
provides a method for fabricating dental curettes by using powder injection molding
(PIM) technology. This method of the subject invention enables high-volume production
of geometrically complex instruments having great accuracy and precision.

It is yet another aspect of the present invention to incorporate computer-assisted
design (CAD)/computer-assisted manufacturing (CAM) in the protocol for fabricating
dental curettes, using CAD for designing the curettes and CAM for fabrication of the
molds for subsequent manufacturing of the curette shanks with their cutting blades.

It is a further object of the present invention to coat at least the edge portion of
a curette's cutting blade with a compound of extreme hardness, which makes it possible
to establish, and if so needed restore, cutting edges of the utmost sharpness and
durability.

It is another object of the present invention to determine the optimal thickness and
configuration of a coating compound of extreme hardness, covering at least the edge
portion of a curette's cutting blade, so that sharpening of the cutting blade produces an
edge of long-lasting sharpness although most of the grinding is on the substantially softer
core material of the cutting blade.

It is also the object of the present invention to coat at least the edge portion of the
curette's cutting blade with a compound of extreme hardness for producing a cutting edge
of long-lasting sharpness, which will allow the selection of a compound for the core
portion of the shank with its cutting blade to be based on its resistance to breakage during
the scaling and root planing procedure.

It is thus an object of the present invention to provide a compound for the core
portion of the shank with its cutting blade that gives optimal resistance to breakage.

It is also the object of the present invention to mold a compound of extreme
hardness into the edge portion of the curette's cutting blade so that sharpening of cutting
blades is not needed.

The curettes of the subject invention have a unique molecular structure resulting

from the production of the curettes by powder injection molding. The instruments are
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comprised of powder particles of a size in the low micron range that, through heat
treatment in various gaseous environments, have been sintered to form solid and strong
bodies. The molecular structure of these curettes is distinct from the molecular structure
of curettes made using other techniques such as forging or investment cast. The curettes
produced according to the methods of the subject invention have highly desirable
characteristics as described herein. The curettes of the subject invention also differ from
other curettes because of the presence of minute amounts of binding material and slightly
increased interstitial space.

The foregoing features, advantages, and benefits of the invention, along with
additional ones, will be seen in the ensuing description and claims, which should be
considered in conjunction with the accompanying drawings. The drawings disclose

selected embodiments of the invention.

Brief Description of the Drawings

Figure 1 is a side view of a double-ended curette.

Figure 2A is an enlarged transverse view taken in the direction of the arrows 2A--
2A in Figure 1B. Note the layer of hard compound coating the cutting blade.

Figure 2B is a further enlargement of a side edge in Figure 2A.

Figure 2C shows a rotary sharpening element in contact with a side edge of the
cutting blade during the sharpening procedure.

Figure 2D shows the enlarged transverse view of a cutting blade as in Figure 2A
after some sharpening of the edge. Note the removal of the hard coating metal on the
lateral base surface.

Figure 2E is a further enlargement of the sharpened side edge as seen in Figure
2D.
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Detailed Disclosure of the Invention

The following description of the dental curette manufacturing system is only one
of many possible configurations contemplated according to the subject invention. This
description of preferred embodiments serves to exemplify the underlying principles of
the invention.

In one embodiment, the present invention involves CAD design of dental curettes
followed by CAM fabrications of molds for manufacturing dental curettes using the
powder injection molding (PIM) technology described herein. In one embodiment of the
subject invention, the edge of the cutting blades can be given long-lasting sharpness by
either coating the edge portion with a compound of extreme hardness, or molding a
compound of extreme hardness into the edge portion of the cutting blades. The following
description exemplifies one of many possible protocols for the implementation of these
concepts.

1. Computer-aided design/computer-aided manufacturing (CAD/CAM). The
use of CAD greatly facilitates curette design and the manufacturing of molds, which are
used in the PIM process for fabricating the shanks with their cutting blade. The use of
CAD/CAM in combination with PIM as described herein makes it possible to provide
shanks with a cutting blade of the utmost accuracy and precision, which are made of
stainless steel of the highest quality.

2. Powder injection molding (PIM). The powder injection molding process of
the subject invention is particularly advantageous because it facilitates production of a
large number of complex curette designs. The methods of the subject invention make it
possible to reliably and accurately produce the complex and irregularly shaped dental
curette shanks with their cutting blades. The stainless steel alloys and appropriate
binders, which can be used in the process of the subject invention, are available to those
skilled in the art. The curette shanks of the subject invention can be manufactured
according to the subject invention with an expected tolerance of about 0.1% to 0.3%. If
so needed or desired, parts manufactured using PIM technology can be given
supplementary treatment used for modification of wrought metal products such as heat

treatment, plating, and machining.
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3. Coating and molding. The curettes of the subject invention can be coated with
compounds of significant hardness. For example, using the PIM technology described
herein, the core of the curette's shank with its cutting blade can be made out of stainless
steel that has a high resistance to breakage when used for the scaling and root planing
procedure, or when accidentally dropped onto a hard surface. The coating of the curet's
core element with a layer of a compound of extreme hardness produces an edge of
superior sharpness of long durability. Coating with a compound of extreme hardness also
makes the sharpening procedure much easier than the sharpening of a cutting blade of
solid metal of extreme hardness. A compound of extreme hardness, e.g., ceramic
zirconia, can be molded into the edge portion of the curette's cutting blade for an edge

of long-lasting sharpness that does not require sharpening.

Manufacturing Process

The four basic steps for making dental curettes using the Powder Injection
Molding technology of the subject invention are mixing, molding, debinderizing, and
sintering.

| 1. Mixing. Extremely fine (typically less than about 10 microns) prealloyed
metal powders can be used in the powder injection molding manufacturing process of the
subject invention. A preferred metal alloy powder, which can be used according to the
present invention, is commercially available as 17-4 PH Stainless Steel (Metal Powders
Products, Inc., Indianapolis, IN). By weight, this stainless steel alloy comprises 15.5%
to 17.5% chromium, 3% to 5% nickel, 3% to 5% copper, up to 1% manganese, 0.15%
to 0.45% cadmium and tantalum, up to 0.03% sulphur, up to 0.04% phosphorus, up to
0.07% carbon, and balance iron. Other metal and alloy compositions are within the scope
of the present invention as long as the selected metal powder is suitable for the injection
molding process. Other powders such as ceramics and thermoplastics are within the
scope of the present invention.

The metal alloy powder is hot mixed or otherwise blended with a thermoplastic
binder, wax, and lubricant. The organic binder may be selected from the group including
ethylenevinyl acetate copolymer, polyethylene, atactic polypropylene, polystyrene,

polybutyl methacrylate, paraffin wax, carnauba wax, and the like. The blending or
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mixing of the metal alloy powder with the organic binder may be conducted in
accordance with blending methods known in the art. For example, the metal powder and
the organic binder may be hot mixed to produce a thick homogenous blend, which is
subsequently cooled and granulated to produce a feedstock. Mixing may be achieved
within a pressure type kneader or using a screw-type injection press. This mass is then
cooled and finely granulated, and the resulting feed stock is inventoried for production
use.

2. Molding. Molding is performed in an injection molding machine. In this
machine, the feedstock is first heated until it is able to flow, then injected under relatively
low pressure into the mold cavities. The organic binder in the feedstock makes the
mixture flow much more easily thereby ensuring that the corners and undercuts of the
mold are sufficiently filled. The parts are allowed to cool and solidify, and then ejected.
These “green” parts are loaded onto trays for the remainder of the batch processing.

3. Debinderizing. The green parts first enter the debinderizer (a low temperature
oven), which sequentially removes most of the various binders from the parts by
evaporation leaving behind fully oxidized “brown” parts. The debinderizer utilizes high
air flow to sweep the parts and mechanical traps to collect condensates. Because of the
complex run profile of temperature ramps and soak times, the entire sequence is
preferably microprocessor controlled. Other debinderizing systems, including chemical
systems, are also available to those skilled in the art.

4. Sintering. The final step is performed in a high temperature process reactor,
where the material assumes its final properties and dimensions. A microprocessor can
be used to control the run profile of temperatures, times, and internal oven atmospheres.
A combination of reactive and inert gases can be used to tailor the atmosphere to the
special requirements of each process sequence. The five basic sequences are: purge,
decarburization, reduction, sinter, and cool down. During sintering, when temperatures
approach 85% of the alloy's melting point (approximately 1100°C to 1300°C), the metal
powders diffuse, densification occurs, and the parts shrink. Since the size and the shape
of the original powder particles are rigidly controlled, the shrinkage is uniform along ail
axes and therefore very predictable. As a result, the finished parts retain the original

complex shape of the molded green parts, and very close tolerances can be achieved
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(about 0.1% to 0.3%). Shrinkage of the molded parts to their final and fully sintered state
ranges from about 15% to 25% depending upon what alloy is being used. The tooling,
of course, must be precisely oversized and compensated so that the sintered part shrinks
to the desired dimensions.

Parts having a complex form are readily produced according to the subject
invention with high dimensional accuracy and precision that heretofore has not been
possible by conventional processes. The curettes of the subject invention have a unique
molecular structure resulting from the production of the curettes by powder injection
molding. The molecular structure of these curettes is distinct from the molecular
structure of curettes made using other techniques such as forging or investment cast. The
curettes produced according to the methods of the subject invention have highly desirable
characteristics as described herein. The curettes of the subject invention also differ from
other curettes because of the presence of minute amounts of binding material and slightly
increased interstitial space. The curettes of the subject invention are unique compared
to previously-known curettes because of the presence in the curettes of powder injection
molded compounds. As used herein, a “powder injection molded compound” refers to
aﬁy compound that is used to make a dental curette by powder injection molding.

The curettes made by the methods described herein can have a variety of shapes
and/or geometries, which are based upon performance criteria such as stress analyses.
This is advantageous compared to previous curettes, the blades of which have essentially
half circle cross sections.

5. Secondary operations. If so desired, parts manufactured by the PIM
technology can be further treated using processes such as tumbling for polishing, milling,
drilling, honing, and plating. In a preferred embodiment of the subject invention, at least
the edge portion of the curette's cutting blades are coated with a compound of extreme
hardness, which makes it possible to give the cutting blade a very sharp edge of the
utmost durability. One such compound (ME92 Electrolizing, Inc., Providence, RI) is a
USP Class VI certified high chromium composite providing a surface hardness of Rc80.
MED92 can be applied directly to the stainless steel with no intermediate layering. Its
unique molecular bonding to stainless steel is absolute and the coating will not chip,

flake, or peel. ME92 can be bent, twisted, flexed, or impacted without separating from
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the stainless steel. Coating of stainless steel with ME92 increases wear-life and the
sharpness of cutting edges of stainless steel instruments. Titanium nitride (Bry Coat,
Inc.; Safety Harbor, FL) is a coating compound that has a hardness of Re85. It is within
the scope of the present invention to coat at least the edge portion of the curette's cutting
blades with any compound of extreme hardness, or mold a compound of any extreme
hardness into at least the edge portion of the curette's cutting blades, e.g. ceramic
zirconia, nitrides, and industrial diamonds.

There are several possible protocols for manufacturing the dental curettes using
the PIM technology. In one embodiment, the shanks can be fabricated separately and
then secured to the instrument handle, which is either manufactured by the PIM
procedure or by a conventional process staring with metal tubing or a rod-shaped
polymer compound. A further embodiment involves manufacturing the curette
comprising the handle and the two shanks with their cutting blade as a one-piece part
using injection molding.

Coating at least the edge portion of the curette's cutting blades with a compound
of extreme hardness has several advantages. Figure 2A shows a cross-section of a cutting
blade which is taken in a plane that is perpendicular to the longitudinal axis of the cutting
blade. This blade has never been sharpened, and a coating 52 of the compound of
extreme hardness can be seen at the entire perimeter of the cutting blade. An
enlargement of one of the side edges 54 in Figure 2A is shown in Figure 2B, which
reveals that the coating 52 is intact at the edge portion 54 of the blade.

During the sharpening procedure, the grinding surface 56 of the sharpening
element 58 is applied to the edge portion at an angle to the face 26 of the cutting blade
as seen in Figure 2C. The grinding of the side portion of the cutting blade's bottom
surface 28 will restore a sharp edge of proper geometry 60 as seen in Figure 2D. The
enlargement of the sharpened edge seen in Figure 2E also shows that the coating has
gradually been ground away 62 during repeated sharpening procedures. The functional
cutting edge is still made out of the hard coating compound and always will be following
any number of sharpening procedures.

The advantage of a cutting blade with a layer of a compound of extreme hardness

over a cutting blade of solid compound of extreme hardness is that, during the sharpening
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of the coated instrument, most of the grinding occurs on the much softer core metal 64
as seen in Figure 2E. When sharpening a cutting blade of solid compound of extreme
hardness, all grinding is on the compound of extreme hardness. When coating the cutting
blade with a compound of extreme hardness, the core metal is selected for its ability to
resist breakage during the scaling and root planing procedure, or when accidentally being
dropped on a hard surface. It can therefore be advantageous to have dental curettes
manufactured the conventional way coated with a compound of extreme hardness.
Molding a compound of extreme hardness into the edge portion of the curette's
cutting blades is another of many designs for increasing the durability of the cutting edge,

and industrial diamond or ceramic circonia are among the suitable materials.

Sharpening Instruments and Procedures

In a preferred embodiment, the curettes of the subject invention are specifically
designed to be sharpened in an automated curette sharpening machine. Sharpening
machines are described in U.S. Patents Nos. 5,030,091 and 5,197,227 which are
incorporated herein by reference.

The sharpening process involves contacting the curette cutting edge with a
sharpening element. In a preferred embodiment, the sharpening element can be mounted
on the shaft of an electric motor, which can be positioned along a guide at the base of the
machine. Before the sharpening process begins, the curette is secured in an instrument
guide unit. The instrument guide has placement means that, in concert with reference
means, positions the flat surface at the arc-center of the cutting blade's tip perpendicular
to the axis around which the instrument guide unit and/or the sharpening element rotates
during the sharpening procedure, and at the same time the arc-center of the cutting blade's
tip is in the axis around which the instrument guide unit and/or sharpening element is
rotating during the sharpening procedure. To achieve the sharpening of the entire cutting
edge of the curette, the instrument guide unit moves relative to the sharpening element.
In one particular configuration, the instrument guide unit is rotated around a vertical
rotation axis to cause the cutting edge to be passed against the sharpening element, first
at one side of the blade, then along the semi-circular shaped tip, and finally at the other

side.
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The sharpening machine provides complete guidance during the sharpening
procedure. In a preferred embodiment, this guidance is achieved using control means.
This control means can, for example, be an electromagnet having the appropriate power
to bring the curette into contact with the cutting edge of the curette. The combination of
these features makes it possible to sharpen curettes with different rake angles by a simple
adjustment of the sharpening machine as indicated by a suitable code, which relates to
the rake angle of the curette to be sharpened, and also allows for the proper positioning
of the curette. In one embodiment of the subject invention, the curettes made by the
procedures disclosed herein have a code or other reference means, which facilitates
identification of the rake angle and appropriate placement of the instrument in an
automated sharpening machine. In a preferred embodiment, the curettes are given a bar
code, which identifies the rake angle of the curettes. The bar code can readily be read
using standard technology well known to those skilled in the art. The curette may be
marked with the bar code during the powder injection molding process, or the bar code
may be added to the curette after the curette has been molded. This code makes the
identification of the instrument's rake angle easy, simplifies its placement in the
sharpening machine, and indicates any need for an adjustment of the sharpening machine
to produce a sharp cutting edge for any one of a series of curettes having different rake
angles.

While this invention has been described as having preferred design, it is
understood that it is capable of further modifications, uses and/or adaptations following
the general principles of the invention and including such departures from the present
disclosure which come within known or customary practice in the art to which the
invention pertains, and as may be applied to the essential features set forth, and fall

within the scope of the invention or the limits of the appended claims.
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Claims

1. A dental curette comprising a powder injection molded compound.

2. The dental curette, according to claim 1, wherein said curette comprises a
handle portion, a shank portion, and a cutting blade portion and wherein at least one of
said portions comprises a powder injection molded compound.

3. The dental curette, according to claim 2, wherein said handle portion, said
shank portion, and said cutting blade portion comprise a powder injection molded
compound.

4. The dental curette, according to claim 3, having a unitary construction.

5. The curette, according to claim 1, wherein said powder injection molded

compound is a metal or metal alloy.
6. The dental curette, according to claim 1, which comprises a binderizer.
7. A dental curette comprising a sintered powder compound.
8. The dental curette, according to claim 7, which further comprises a binderizer.
9. A dental curette comprising a cutting blade having an inner core of a first
material, wherein at least an edge portion of said cutting blade is provided with a coating

of a second material wherein said second material is harder than said first material.

10. The dental curette, according to claim 9, wherein the thickness of said coating

is less than the thickness of said inner core.

11. The dental curette, according to claim 9, wherein said coating has a hardness

of at least about Rc80.
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12. The dental curette, according to claim 9, wherein said coating is a selected
from the group consisting of chromium composites, nitrides, ceramic, zirconia, and

diamond.

13. A method for manufacturing a dental curette, wherein said curette comprises
a handle portion, a shank portion, and a cutting blade portion, wherein said method

comprises forming at least one of said curette portions by powder injection molding.

14. The method, according to claim 13, wherein said method comprises
(@)  providing a curette mold having at least a shank portion and a
cutting blade portion;
(b)  injection molding a feedstock into said curette mold to form a
molded shank and molded cutting blade; and,
(© attaching a handle to said molded shank.

15. A method as defined in claim 14, including the steps of:

a) providing said curette mold with a handle portion disposed on the proximal end
of said shank portion, said shank portion having a cutting blade portion disposed on said
distal end of said shank portion; and

b) injection molding a feedstock into said curette mold to form an injection

molded curette of unitary construction.

16. The method, according to claim 13, further comprising the step of coating at
least a portion of the cutting blade with a compound having a hardness greater than the

hardness of said cutting blade.

17. A method as defined in claim 16, comprising the steps of:
a) coating at least an edge portion of the injection molded cutting blade with a
coating compound, said coating compound having a hardness greater than the hardness

of the compound of said injection molded cutting blade;
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b) applying said coating compound in a layer thinner than the thickness of said
injection molded cutting blade;

c) whereby, during sharpening of said cutting blade, most of the grinding occurs
on said injection molded compound of said cutting blade, said injection molded

compound being of lesser hardness than said coating compound.

18. A method of manufacturing a dental curette, the curette having a handle
including a distal end and a proximal end, the proximal end of a shank disposed on at
least one of said ends of said handle, and a cutting blade disposed on the distal end of
said shank, said method including the steps of:

a) providing a curette mold with a shank portion, said shank portion having a
cutting blade portion disposed on the distal end of said shank portion;

b) metal injection molding a feedstock into said curette mold to form a metal
injection molded shank and cutting blade of unitary construction; and

¢) attaching the proximal end of said shank to a handle.

19. A method as defined in claim 18, including the steps of:

a) providing said curette mold with a handle portion disposed on the proximally
end of said shank portion, said shank portion having a cutting blade portion disposed on
the distal end of said shank portion; and

b) metal injection molding a feedstock into said curette mold to form a metal

injection molded curette of unitary construction.

20. A method of manufacturing a dental curette, the curette having a handle
including a distal end and a proximal end, a shank disposed on at least one of said ends
of said handle, and a cutting blade disposed on said shank, said method comprising the
steps of:

(a) using computer-assisted design for generating blueprints of the
curette;
(b)  providing a curette mold having at least a shank portion and a

cutting blade portion;
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() injection molding a feedstock into said curette mold to form a
molded shank and cutting blade; and,
(d) attaching a handle to said molded shank.

21. A method of manufacturing a dental curette, the curette having a handle
including a distal end and a proximal end, a shank disposed on at least one end of said
handle, and a cutting blade disposed on the distal end of said shank, said method
including the steps of:

a) using computer-assisted design for generating blueprints of a curette;

b) using computer-assisted manufacturing for generating a curette mold with at
least one shank portion, said shank portion having a cutting blade portion disposed on the
distal end of said shank portion;

c) injection molding a feedstock into said curette mold to form an injection
molded shank and cutting blade of unitary construction; and

d) attaching the proximal end of said shank to a handle.

~ 22. A method as defined in claim 21, including the steps of:

a) using computer-assisted design for generating blueprints of a curette;

b) using computer-assisted manufacturing to generate a curette mold with a
handle portion disposed on the proximal end of said shank portion, said shank portion
having a cutting blade portion disposed on said distal end of said shank portion; and

¢) injection molding a feedstock into said curette mold to form an injection

molded curette of unitary construction.

23. A method of manufacturing a dental curette, the curette having a handle
including a distal end and a proximal end, a shank disposed on at least one end of said
handle, and a cutting blade disposed on the distal end of said shank, said method
including the steps of:

a) using computer-assisted design for generating blueprints of a curette;
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b) using computer-assisted manufacturing for generating a curette mold with at
least one shank portion, said shank portion having a cutting blade portion disposed on the
distal end of said shank portion;

o o0 2 O

c¢) metal injection molding a feedstock into said curette mold to form a metal
10 injection molded shank and cutting blade of unitary construction; and

11 d) attaching the proximal end of said shank to a handle.

1 24. A method as defined in claim 23, including the steps of:

a) using computer-assisted design for generating blueprints of a curette;

b) using computer-assisted manufacturing to generate a curette mold with a
handle portion disposed on the proximal end of said shank portion, said shank portion
having a cutting blade portion disposed on said distal end of said shank portion; and

c) metal injection molding a feedstock into said curette mold to form a metal

N N U b WN

injection molded curette of unitary construction.

1 25. The method, according to claim 13, where said powder comprises a metal or

2 metal alloy.
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