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(54) Title: POWER OPERATED ROTARY KNIFE WITH DISPOSABLE BLADE SUPPORT ASSEMBLY

CA

(57) Abstract: A power operated rotary knife having a reusable handle assembly and disposable blade support assembly including 
a head portion and a blade support portion extending from the head portion, wherein upon completion of a tissue debriding opera­
tion on a donor, the used blade support assembly is removed from the handle assembly and disposed of, the handle assembly is au- 
toclaved/sterilized and a new, sterilized blade support assembly7 is affixed to the handle assembly prior to a subsequent use. The 
knife includes an attachment assembly to releasably attach the disposable blade support assembly7 to the handle assembly and a re­
tainer structure positioned in an annular groove formed in a bottom surface of the blade housing portion, the retainer structure 
bearing against an annular rotary knife blade and the blade housing portion to permanently retain an annular body section of the 
blade in the annular groove.
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TITLE : POWER OPERATED ROTARY KNIFE WITH DISPOSABLE BLADE 

SUPPORT ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to co-pending U.S. provisional application 

Serial No. 61/323,346 filed April 12, 2010 entitled POWER OPERATED ROTARY KNIFE 

WITH DISPOSABLE BLADE SUPPORT ASSEMBLY. The present application claims priority to 

the above-identified patent application which is incorporated in its entirety herein by reference 

for all purposes.

TECHNICAL FIELD

[0002] The present disclosure relates to a method and apparatus for using a power 

operated rotary knife to debride tissue from recovered bones of a human donor and, more 

specifically, to a power operated rotary knife having a reusable handle assembly and 
disposable blade support assembly, wherein upon completion of a debriding tissue operation 

on the recovered bones of a donor, the used blade support assembly is removed from the 

handle assembly and disposed of, the handle assembly is autoclaved/sterilized and a new, 

sterilized blade support assembly is affixed to the handle assembly prior to a subsequent use.

BACKGROUND

[0003] Any discussion of the prior art throughout the specification should in no way be 

considered as an admission that such prior art is widely known or forms part of common 

general knowledge in the field.

[0004] Power operated rotary knives are widely used in meat processing facilities for meat 

cutting and trimming operations. Such power operated rotary knives typically include a handle 
assembly including a head member extending from the handle assembly, an annular blade 

housing coupled to the head member via a clamp assembly, and an annular rotary blade 

supported for rotation by the blade housing. The annular rotary blade of a conventional power 

operated rotary is rotated by a drive mechanism including a flexible drive shaft which extends 

through an opening in the handle assembly and engages a pinion gear supported in a distal 

portion of the handle assembly head member. The flexible drive shaft includes a stationary 

outer sheath and a rotatable interior drive shaft which is driven by a pneumatic or electric 

motor. Gear teeth of the pinion gear engage mating gear teeth formed on an upper surface of
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the annular rotary blade. Upon rotation of the pinion gear by the flexible drive shaft, the annular 

rotary blade rotates within the blade housing at a high RPM, on the order of 1,500 - 2,000 

RPMs. Conventional power operated rotary knives are disclosed in U.S. Pat. Nos. 6,354,949 to 

Baris et al, 6,751,872 to Whited et al, 6,769,184 to Whited, and 6,978,548 to Whited et al, all of 

which are assigned to the assignee of the present invention and all of which are incorporated 

herein in their respective entireties by reference.

[0005] Due to advances in biomedical technology, tissue engineering and the ability to 

safely sterilize musculoskeletal tissue, there is an increasing demand for more donated human 

tissue. Musculoskeletal, cardio-vascular, eye and skin/dermis are tissues commonly recovered 

for transplantation. Tissue processing agencies typically receive the tissue after legal consent 

is obtained under the Uniform Anatomical Gift Act (UAGA) and adopted state revisions from 
Food and Drug Administration (FDA) and the American Association of Tissue Banks (AATB) 

approved procurement agencies. After a comprehensive screening process, the tissue may be 

used for transplantation purposes, medical research and/or medical education. Long bone of 

the human body, e.g., femurs are especially valuable due to their thicker cortical walls and 

therefore the ability to be manufactured into weight bearing spinal constructs. In some 

instances, bone marrow may also be extracted in order to create stem cell infused bone 

products which promote incorporation and healing. In many instances, soft tissues of the lower 

extremities may also be recovered for transplantation purposes such as the gracilis, 

semitendinosus, achilles and knee tendons. Requirements for successfully recovering human 

donor bones are stringent, both in terms of the very limited time period after death in which 

bones can be successfully recovered after death of the donor (typically, within 24 hours after 

death) and in terms of conditions of sterility required during the bone harvesting process. The 

sterility required for harvesting of human donor body parts is akin to the sterility required during 
human surgery.

[0006] Under the AATB guidelines, human bone must be recovered within 24 hours of the 

documented time of death if the body is refrigerated and within 15 hours of the documented 

time of death if the body is not refrigerated. Under established rules, if a death occurs in a 

hospital, the decedent must be referred for evaluation of organ/tissue donation to the hospital's 

designated Organ Procurement Organization (OPO). The OPO may have their own tissue 

recovery team or may elect to refer to a contracted tissue and eye recovery agency for medical 

suitability evaluation. If the donor is medically cleared for donation, tissue is recovered by 

trained technicians in a clean environment utilizing sterile disposable drapes and 

instrumentation. The tissue is generally recovered in "zone" or, at the location of the donor,
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cultured and individually placed in disposable sterile bags and stored on wet ice in validated 

shipping containers prior to shipment to a tissue processor.

[0007] Once the shipping container is received at a musculoskeletal tissue processing 

facility, the tissue is monitored for temperature and inventoried. Typically, the tissue is cultured, 

re-bagged and stored in freezers until serological, microbiological and fungal test results are 

completed. Additionally, a full medical record review, to include the donor's medical/social 

history and post-mortem exam, if applicable, are reviewed by a medical doctor before the 

tissue is released for processing. Upon release, the tissue is thawed and moved to technicians 

who engage in debriding the bone. Debriding is the process that involves removing tissue such 

as muscle, ligaments, tendons, adipose and other tissue from the recovered bone. After 

debriding the bones, the recovered, debrided bones are placed in a container having a low 

temperature interior region to preserve the recovered bones placed in the container. Generally, 

no gross debridement with power tools is performed by recovery teams in the field. Processors 

prefer leg en-bloc recovery to prevent recovery team technicians from damaging tendons and 

meniscus. Gross debridement is performed by a separated technical team in a controlled 

environment at the musculoskeletal tissue processing facility, e.g., AlloSource, Regeneration 

Technologies, Inc. or Musculoskeletal Transplant Foundation.

[0008] With regard to recovery of full thickness skin or dermis, the removal of the upper 

dermal layer and fat is required prior to processing. This is also referred to as debriding tissue. 

Such an upper layer of skin tissue from the donor's abdomen and buttocks areas may be used 

as, for example, a cover or dressing for severely burned areas of a burn patient.

[0009] Typical instruments used for removing or debriding tissue from recovered bones 

include scalpels, stainless steel medical chisels, and power operated tools having disposable, 

stainless steel brushes wherein the brush bristles scour away tissue from the surface of the 

recovered bones. Additionally, a liquid may be applied to a recovered bone to soften attached 

tissue prior to debriding. Unfortunately, use of all of scalpels, chisels and power operated 

brushes is slow, time consuming and tedious. The tissue debriding process may include 

multiple steps: first larger pieces of tissue adhering to a recovered bone may be removed with 

a chisel; remaining smaller pieces of tissue may be cut away with a scalpel; finally, remaining 

tissue may be scoured away with a power operated brush.

[0010] Further, since insuring sterility in the recovery process and avoiding the possibility 

cross contamination between donors is of paramount importance, the instruments used for



-4-

20
11

24
09

03
 

01
 M

ay
 2

01
4

tissue debriding must be sterilized prior to use and either: 1) disposable upon completion of the 

harvesting process for a given donor; or 2) capable of being autoclaved, that is, sterilized after 

use.

[0011] Utilizing power operated rotary knives would appear to have potential for use in 

various tissue removal and/or tissue recovery operations including, for example, debriding 

bones, debriding full thickness skin, recovery of tendons and ligaments, among others. 

However, the sterility requirements of the human donor recovery process raise issues and 

create problems that have effectively precluded the use of conventional power operated rotary 

knives in human donor recovery. The number of individual components of a conventional 

power operated rotary knife is large and the assembly/disassembly process is time-consuming. 

Thus, the time and cost to disassemble and sterilize all of the components of a conventional 

power operated rotary knife and then reassemble the knife under sterile conditions prior to use 

on a new donor would be problematic. Additionally, disposability of, for example, the annular 

rotary blade is not feasible economically, that is, the annular rotary blade of a conventional 

power operated rotary knife is simply too expensive to be discarded after use of the blade for a 

relatively short time on a single donor. When used in meat processing facilities, a typical 

annular rotary blade is resharpened numerous times and, when properly maintained, may be 

used for an extended period of time in the range of 50 - 100 hours or more, prior to being 

discarded.

[0012] What is needed is a power operated rotary knife that may be effectively used for 
tissue removal or tissue debriding in the recovery of human donor body parts, including, but 

not limited to bone debriding, full thickness skin debriding, and/or tendon/ligament recovery 

operations/processes. What is also needed is a power operated rotary knife that is cost 

effective for use in recovery of human donor body parts, including, but not limited to, tissue 

removal or debriding such as bone debriding, full thickness skin debriding, tendon/ligament 

harvesting operations/processes. What is also needed is a power operated rotary knife that 

would provide a reduced number of components, ease of sterilization of reusable components, 

and/or disposable components/assemblies. What is also needed is a power operated rotary 

knife that is easy to assembly and dissemble for sterilization purposes and/or replacement of 

disposable components/ assemblies.

[0013] It should also be recognized, of course, that the foregoing is equally applicable to 

non-human donors. For example, certain animals, such as pigs, have body parts that may be 

useful to human patients and are, therefore, recovered for medical purposes. Thus, to the
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extent that tissue recovery operations such as debriding of bones, debriding of skin, 

tendon/ligament harvesting operations/processes are carried out on non-human donors, the 

method and apparatus of the present disclosure is equally applicable to and is intended to 

cover such non-human donors and associated recovery/harvesting operations/processes.

SUMMARY

[0014] The present disclosure relates to a method and apparatus for using a power 
operated rotary knife for tissue removal or debriding tissue in connection with tissue recovery 

operations such as, but not limited to, the debriding of bones, full thickness skin debriding, 

tendon/ligament recovery operations/processes from the body of a donor and, more 

specifically, to a power operated rotary knife having a reusable handle assembly and 

disposable blade support assembly, wherein upon completion of a tissue removal or debriding 

operation, the used blade support assembly is removed from the handle assembly and 

disposed of, the handle assembly is autoclaved/sterilized and a new, sterilized blade support 

assembly is affixed to the handle assembly prior to a subsequent use of the power operated 

rotary knife on a subsequent donor.

[0015] According to a first aspect of the invention, there is provided a disposable blade 

support assembly for a power operated rotary knife including a handle assembly including an 

elongated handle defining a longitudinal throughbore and an interface element at a distal end 

of the handle assembly along a longitudinal axis of the handle assembly, the disposable blade 

support assembly comprising:

a) a head portion;

b) a blade housing portion extending from a distal end of the head portion, the blade 

housing portion including an annular ring and defining an annular groove in a bottom surface of 

the annular ring;

c) an annular rotary knife blade permanently supported for rotation within the annular 

groove of the blade housing portion, the annular rotary knife blade having first and second 

axially spaced apart ends and an annular body extending therebetween, the annular body 

including an annular body support section adjacent the first end, the annular body support 
section defining a plurality of gear teeth at the first end, the annular body further including an 

annular blade section adjacent the second end, the annular blade section defining a cutting 

edge at the second end;

d) a drive gear mechanism rotatably supported within the head portion and including 

a plurality of gear teeth that mesh with the plurality of gear teeth of the annular body support 

section to rotate the annular rotary knife blade; and
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e) a retainer structure including a retainer rotatably supporting the annular body 

support section of the annular rotary knife blade within the annular groove, the retainer 

permanently affixed within the annular groove,

wherein the retainer includes an upper wall, a first plurality of tabs and a second 

plurality of tabs, wherein the first plurality of tabs extend from the upper wall and contact a wall 

of the annular groove to affix the retainer within the annular groove and wherein the second 

plurality of tabs extend from the upper wall and define a bearing race to rotatably support the 

annular body support section of the annular rotary knife blade.

[0016] Unless the context clearly requires otherwise, throughout the description and the 
claims, the words “comprise”, “comprising”, and the like are to be construed in an inclusive 

sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of 
“including, but not limited to”.

[0017] According to a second aspect of the invention, there is provided a disposable blade 

support assembly for a power operated rotary knife, the disposable blade support assembly 
comprising:

a) a blade housing portion including an annular ring and defining an annular groove 

in a bottom surface of the annular ring;

b) an annular rotary knife blade supported for rotation within the annular groove of 

the blade housing portion, the blade having first and second axially spaced apart ends and an 
annular body extending therebetween, the annular body including an annular body support 

section adjacent the first end, the annular body support section defining a plurality of gear 
teeth at the first end, the annular body further including an annular blade section adjacent the 

second end, the annular blade section defining a cutting edge at the second edge; and

c) a retainer securing and rotatably supporting the annular body support section of 

the knife blade within the annular groove, the retainer affixed within the annular groove and 

including an upper wall, a first plurality of tabs and a second plurality of tabs, wherein the first 

plurality of tabs extend from the upper wall and have an interference fit with a wall of the 

annular groove to permanently affix the retainer within the annular groove and further wherein 

the second plurality of tabs extend from the upper wall and define a bearing race to rotatably 

support an annular body support section of the blade.

[0018] According to another aspect of the invention, there is provided a disposable blade 

support assembly for a power operated rotary knife, the disposable blade support assembly 
comprising:
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a) a blade housing portion including an annular ring and defining an annular groove 

in a bottom surface of the annular ring;

b) an annular rotary knife blade supported for rotation within the annular groove of 

the blade housing portion, the blade having first and second axially spaced apart ends and an 
annular body extending therebetween, the annular body including an annular body support 

section adjacent the first end, the annular body support section defining a plurality of gear 
teeth at the first end, the annular body further including an annular blade section adjacent the 

second end, the annular blade section defining a cutting edge at the second edge; and

c) a retainer securing and rotatably supporting the annular body support section of 

the knife blade within the annular groove, the retainer affixed within the annular groove and 

including an upper wall, a first plurality of tabs and a second plurality of tabs, wherein the first 

plurality of tabs contact a wall of the annular groove to permanently affix the retainer within the 

annular groove and further wherein the second plurality of tabs define a bearing race to 

rotatably support the annular body of the annular rotary knife blade.

[0019] According to a preferred aspect of the invention, there is provided a power operated 
rotary knife comprising:

a) a handle assembly including an elongated handle defining a longitudinal 

throughbore;

b) a disposable blade support assembly including a head portion, a blade housing 
portion extending from the head portion, and an annular rotary knife blade permanently 

supported for rotation within the blade housing portion, the blade having first and second 

axially spaced apart ends and an annular body extending therebetween, the annular body 

including an annular body support section adjacent the first end, the annular body support 

section defining a plurality of gear teeth at the first end, the annular body further including an 

annular blade section adjacent the second end, the annular blade section defining a cutting 

edge at the second end, the blade support assembly further including a drive gear mechanism 

rotatably supported within the head portion and including a plurality of gear teeth that mesh 

with the plurality of gear teeth of the annular body support section to rotate the blade; and

c) an attachment assembly for releasably attaching the blade support assembly to 

the handle assembly, the attachment assembly including:

i) an interface element at a distal end of the handle assembly along a 

longitudinal axis of the handle assembly;

ii) an interface structure disposed at a proximal end of the blade support

assembly, and
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iii) a retainer to releasably attach the blade support assembly to the handle 

assembly by coupling the interface element and the interface structure.

[0020] Another preferred embodiment of the present disclosure includes an attachment 

assembly for releasably attaching a blade support assembly to a handle assembly of a power 

operated rotary knife. The attachment assembly features: an interface element disposed at a 

distal end of the handle assembly along a longitudinal axis of the handle assembly; an 

interface structure disposed at a proximal end of the blade support assembly, the socket 

defining an opening receiving the handle assembly interface projection when the blade support 

assembly is attached to the handle assembly, one of the interface element and the interface 

structure comprising an interface projection and the other of the interface element and the 

interface structure comprising a socket; and a retainer to releasably attach the blade support 

assembly to the handle assembly, one of the socket and the interface projection including a 

retainer receiver receiving a retainer and the other of the socket and the interface projection 

including a retainer bearing surface to bear against the retainer to prevent detachment of the 

blade support assembly and the handle assembly.

[0021 ] Another preferred embodiment of the present disclosure includes a retainer structure 
for permanently retaining and supporting an annular rotary knife blade of a power operated 

rotary knife with an annular groove formed in a bottom surface of a blade housing portion of a 

blade support assembly of a power operated rotary knife, the retainer structure featuring a 
retainer permanently affixed within the annular groove, the retainer including: an upper wall; a 

first plurality of tabs; and a second plurality of tabs; wherein the first plurality of tabs extend 

radially outwardly and downwardly from the upper wall and are sized to have an interference fit 

with a radially outer wall of the annular groove to permanently affix the retainer within the 

annular groove; and further wherein the second plurality of tabs extend radially outwardly and 

downwardly from the upper wall, the second plurality of tabs each having first and second 

portions forming a generally L-shaped radially inwardly facing bearing race to rotatably support 

an annular body support section of the blade.

[0022] Another preferred embodiment of the present disclosure includes a power operated 

rotary knife featuring: a handle assembly including an elongated handle defining a longitudinal 

throughbore; a disposable blade support assembly including a head portion and a blade 
housing portion extending from the head portion, the blade housing portion including an 

annular groove in a bottom surface of the blade housing portion, the annular groove is 

generally rectangular in cross section and is defined by an top wall and first and second
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opposing side walls, the first side wall being radially outwardly of the second side wall; an 

annular rotary knife blade permanently supported for rotation within the blade housing portion, 

the blade having a body section and an annular blade section extending angularly axially 

downwardly from a bottom surface of the body section, an upper surface of the body section 
defining a plurality of gear teeth; a drive gear mechanism supported within the head section 

and including a plurality of gear teeth that mesh with the plurality of gear teeth of the second 

end of the blade to rotate the blade; an attachment assembly to releasably attach the 

disposable blade support assembly to the handle assembly; and a retainer structure 

permanently affixed within the annular groove and providing at least two bearing surfaces to 

rotatably support the blade body section within the annular groove.

[0023] In one preferred aspect, the present disclosure includes a method of debriding tissue 
utilizing a power operated rotary knife, the steps of the method featuring: a) providing a power 

operated rotary knife including: a handle assembly including an elongated handle defining a 

longitudinal throughbore, a disposable blade support assembly including a blade housing 
portion, a head portion, an annular rotary knife blade permanently supported for rotation within 

the blade housing portion, the blade having first and second ends spaced axially apart, the first 
end including an annular blade section and the second end defining a plurality of gear teeth, 

and a drive gear mechanism rotatably supported within the head portion and including a 

plurality of gear teeth that mesh with the plurality of gear teeth of the second end of the blade 

to rotate the blade, and an attachment assembly to releasably attach the blade support 

assembly to the handle assembly; b) using the power operated rotary knife to trim a layer of 

tissue; and c) removing the trimmed layer of tissue.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The foregoing and other features and advantages of the present disclosure will 

become apparent to one skilled in the art to which the present disclosure relates upon 
consideration of the following description of the invention with reference to the accompanying 

drawings, wherein like reference numerals, unless otherwise described refer to like parts 

throughout the drawings and in which:

[0025] Figure 1 is a schematic perspective view of an exemplary embodiment of a power 

operated rotary knife of the present disclosure including a first handle attachment structure 

exemplary embodiment for releasably coupling a disposable blade support assembly to a 

reusable handle assembly;
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[0026] Figure 2 is a schematic exploded perspective view of the power operated rotary knife 

of Figure 1 ;

[0027] Figure 3 is a schematic side elevation view of the power operated rotary knife of 

Figure 1 ;

[0028] Figure 4 is a schematic top plan view of the power operated rotary knife of Figure 1 ;

[0029] Figure 5 is a schematic longitudinal sectional view of the power operated rotary knife

of Figure 1;

[0030] Figure 6 is a schematic perspective view of the power operated rotary knife of Figure 

1 with the reusable handle assembly detached from the disposable blade support assembly to 

show the first handle attachment structure embodiment;

[0031 ] Figure 7 is a schematic longitudinal sectional view of a portion of the power operated 

rotary knife of Figure 1 showing the first handle attachment structure embodiment;

[0032] Figure 8 is a schematic side elevation view of the power operated rotary knife of 

Figure 1 with the reusable handle assembly detached from the disposable blade support 

assembly to show the first handle attachment structure embodiment;

[0033] Figure 9 is a schematic perspective view of another exemplary embodiment of a 

power operated rotary knife of the present disclosure including a second handle attachment 

structure exemplary embodiment for releasably coupling a disposable blade support assembly 

to a reusable handle assembly handle assembly;

[0034] Figure 10 is a schematic longitudinal view, partly in section and partly in side 

elevation, of a portion of the power operated rotary knife of Figure 9 showing the second 

handle attachment structure embodiment;

[0035] Figure 11 is a schematic perspective view of another exemplary embodiment of a 

power operated rotary knife of the present disclosure including a third handle attachment 

structure exemplary embodiment for releasably coupling a disposable blade support assembly 

to a reusable handle assembly handle assembly;
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[0036] Figure 12 is a schematic perspective view of a portion of the power operated rotary 

knife of Figure 10 showing a disposable blade support assembly and a first blade retainer 

structure exemplary embodiment to retain an annular rotary knife blade in the disposable blade 

support assembly, the blade retainer structure including a one piece, tabbed retainer;

[0037] Figure 13 is a schematic perspective view of the annular rotary knife blade and the 

tabbed blade retainer structure of Figure 12;

[0038] Figure 14 is a schematic top plan view of the annular rotary knife blade and the 

tabbed blade retainer structure of Figure 12;

[0039] Figure 15 is a schematic bottom plan view of the disposable blade support assembly 

of Figure 12 with the annular rotary knife blade and the tabbed blade retainer structure 

removed to shown retaining notches in the blade housing portion to accept the tabbed blade 

retainer structure;

[0040] Figure 16 is a schematic bottom plan view of the disposable blade support assembly 

of Figure 12 with the annular rotary knife blade and tabbed blade retainer structure supported 

within the blade support assembly;

[0041 ] Figure 17 is a schematic, enlarged bottom plan view of a portion of the blade support 

assembly, the annular rotary knife blade, and the tabbed blade retainer structure of Figure 16;

[0042] Figure 18 is a schematic axial sectional view of the annular rotary knife blade, the 

tabbed blade retainer structure and the disposable blade support assembly, as seen from a 

plane indicated by the line 18-18 in Figure 17;

[0043] Figure 19 is a schematic axial sectional view of the annular rotary knife blade, the 

tabbed blade retainer structure and the disposable blade support assembly, as seen from a 

plane indicated by the line 19-19 in Figure 17;

[0044] Figure 20 is a schematic axial sectional view of the annular rotary knife blade, the 

tabbed blade retainer structure and the disposable blade support assembly, as seen from a 

plane indicated by the line 20-20 in Figure 17;

[0045] Figure 21 is a schematic perspective view of a portion of the power operated rotary 

knife of Figure 1 showing a disposable blade support assembly and a second blade retainer
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structure exemplary embodiment to retain an annular rotary knife blade in the disposable blade 

support assembly, the blade retainer structure including a one piece annular retainer 

assembly;

[0046] Figure 22 is a schematic sectional view of the blade support assembly, the annular 

rotary knife blade, and the one piece blade retainer structure of Figure 21;

[0047] Figure 23 is a schematic, enlarged sectional view of a portion of the blade support 

assembly, annular rotary knife blade, and the one piece blade retainer structure of Figure 22;

[0048] Figure 24 is a schematic perspective view of a portion of the power operated rotary 

knife of Figure 1 showing a disposable blade support assembly and a third blade retainer 

structure exemplary embodiment to retain an annular rotary knife blade in the disposable blade 

support assembly, the blade retainer structure including a two piece retainer;

[0049] Figure 25 is a schematic sectional view of the blade support assembly, the annular 

rotary knife blade, and the two piece blade retainer structure of Figure 23;

[0050] Figure 26 is a schematic, enlarged sectional view of a portion of the blade support 

assembly, annular rotary knife blade, and the one two piece blade retainer structure of Figure 

25;

[0051 ] Figure 27 is a schematic top plan view of an alternate exemplary embodiment of a 

power operated rotary knife of the present disclosure including a second exemplary 

embodiment drive assembly and drive gear mechanism that includes a flexible drive shaft that 

extends through a longitudinal opening though the handle assembly to drive an alternate 
exemplary embodiment of an annular rotary knife blade;

[0052] Figure 28 is a schematic longitudinal sectional view of the power operated rotary 

knife of Figure 27, as seen from as seen from a plane indicated by the line 28-28 in Figure 27;

[0053] Figure 29 is an exploded perspective view of the disposable blade support assembly 

of the power operated rotary knife of Figure 27; and

[0054] Figures 30-33 are schematic depictions of a power operated knife of the present 

disclosure used in a method of debriding or removing tissue from a bone.
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DETAILED DESCRIPTION

[0055] The present disclosure relates to a method and apparatus for using a power 
operated rotary knife to remove and/or recover tissue from a donor in connection with tissue 

recovery operations, including, but not limited to, bone debriding, full thickness skin debriding, 

and/or tendon/ligament recovery operations/processes (all such tissue removal/recovery 

operations will generally be referred to herein as "removing tissue", "recovering tissue", 

"debriding tissue" or "tissue debriding"). More specifically the present disclosure relates to a 

power operated rotary knife having a reusable handle assembly and disposable blade support 
assembly, wherein upon completion of tissue removal/recovery/debriding operations on a 

donor, the used blade support assembly is removed from the handle assembly and disposed 

of, the handle assembly is autoclaved/sterilized and a new, sterilized blade support assembly 

is affixed to the handle assembly prior to using the knife for a subsequent harvesting operation 

a new donor. Advantageously, the handle assembly is configured to be easy to assemble and 

disassemble and is fabricated of materials that are durable and able to withstand repeated 

autoclave/sterilization cycles. Also, advantageously, the main body of the blade support 

assembly, in one exemplary embodiment, is fabricated of PPS (polyphenylene sulfide resin), a 

plastic material that is lightweight, strong, resistant to chemicals, suitable for injection molding 

and is relatively inexpensive.

[0056] An exemplary embodiment of a power operated rotary knife of the present disclosure 

is shown generally at 10 in Figures 1-6. The power rotary knife 10 includes a reusable handle 

assembly 20, a disposable blade support assembly 60, an attachment assembly 100 to 

releasably attach the handle assembly 20 to the blade support assembly 60 and a blade 

retainer structure 150 to secure an annular rotary knife blade 200 for rotation in a blade 

housing portion 62 of the blade support assembly 60. The blade support assembly 60 includes 

an integral molded main body 61 which includes the blade housing portion 62 and a head 

portion 80. In one exemplary embodiment, the one-piece main body 61 is fabricated of PPS or 

other material known to have comparable properties. The head portion 80, among other things, 

supports a drive gear mechanism 92 which rotates the blade 200 within the blade housing 
portion 62.

[0057] The blade 200 is supported by the blade housing portion 61 for rotation about a

central axis of rotation CA (Figures 3 & 4). The central axis of rotation CA of the blade 200 is

substantially congruent with a central axis of the blade housing portion 62. The handle

assembly 20 extends away from the blade support assembly 60 along a handle axis HA

(Figure 1) that is substantially orthogonal to the blade central axis CA, allowing an operator of
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the knife 10 to wield the knife with one hand. As used herein, axial, upper and lower shall 

mean movement or a dimension in a direction generally along or parallel to an extent of the 

central axis CA.

[0058] Forward or distal shall mean in a direction generally along a direction labeled F in 

Figure 1 , the direction F being generally parallel to or along the handle axis HA. Rearward or 

proximal shall mean generally in a direction opposite of direction F.

[0059] Advantageously, the present disclosure contemplates a number of exemplary 

embodiments of the attachment assembly 100 and a number of exemplary embodiments of the 

blade retainer structure 150, each of the attachment assembly embodiments capable of being 

matched interchangeably with each of the blade retainer structure embodiments so as to 

provide maximum flexibility for the rotary knife design of the present disclosure. Additionally, 

the present disclosure contemplates at least two different drive assemblies, an air motor 

embodiment and a flexible drive shaft embodiment to provide motive power to rotate the blade 

200 within the disposable blade support assembly 60.

Handle Assembly 20

[0060] As can best be seen in Figure 5, the handle assembly 20 includes an elongated 

handle 21 extending along the handle axis HA. The handle 21 includes a handle assembly 

inner sleeve 22 and an outer hand grip 23. The outer hand grip 23 is fabricated of a 

waterproof, resilient material and is contoured for easy gripping. In one exemplary embodiment 

the inner sleeve 22 is fabricated of stainless steel and the outer hand grip 23 is a softer, 

thermal plastic rubber that is overmolded onto the sleeve. Alternately, the inner sleeve 22 and 

the hand grip 23 may be fabricated as a one piece, high temperature plastic member. The 

handle assembly inner sleeve 22 defines a longitudinal throughbore 24. Supported in the 

handle longitudinal throughbore 24 is a drive assembly 25 including a vane-type air or 
pneumatic motor 26 and a planetary gear reduction unit 27. The motor 26 includes a rotor 28 

mounted eccentrically within a bore defined by a motor body 29. The rotor 28 is supported for 

rotation by a pair of ball bearings 30 within the motor body 29.

[0061] A plurality of vanes 31 are supported for radial inward and outward movement in 

respective slots 32 formed in the outer surface of the rotor 28. High pressure air is 

communicated via an air hose (not shown) coupled to a proximal end 33 of the handle 

assembly 20 and directed into the motor body 29 through an air inlet 34. The air is routed
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through the motor body 29 and directed against the plurality of vanes 31 to rotate the rotor 28 

as is conventional in vane-type air motors. Exhaust air exits the motor body 29 via an air outlet 

35 that surrounds the air inlet 34. The rotor includes an output shaft 36 coupled to the 

planetary gear reduction unit 27. The torque at the rotor output shaft 36 is a product of air 

pressure, vane area exposed between an outside surface of the rotor and the motor body 

bore, and a moment arm of the vanes.

[0062] The planetary gear reduction unit 27 serves to convert the high rotational speed of 

the rotor shaft 36 to a drive coupling 37 that rotates at a lower speed but a higher torque output 

than the rotor shaft. The planetary gear reduction unit 27 and the pneumatic motor 26 are 

secured within the throughbore 24 of the handle assembly inner sleeve 22 by a retaining nut 

38 that bears against the motor body 29. The drive coupling 37 of the planetary gear reduction 

unit 27 receives a proximal end portion 96 of a driven shaft 94 of the drive gear mechanism 92 

which, in one exemplary embodiment, is a pinion gear assembly 93. The drive gear 

mechanism 92 is part of the disposable blade support assembly 60.

[0063] As can best be seen in Figures 3 & 4, a cylindrical proximal end 39 of the handle 

assembly inner sleeve 22 includes a groove 40 in an outer surface of the sleeve. The groove 

accepts a twist bayonet lock of an air hose (not shown) which provides air to the pneumatic 

motor 26. A foot pedal valve is coupled to the air hose to provide the operator with the ability to 

activate the knife 10, i.e., supply air to the motor 26 thereby causing the annular rotary knife 

blade 200 to rotate at a high rotational speed (on the order of 1,500 - 2,000 RPM) within the 

blade housing portion 62 of the disposable blade support assembly 60. Alternately, an 

actuation valve (not shown) may be mounted to the proximal end 39 in which case the knife 10 

is actuated by a lever (not shown) pivotally coupled to the handle assembly 20. The motor 26 

is actuated when the hand grip 23 is grasped by the operator and the lever is pivoted toward 

the hand grip and is turned off when the lever is released by the operator.

[0064] As can best be seen in Figure 7, the handle assembly 20 also includes an 

attachment structure 110 supported within a forward or distal end portion 41 of the handle 

assembly. While the handle assembly attachment structure 110 is part of the handle assembly 

20, it is also a component of the attachment assembly 100. The handle assembly attachment 

assembly 110 engages an attachment structure 130 of the head portion 80 of the disposable 

blade support assembly 60 to releasably attach the blade support assembly 60 to the handle 

assembly 20. The attachment assembly 100, including the handle assembly attachment 

structure 110 and the head portion attachment structure 130, facilitate removing and disposal
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of the disposable blade support assembly 60 from the reusable handle assembly 20, for 

example, subsequent to completion of tissue debriding on a given donor. The used blade 

support assembly advantageously is replaced with a new, sterilized blade support assembly 

prior to a subsequent tissue debriding session on a new donor. In the meantime, the handle 

assembly 20 is configured to be easily disassembled and sterile, such that it is sterilized prior 

to attachment of a new, sterilized blade support assembly. In one exemplary embodiment, the 

handle assembly attachment structure 1 10 is plugged and the proximal end 33 of the handle 

assembly 20 is covered with a cap to protect the air motor 26 from damage during the 

sterilization process.

[0065] The handle assembly attachment structure 1 10 includes a coupling 1 11 affixed to 

the handle assembly inner sleeve 22, a cylindrical collar 1 12 that includes an interface 

element such as interface projection 113 that projects distally (in a direction F) from a front wall 

42 defined by the handle assembly 22, and a threaded retainer 1 14 which secures the collar 

112 against the coupling 1 11. The collar interface projection 113 engages the blade support 

assembly head portion attachment structure 130. In one exemplary embodiment, the head 

portion attachment structure 130 includes a proximal/rearward cylindrical interface region 131 

in the form of a socket 132. The socket 132 defines a generally cylindrical opening 133. The 

interface projection 1 13 matingly engages and fits within the cylindrical opening 133 of the 

socket 132.

[0066] As can best be seen in Figure 7, the coupling 1 11 includes internal threads 115 that 

receive mating external threads 1 16 of the threaded retainer 1 14. The threaded retainer 1 14 

includes a radially outward stepped distal end portion 1 17 which, when the retainer 1 14 is 

threaded into the coupling 11 1, bears against an internal shoulder 1 18 of the collar 1 12. As 

the threaded retainer 1 14 is threaded into the coupling 11 1, the retainer end portion 117 

engages and bears against the collar internal shoulder 1 18 to force a stepped rearward end 

portion 1 19 of the collar 112 against a corresponding stepped forward end 120 of the coupling 

1 11 to rigidly secure the collar 1 12 with respect to the handle assembly 20. Advantageously, 

the retainer 1 14 includes a hex shaped central opening 121 at a forward end 122 of the 

retainer 114 to allow for easy assembly/disassembly of the retainer 1 14 and the collar 1 12 

from the handle assembly 20 using a conventional hex shaped drive tool.

Blade Support Assembly 60
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[0067] The blade support assembly 60 includes the blade housing portion 62 and a head 

portion 80 which are part of a unitary main body 61. The blade housing portion 62 supports the 

annular rotary knife blade 200 for rotation, while the head portion 80 supports the drive gear 

mechanism 92. The drive gear mechanism 92 is driven by the drive assembly 25 of the handle 

assembly 20 and, in turn, rotates the rotary knife blade 200, as it is supported within the blade 

housing portion 62. The head portion 80 also includes the attachment structure 130. While the 

head portion attachment structure 130 is part of the head portion 80, it is also a component of 

the attachment assembly 100. The head portion attachment structure 130 engages the handle 

assembly attachment structure 1 10 to releasably attach the blade support assembly 60 to the 

handle assembly 20.

Head Portion 80

[0068] The head portion 80 of the blade support assembly 60 includes the attachment 

structure 130 formed in the generally cylindrical interface region 131 at a rearward/proximal 

end 81 of the head portion 80. The interface region 131 includes the socket 132 which defines 

the cylindrical opening 133 (Figure 7) that extends substantially along the handle axis HA and 

receives the interface projection 113 of the handle assembly attachment structure 110. The 

rearward end 81 of the head portion includes a stepped proximal or rear wall 82. As can best 

be seen in Figure 7, when the handle assembly 20 and the blade support assembly 60 are 

properly and fully engaged, the stepped rear wall 82 of the head portion interface region 131 

abuts the front wall 42 of the handle assembly.

[0069] The blade support assembly 60 further includes the drive gear mechanism 92 

rotatably supported within the head portion 80. The drive gear mechanism 92 includes a pinion 

gear 97 and an integral driven shaft 94. In one exemplary embodiment, the pinion gear 97 is 

comprised of temperature-resistant plastic material such as polyetheretherketone (PEEK) or 

some other suitable material, while the driven shaft 94 is comprised of metal or some other 

suitable material. The pinion gear 97 includes a plurality of gear teeth 98 that mesh with a 

plurality of gear teeth 214 of the rotary knife blade 200 to rotate the blade 200. The rearward 

end portion 96 of the driven shaft 94 is coupled to and rotatably driven by the drive coupling 37 

of the planetary gear reduction unit 27. This causes rotation of the pinion gear 97 and, in turn, 

rotates the blade 200.

[0070] The pinion gear 97 is supported for rotation in a cylindrical cavity 84 defined within a 

body region 85 the head portion 80. The cavity 84 is longitudinally aligned with the cylindrical
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opening 133 of the interface region 131, that is, aligned along the handle axis HA and slightly 

smaller in diameter than the interface region cylindrical opening 133. The cavity 84 is defined 

by a cylindrical wall 84a and is positioned in the head portion body region 85 such that a 

forward portion 99 (Figure 5) of the gear teeth 98 of the pinion gear 97 engage and drive the 
corresponding gear teeth 214 of the annular rotary knife blade 200.

[0071 ] A retainer ring 86 is inserted into a distal end of the cylindrical opening 133, adjacent 

the cavity 84. The retainer ring 86 includes six resiliently deflectable tabs 87 (Figure 2) 

projecting radially outwardly from an annular body 88. As can best be seen in Figure 7), when 

the retainer ring 86 is inserted into the cylindrical opening 133. The retainer ring 86 is slightly 

oversized compared to the diameter of the cylindrical opening 133 such that the tabs 87 of the 

retainer ring 86 deform slightly against a wall 133a defining the cylindrical opening 133 to hold 

it securely in place within the cylindrical opening 133, adjacent the cavity 84. When in place in 

the cylindrical opening 133 adjacent the cavity 84, the annular body 88 of the retainer ring 86 

bears against a back wall 97a of the pinion gear 97 to maintain the pinion gear in place within 

the cavity 84.

[0072] A lower portion of the body region 85 of the head portion 80 includes a radially 

inwardly tapered portion 89 and a radially downwardly extending finger guard 90 to reduce the 

changes of an operator's fingers slipping forward on the handle grip 23 and contacting the 

rotating blade 200. As can best be seen in Figure 15, forward of the finger guard 90 is a pinion 
gear opening 91 in the body region 85 in communication with the pinion gear cavity 84. As can 

best be seen in Figures 5 and 15, the opening 91 provides clearance for engagement of the 

forward portion 99 of the plurality of gear teeth 98 of the gear pinion gear 97 with the plurality 

of gear teeth 214 of the rotary knife blade 200. As the pinion gear 97 is rotated about its axis of 

rotation, which is congruent with the driven shaft 94, the blade 200 is rotated about its central 

axis CA and is supported for rotation within a rotational plane RP (Figures 3, 5 & 19) defined 

by the blade housing portion 62 and the blade retainer structure 150.

Blade Housing Portion 61

[0073] The blade housing portion 62 comprises a generally annular shaped ring 63 that

extends forward (in the direction F) from the head portion 80. As can best be seen in Figures 5

& 18, the annular ring 63 includes a top or upper wall 64, a bottom wall 65, an inner wall 66
and an outer wall 67. In regions extending away from the head portion 80, the annular ring 63

is generally rectangular in cross section. The bottom wall 65 of the annular ring 63 includes an
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annular groove or opening 68. The rectangular cross section of the annular ring 63 provides 

strength and rigidity to absorb the significant torque that is generated by an operator when, for 

example, forcing a distal tip T (Figures 3 & 5) of the blade 200 against a bone when debriding 

tissue from the bone. As can best be seen in Figures 15, the groove 68 forms a complete 

circle, that is, subtends an angle of 360°, and extends axially upwardly from the bottom wall 65 

of the ring 63. As can best be seen in Figures 16-20, the groove 68, when viewed in cross 

section, is generally an inverted U-shape and is defined by a radially inner wall 69, a radially 

spaced apart outer wall 70, and a top wall 71. In one exemplary embodiment, a radial distance 

from the central axis CA of the blade 200 and blade housing portion 62 of the disposable blade 

support assembly 60 to the outer wall 70 is approximately one inch. In the illustrated example 

embodiment of Figures 16-20, the radial distance from the central axis CA of the blade 200 

and blade housing portion 62 of the disposable blade support assembly 60 to the outer wall 70 

is approximately 1.039 inches and a radial distance across the annular groove is 

approximately 0.1 12 inch.

[0074] The annular groove 68 is sized to receive both an annular body support section 204 

of the blade 200 and the blade retainer structure 150 which functions to permanently retain the 

blade in the groove and serves as a bearing structure for the blade as the blade rotates within 

the blade support assembly. In the region of the head portion 80, the upper wall 64 and the 

outer wall 67 transition or taper smoothly into the larger main body region 85 of the head 

portion 80. The groove 68 defined by the bottom wall 65 and the blade retainer structure 150 

define the horizontal rotational plane RP of the knife blade 200, the rotational plane RP being 

substantially orthogonal to the central axis CA of the blade. The inner wall 66 of the blade 

housing portion 62 also defines an axially extending central opening CO' such that material, 

such as tissue, that is cut by the cutting edge 208 of the blade 200 flows in an upward direction 

U (Figures 1 & 3) upwardly through a central opening CO of the blade and also through the 

central opening CO' of the blade housing where it exits the rotary knife 10.

Blade 200

[0075] As can best be seen in Figure 20, the blade 200 includes a first, upper axial end 201

and a second, lower axial end 202, spaced axially apart by an annular body 203. The rotatable

annular body 203 includes the annular body support section 204 that extends downwardly from

the upper axial end 201 and is generally cylindrical in configuration, that is, generally
rectangular in cross section. The annular body 203 also includes a lower blade section 205

that extends downwardly and slightly radially inwardly from a lower, radially outer portion 206
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of the annular body support section 204. A lower portion 207 of the blade section 205 adjacent 

the lower axial end 202 defines the cutting edge 208 of the blade 200.

[0076] Extending between the upper and lower axial ends 201,202, respectively, the 

annular body 203 of the blade 200 is defined by an inner wall 210 and a radially spaced apart 
outer wall 211. An upper portion 212 of the annular body support section 204 defines a drive 

gear section 213 including a plurality of spaced apart gear teeth 214. The plurality of gear teeth 

214 extend downwardly from the upper axial end 201 and further extend between and through 

the outer wall 211 and the inner wall 210. The outer wall 21 1 in the region of the annular body 

support section 204 defines the outermost radial surface of the blade 200. The plurality of 
spaced apart gear teeth 214 mesh with mating gear teeth 98 of a pinion gear 97 of the pinion 

gear assembly 93 to rotate the blade 200 in the blade housing portion 62.

[0077] A central axis of the rotatable annular body 203 is congruent with and the same as 

the blade central axis CA and, for simplicity, both the blade central axis and the annular body 

central axis shall be referenced herein as CA. The upper axial end 201 includes an upper 

surface of the plurality of gear teeth 214, while the lower axial end 202 includes a lower 

surface of the cutting edge 208 of the blade. As can be seen in Figures 5 & 18, the upper axial 

end 201 defines a generally planar surface UAEP and the lower axial end 202 defines a 

generally planar surface LAEP. The planes UAEP, LAEP are substantially parallel, 

substantially orthogonal to the blade/annular body central axis CA, and substantially parallel to 

the rotation plane RP of the blade 200. The inner wall 210 of the blade 200 defines the central 

opening CO of the blade and is angled such that material that is cut by the cutting edge 208 of 

the blade flows upwardly through and exits the blade. In one exemplary embodiment of the 

present disclosure, the diameter of the central opening CO at the lower axial end 202 of the 

blade 200 is approximately 1.997 inches, the diameter of the central opening CO at its largest 

diameter near the upper axial end 201 is approximately 1.872 inches, while the outer diameter 

of the blade at its largest diameter, which is near the upper axial end 201 is approximately 

2.030 inches. In one exemplary embodiment, an axial height of the blade 200 measured from 

the upper axial end 201 to the lower axial end 202 is approximately 0.340 inches. The blade 

200 may be fabricated of a hardenable grade of alloy steel or a hardenable grade of stainless 

steel, or other material known to have comparable properties.

Attachment Assembly 100
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[0078] The attachment assembly 100 provides for a secure attachment between the blade 

support assembly 60 and the handle assembly 20 when the attachment assembly is engaged. 

The attachment assembly 100 also provides for quick and easy detachment of the blade 

support assembly 60 from the handle assembly 20 such that the blade support assembly 60 

may be removed and discarded after, for example, completion of a tissue debriding session on 

a donor. After the handle assembly 20 is sterilized, the attachment structure 100 provides for 

easy and fast attachment of a new, sterilized blade support assembly 60 to the sterilized 

handle assembly 20.

[0079] The attachment assembly 100 includes the socket 132 of the head portion 

attachment structure 130 and the collar 112 of the handle assembly attachment structure 1 10. 

The interface element or projection 1 13 of the collar 1 12, which extends forward from the 

front wall 42 of the handle assembly interfits into the cylindrical opening 133 of the socket. As 

can best be seen in Figures 7 and 8, when the blade support assembly 60 is properly attached 

to the handle assembly 20, the stepped, rearward wall 82 of the head portion 80 bears against 

and matingly engages the corresponding stepped portion of the front wall 42 of the handle 

assembly 20.

[0080] In one exemplary embodiment, the attachment assembly 100 utilizes a generally U- 

shaped retaining clip 101 to affix the blade support assembly 60 to the handle assembly 20. As 

is best seen in Figure 6, the clip 101 includes a central portion 101a and two arms 101 b 

extending from the central portion 101a. The two arms 101b each include a middle portion 
101c which curve inwardly toward each other forming a narrow waist region lOld. The arm 

middle portions 101c defining the narrow waist region 10 Id are sized to snuggly fit into 

recessed portions 126 (one of which can be seen in Figures 6 and 8) formed on opposite sides 

of the interface projection 113 of the handle assembly 20.

[0081] An outer surface 131a of the cylindrical interface region 131 defining the socket 132 

includes an annular groove 138. As can best be seen in Figure 8, the annular groove 138 

extends a majority of the way, but not entirely around the peripheral outer surface 131a of the 

cylindrical interface region 131. The annular groove 138 does not extend around a small, lower 

portion 131 b (Figure 8) of the outer surface 131 a of the interface region 131. In opposite side 

regions of the annular groove 138, the groove extends completely through the wall of the 

socket 132 thereby forming a pair of spaced apart, slot-shaped openings 140 (one of which 

can be seen in Figures 6 and 8). The slot-shaped openings 140 are aligned with the recessed 

portions 126 of the interface region 113 when the blade support assembly 60 is attached to the
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handle assembly 20. An angled region 141 adjacent the annular groove 138 near the top of the 

outer surface 131a of the cylindrical interface region 131 is provided to facilitate insertion of a 

tool head, such as the head of a screwdriver to remove the retaining clip 101 when 

detachment of the blade support assembly 60 is desired.

[0082] When the interface projection 113 of the handle assembly 20 is longitudinally aligned 

with the cylindrical opening 133 defined by the socket 132 and the blade support assembly 60 

is moved toward the handle assembly 20, the interface projection 113 fits within the opening 

133 of the socket 132 and the slot-shaped openings 140 of the annular groove 138 are aligned 

with respective ones of the recessed portions 126 of the interface projection 113. The retaining 

clip 101 is then aligned with the annular groove 138 and pushed downward until the middle 

portion 101a is firmly seated in the groove 138. When the retaining clip 101 is fully inserted, 

the middle portions 101c of the arms 101b pass through the slot-shaped openings 140 of the 

annular groove 138 and snap fit into the respective recessed portions 126 of the interface 

projection 113 to secure the blade support assembly 60 to the handle assembly 20.

[0083] The retaining clip 101, which fits snuggly in the annular groove 138, bears against 

forward facing surfaces 126a bounding the recessed portions 126 of the interface projection 

113 to prevent the detachment of the blade support assembly 60 from the handle assembly 20. 

In this embodiment, the retaining clip 101 is a retainer that attaches the blade support 

assembly 60 and the handle assembly 20. The annular groove 138 of the socket 132 is a 

retainer receiver that receives the retainer (retaining clip 101). The forward facing surfaces 

126a of the interface projection 113 bounding the recessed portions 126 define bearing 

surfaces that bear against the retainer (retaining clip 101) to prevent detachment of the handle 

assembly 20 and the blade support assembly 60.

[0084] For removal of the disposable blade support assembly 60 from the handle assembly 

20, the operator inserts a suitable tool, such as the head of a screwdriver, into the angled 

region 141 and pries the retaining clip 101 up and out of the annular groove 138. Once the 

retainer clip 101 is removed, the operator then pulls the blade support assembly 60 in the 

forward direction F with one hand while holding the handle assembly 20 stationary with his or 

her other hand until the interface projection 113 is disengaged from the socket 132.
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Second Exemplary Embodiment of Attachment Assembly 400

[0085] Figures 9 and 10 schematically depict a rotary knife 300 of the present disclosure 

including a second exemplary embodiment of an attachment assembly 400 to detachably affix 

a disposable blade support assembly 360 to a reusable handle assembly 320. For simplicity, 

only the differences from the prior embodiment will be described herein, it being understood 

that the overall configuration and operation of the rotary knife 300 of the present embodiment 

is substantially the same as the rotary knife 10 of the first embodiment.

[0086] In this embodiment, the rotary knife 300 includes the reusable handle assembly 320 

and the disposable blade support assembly 360. The attachment assembly 400 provides for 

secure attachment between the blade support assembly 360 and the handle assembly 320 

when the attachment assembly is engaged, while at the same time provides for quick and easy 

detachment of the blade support assembly 360 from the handle assembly 320 when the 

attachment assembly is disengaged.

[0087] In the present embodiment, instead of using a retaining clip 101, as was the case in 

the first embodiment, in the present embodiment the attachment assembly 400 utilizes an O­

ring 401 to affix the blade support assembly 360 to the handle assembly 320. The interface 

projection 413 of the handle assembly 320 includes four radial projections or bosses 424 

extending from an outer surface 425 of the interface projection. A cylindrical interface region 

431 defining a socket 432 includes an annular groove 438 in an outer surface 439 of the 

cylindrical interface region and four axially extending passageways 440 (two of which can be 

seen in Figure 9) extending between the stepped rear wall 382 of the head portion 380 and the 

annular groove 438. The O-ring 401 is sized to snuggly fit into the annular groove 438. The 

cylindrical socket 432 further includes four recesses 441 (two of which can be seen in Figure 

10) just forward of the annular groove 438, the four recesses 441 are sized to receive and seat 

the four bosses 424.

[0088] Prior to attachment, the O-ring 401 is stretched and positioned on the head portion

socket 432 just forward or distally of the annular groove 438. The blade support assembly 360

and the handle assembly 320 are aligned such that the interface projection 413 of the handle

assembly 320 is longitudinally aligned with the cylindrical opening 433 defined by the socket

432. As the blade support assembly 360 is moved toward the handle assembly 320, the

bosses 424 of the interface projection 413 pass through respective passageways of the four
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passageways 440 of the interface region socket 432 and are seated in respective recesses of 

the four recesses 441.

[0089] The attachment assembly 400 is engaged by sliding the stretched O-ring 401 from 

its position on the head portion 380 into the annular groove 438. The O-ring 401, which is 

sized to fit tightly in the annular groove 438, bears against rearward facing surfaces 424a of 

the bosses 424 to prevent the detachment of the blade support assembly 360 from the handle 

assembly 320. In this embodiment, the O-ring 401 is a retainer that attaches the blade support 

assembly 360 and the handle assembly 320. The annular groove 438 of the socket 432 is a 

retainer receiver that receives the retainer (O-ring 401). The rearward facing surface 424a of 

the bosses 424 of the interface projection 413 define bearing surfaces that bear against the 

retainer (O-ring 401) to prevent detachment of the handle assembly 320 and the blade support 

assembly 360.

[0090] For disengagement of the attachment assembly 400, that is, removal of the 

disposable blade support assembly 360 from the handle assembly 320, the operator cuts the 

O-ring 401 with a suitable cutting tool, such as a knife. Once the O-ring 401 is removed, the 

operator then pulls the blade support assembly 360 in the forward direction F with one hand 

while holding the handle assembly 320 stationary with his or her other hand until the interface 

projection 413 is disengaged from the socket 432.

Third Exemplary Embodiment of Attachment Assembly 600

[0091] Figure 11 schematically depicts a rotary knife 500 of the present disclosure including 

a third exemplary embodiment of an attachment assembly 600 to detachably affix a disposable 

blade support assembly 560 to a reusable handle assembly 520. For simplicity, only the 

differences from the prior embodiments will be described herein, it being understood that the 

overall configuration and operation of the rotary knife 500 of the present embodiment is 

substantially the same as the rotary knife 10 of the first embodiment.

[0092] In this embodiment, the rotary knife 500 includes the reusable handle assembly 520

and the disposable blade support assembly 560. The attachment assembly 600 provides for

secure attachment between the blade support assembly 560 and the handle assembly 520

when the attachment assembly is engaged, while at the same time provides for quick and easy

detachment of the blade support assembly 560 from the handle assembly 520 when the

attachment assembly is disengaged.
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[0093] In the present embodiment, instead of using a retaining clip fastener 101, as was the 

case in the first embodiment, a threaded fastener 601 such as a threaded screw 601 is used to 

releasably engage the blade support assembly 560 and the handle assembly 520. The 

threaded screw 601 includes a threaded stem 602 and an enlarged slotted head 603. A 

cylindrical interface region 631 of the head portion 580 of the blade support assembly 560 

defines a socket 632. The interface region 631 also includes a longitudinally extending slotted 

opening 634 and a countersink area 635 formed in an outer surface 621 a of the interface 

region and centered about a forward end portion 636 of the slotted opening 634. The interface 

projection 613 of the handle assembly attachment structure 610 includes a threaded opening 

623 that is aligned with the forward or distal end portion 636 of the slotted opening 634 of the 

interface region 631. When the blade support assembly 560 is properly attached to the handle 

assembly 520, the forward end portion 636 of the slotted opening 634 of the socket 632 is 

aligned with the threaded opening 623 of the interface projection 613.

[0094] To engage the attachment assembly 600, a two step process is used. First, the 

interface projection 613 of the handle assembly 520 is longitudinally aligned with the cylindrical 

opening 633 of the socket 632 of the blade support assembly 560, that is, along the handle 

axis HA, and the two parts are brought together such that the threaded opening 623 of the 

interface projection 613 is aligned radially with the forward end portion 636 of the slotted 

opening 634 (the alignment shown in Figure 11) and the front wall 542 of the handle assembly 

520 abuts the rearward wall 631b of the cylindrical interface region 631.

[0095] Second, after the handle assembly 520 and the blade support assembly 560 are 

properly and fully engaged, the threaded fastener 601 is used to secure the blade support 

assembly 560 in the attached position with respect to the handle assembly 520. The threaded 

stem or body 602 of the threaded fastener 601 passes though the forward end portion 636 of 

the slotted opening 634 and threads into the threaded opening 623 of the interface projection 

613. When the fastener 601 is threaded into the opening 623, the enlarged head 603 of the 

threaded fastener is snuggly received into the countersink region 635 and bears against the 
portions of socket 632 forming the countersink region 635. Particularly, rearward shoulder 

portions 637 of the socket 632 that form a side wall of the countersink region 635 adjacent the 

slotted opening 634 bear against the fastener enlarged head 603 to prevent relative movement 

of the blade support assembly 560 in a forward direction with respect to the handle assembly 

520 when the fastener 600 is threaded into the threaded opening 623 of the interface 

projection 613. When the handle assembly 520 and the blade support assembly 560 are 

properly and fully engaged and the fastener 601 is threaded into the threaded opening 623 of
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the interface projection, the attachment assembly 600 is engaged, that is the disposable blade 

support assembly 560 is affixed to the handle assembly 520.

[0096] In essence, the threaded fastener 601 is a retainer that attaches the blade support 

assembly 560 and the handle assembly 520 and the threaded opening 623 of the interface 
projection 613 is a retainer receiver that receives the retainer (threaded fastener 601). The 

rearward shoulder portions 637 of the socket 632 defining the side wall of the countersink 

region 635 adjacent the slotted opening 634 define bearing surfaces to bear against the 

retainer (threaded fastener 601) to prevent detachment of the handle assembly 520 and the 

blade support assembly 560.

[0097] To disengage the attachment assembly 600, that is, to remove the blade support 

assembly 560 from the handle assembly 520, the operator simply uses a screwdriver to 

remove the threaded fastener 601 from the threaded opening 623 of the interface projection 

613. Once the threaded fastener 601 is removed, the operator then pulls the blade support 

assembly 560 in the forward direction F with one hand while holding the handle assembly 520 

stationary with his or her other hand until the interface projection 613 is disengaged from the 

socket 632. This two step process completes the detachment of the blade support assembly 

560 from the handle assembly 520, that is, the attachment assembly is disengaged.

Blade Retainer Structure 150

[0098] Figures 12-20 schematically depict the rotary knife 10 of the present disclosure and, 

more specifically, schematically depict a first exemplary embodiment of the blade retainer 

structure 150 of the present disclosure. The rotary knife 10 depicted in Figures 12-20 actually 

includes the first attachment assembly 100 discussed above. However, as previously 

mentioned, any of the attachment assemblies 100, 400, 600 may be used interchangeably. As 

the focus in this section is on the blade retainer structure 150, not the specifics of the 

attachment assembly, for simplicity, the rotary knife and components will be referred to in 

terms of the reference numbers used in connection with the first embodiment discussed 

previously.

[0099] The blade retainer structure 150 retains and permits rotation of the annular rotary

knife blade 200 within the annular groove 68 of the blade housing portion 62 of the disposable

blade support assembly 60. The blade retainer structure 150, in the first exemplary

embodiment, includes a one piece retainer 152. The retainer 152 may be fabricated of a
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resilient material, such as, for example, stainless steel spring material. The retainer 152 

functions to both secure the blade annular body support section 204 in the blade housing 

annular groove 68 and to provide a bearing surface for rotation of the blade 200 about the 

blade central axis CA and along the blade rotational plane RP. As can best be seen in Figures 

13 & 14, the retainer 152 does not form a complete circle or annulus. Rather, the retainer 152 

includes defines a cut out region 154 between end portions 156, 158. The cut out region 154 of 
the retainer 152 provides clearance for the teeth 98 of the pinion gear 97, the pinion gear 97 

being supported for rotation in the pinion gear opening 91 of the main body region 85 of the 

head portion 80.

[0100] The retainer 152 includes an upper wall 160 which extends horizontally and is 

substantially planar. As can be seen in Figures 18-20, there is a small clearance region 

between the retainer upper wall 160 and the top wall 71 of the annular groove 68. The 

clearance region allows for some travel of the retainer 152 when it is inserted in the groove 68 

and to compensate for some limited non-uniformity or puckering of the retainer upper wall 160 

when the retainer is inserted into the groove. The retainer 152 additionally includes a plurality 

of short, downwardly extending tabs 162 (Figure 18), a plurality of angled locating/support tabs 

164 (Figure 20), and a plurality of L-shaped bearing legs 166 (Figure 19), all extending from a 

radially outer peripheral region 168 of the retainer upper wall 160. The retainer 152 is first 

affixed to the blade 200, then the blade & retainer assembly 250 is inserted into the annular 

groove 68 and, when, properly seated in the annular groove, the blade & retainer assembly 

250 becomes permanently affixed to the blade housing portion 62.

[0101 ] The L-shaped bearing legs 166 of the retainer 152 hold the blade 200 and provide a 

bearing surface for rotation of the blade 200 with respect to the retainer 152 and the blade 

housing portion 62. As can best be seen in Figure 19, an inner surface 166a of a vertical 

portion 166b of the legs 166 extends along and provides a bearing surface for a vertical portion 

215 of the outer wall 211 of the annular body support section 204 of the blade 200. 

Additionally, an upper surface 166c of a short horizontal portion 166d of the legs 166 extends 

along and provides a bearing surface for a radially outer horizontal portion 216 (Figure 17) of 

the outer wall 211 of the annular body support section 204 of the blade 200. Thus, the L- 

shaped bearing legs 166 of the retainer 152 provide both vertical and horizontal bearing 

surfaces for the body support section 204 of the blade 200. In one exemplary embodiment, as 

can be seen in Figure 14, there are fourteen L-shaped bearing legs 166.
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[0102] A lower surface 160a of the upper wall 160 of the retainer 152 also serves as a 

horizontal bearing surface, bearing against the first, upper axial end 201 of the blade 200. The 

radial inner wall 69 defining the annular groove 68 also serves as a vertical bearing surface, 
bearing against a vertical portion 217 of the inner wall 210 of the annular body support section 

204 of the blade 200.

[0103] It should be appreciated that not all of the mating bearing surfaces of the blade 200, 

the retainer 152 and the radial inner wall 69 of the annular groove 68, as described above, are 

in contact at any given time because there are necessarily running clearances between the 

blade, the retainer and the annular groove which allow the blade to rotate relatively freely 

within a region defined by the retainer 152 and the inner wall 69 of the blade housing annular 

groove 68. These running clearances cause the blade 200 to act somewhat akin to a teeter- 
totter within the blade housing retainer 152 and the annular groove 68, that is, as one region of 

the blade is pivoted or moved upwardly within the retainer and annular groove during a cutting 

or trimming operation in a bone debriding process, the diametrically opposite portion of the 

blade (180° away) is pivoted or moved downwardly within the retainer and annular groove. 
Accordingly, the mating bearing surfaces in contact at a specific location of the blade - retainer 

- annular groove interface will change and, at any given time, will be determined by the forces 

applied during use of the rotary knife.

[0104] The blade retainer structure 150 also includes a plurality of locating recesses or 

notches 72 formed the outer wall 70 of the annular groove 68. As can best be seen in Figure 
15, in one exemplary embodiment, there are eight locating notches 72 spaced apart radially 

along the outer wall 70. In one embodiment, the notches 72 have a radial length of 
approximately 0.125 inches. In the retainer 152, the number of locating/support tabs 164 

matches the number of locating notches 72. The locating/support tabs 164 are angled 

downwardly at an angle of approximately 15-30° with respect to the horizontal, planar upper 

wall 160 of the retainer 152.

[0105] When the blade & retainer assembly 250 (Figure 13) is inserted into the annular

groove 68, the eight horizontally extending locating/support tabs 164 extend into respective

ones of the locating notches 69 thereby orienting the blade and retainer such that the pinion

clearance region 154 of the retainer 152 is properly aligned with the pinion gear opening 91 at

the bottom of the head portion 80 that provides clearing for the pinion gear - blade gear

interface.



-29-

20
11

24
09

03
 

01
 M

ay
 2

01
4

[0106] Additionally, the radial distance of the retainer upper wall 160 and a length and angle 

of the locating/support tabs 164 are selected such that when the blade & retainer assembly 

250 is inserted into the annular groove 68, the locating/support tabs 164 are forced to flex 

radially inwardly. As best seen in Figure 20, distal ends 164a of each of the locating/support 

tabs 164 bear against and bite into portions of the outer wall 70 defining the locating notches 
72 thereby providing an interference fit between the retainer 152 and the blade housing portion 

62 of the blade support assembly 60.

[0107] Additionally, because of the interference fit between the locating/support tabs 164 of 

the retainer 152 and the outer wall 70 defining a portion of the annular groove 68 of the blade 

housing portion 62, a radially inner peripheral region 169 of the upper wall 160 is forced 

against the inner wall 69 defining the annular groove 68. Recall that the blade support 

assembly 60, in one preferred embodiment, is fabricated via molding a plastic material, thus, 

the retainer 152, being spring steel, is a relatively harder material than the blade support 

assembly 60.

[0108] Consequently, the distal ends 164a of the tabs 164 bite or dig into the softer material 

of the outer wall 70 generating an interference fit. Further, the interference fit is permanent 

because attempting to remove the retainer 152 from the annular groove 68 would likely distort 

and bend the retainer to a condition where it would no longer be usable as a bearing support 

for the blade 200. The combination of the tension of the retainer upper wall 160 against the 

inner wall 69 and the locating/support tabs 164 bearing against and/or biting into the portions 

of the outer wall 60 defining the locating notches 72, the blade & retainer assembly 250 are 

permanently locked into place and are prevented from coming out of the annular groove 68. 

The retainer 152 is stationary with respect to the annular groove 68 and the blade housing 

portion 62, while the blade 200 is supported for rotation within the annular groove 68.

[0109] The plurality of short, downwardly extending tabs or stub tabs 162 (Figure 18) of the 

retainer 152 bear against the outer wall 70 defining the annular groove 68 and provide 

additional stability and rigidity to the retainer and contribute to maintaining the blade & retainer 

assembly 250 properly seated in the annular groove 68. In one exemplary embodiment, as can 

be seen in Figure 14, the number of short, downwardly extending tabs 162 is seven.
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Second Exemplary Embodiment of Blade Retainer Structure 850

[0110] Figures 21-23 schematically depict a rotary knife 700 of the present disclosure 

including a second exemplary embodiment of a blade retainer structure 850 that retains and 
permits rotation of an annular rotary knife blade 900 within an annular groove 768 of the blade 

housing portion 762 of the disposable blade support assembly 760. For simplicity, only the 

differences from the prior embodiment will be described herein, it being understood that the 

overall configuration and operation of the rotary knife 700 of the present embodiment is 

substantially the same as the rotary knife 10 of the first embodiment.

[0111] In this embodiment, the rotary knife 700 includes the reusable handle assembly 720 

and the disposable blade support assembly 760. The blade retainer structure 850, in the 

second exemplary embodiment, includes a one piece retainer 870. The retainer 870 may be 

fabricated of a resilient material, such as, for example, a durable plastic material such as PPS, 

previously discussed. The retainer 870 functions to both secure the blade annular body 

support section 904 in the blade housing annular groove 768 and to provide a bearing surface 

for rotation of the blade 900 about the blade central axis CA and along the blade rotational 

plane RP.

[0112] As can best be seen in Figure 23, when viewed in cross section, the retainer is 

basically an inverted T-shape and includes a horizontal base 872 and an upright 874 extending 

vertically from a central portion of the base 872. Looking at Figure 21, the base 872 of the 

retainer 870 forms a complete circle or, more specifically, an annulus. The upright 874 is also 

continuous and forms a complete circle, but includes a cut out region 876 (Figure 21) that, 

upon insertion of the blade & retainer assembly 950 into the annular groove 768 of the blade 

housing portion 762, is aligned with the pinion gear clearance opening 791 of the main body 

region 785 of the head portion 780.

[0113] The blade & retainer assembly 950 is permanently affixed in the blade housing 

portion annular groove 768. First, the blade 900 is placed or positioned on (but not bonded) the 

blade retainer structure 850, namely, the retainer 870. Specifically, as can best be seen in 

Figure 23, a portion of an inner wall 878 of the upright 874 is in contact with a vertical portion 

915 of an outer wall 911 of the annular body support section 904 of the blade 900 and a 

portion of an inner, upper surface 880 of the base 872 is in contact with a radially outer 

horizontal portion 916 of the outer wall 911 of the annular body support section 904 of the 

blade.
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[0114] After the blade 900 is placed on the retainer 870 as described above, the assembly 

950 is then inserted and seated into the annular groove 768 of the blade housing portion 762 

of the disposable blade support assembly 760. As best seen in Figure 23, when the blade & 

retainer assembly 950 is inserted and seated into the annular groove 768, an outer wall 882 of 
the upright 874 of the retainer 870 is in contact with an outer wall 767 defining the annular 

groove 768, an upper surface 884 of the upright 874 is in contact with a top wall 771 defining 

the annular groove 768, and an outer, upper surface 886 of the base 872 is in contact with a 

portion 888 of the bottom wall 765 of the annular ring 763 of the blade housing portion 762. At 

least some of the contacting portions of the retainer 870 and the blade housing portion 762 are 

then permanently affixed via adhesive or fusing. In one exemplary embodiment, adhesive is 

applied to the outer wall 882 of the upright 874 of the retainer 870. When the blade & retainer 

assembly 950 is inserted and seated into the annular groove 768 of the blade housing portion 

762, the outer wall 882 is bonded to the outer wall 767 of the housing portion 762. Some of the 

adhesive flows down and bonds the upper surface 886 to the portion 888 of the bottom wall 

765 of the annular ring 763. In one exemplary embodiment, both the retainer 870 and the 

blade support assembly 760 are fabricated of PPS, thus, a suitable adhesive would be an 

cyanoacrylate adhesive such as Apollo H7 single component cyanoacrylate adhesive sold by 

Cyberbond LLC, 401 North Raddant Road, Batavia, IL 60510. Another exemplary method of 
affixing the retainer 870 to the blade housing portion 762 would be fusing them together via 

ultrasonic welding. Accordingly, by virtue of the retainer 870 being permanently bonded to the 

blade housing portion 762 of the disposable blade support assembly 760, the blade 900 is 

permanently supported for rotation within the annular groove 768, while the retainer 870 is 

permanently affixed to the blade housing portion 762 and is stationary with respect to the 

rotating blade 900. Stated another way, by virtue of the retainer 870 being permanently 

bonded to the blade housing portion 762, the blade & retainer assembly 950 becomes 

permanently affixed to the blade housing portion 762 of the disposable blade assembly 760.

[0115] The inner wall 878 of the upright 874 and the inner, upper surface 880 of the base 
872 form an L-shaped bearing surface 889 providing for rotation of the blade 900 with respect 

to the retainer 870 and the blade housing portion 762. The L-shaped bearing surface 889 of 

the retainer 870 provides both vertical and horizontal bearing surfaces for the body support 

section 904 of the blade 900. The top wall 771 defining the annular groove 768 also serves as 

a horizontal bearing surface for the body support section 904 of the blade 900, while the inner 

wall 769 defining the annular groove 768 also serves as a vertical bearing surface for the body 

support section 904 of the blade.
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[0116] It should be appreciated that not all of the mating bearing surfaces of the blade 900, 

the retainer 870, the radial inner wall 769 of the annular groove 768, and the top wall 771 of 

the annular groove 768, as described above, are in contact at any given time because there 
are necessarily running clearances between the blade and the retainer which allow the blade 

to rotate relatively freely within a region defined by the retainer 870 and the blade housing 

annular groove 768. As explained above, these running clearances cause the blade 900 to act 

somewhat akin to a teeter-totter within the blade housing retainer 870 and the annular groove 

768, that is, as one region of the blade is pivoted or moved upwardly within the retainer and 

annular groove during a cutting or trimming operation in a bone debriding process, the 

diametrically opposite portion of the blade (180° away) is pivoted or moved downwardly within 
the retainer and annular groove. Accordingly, the mating bearing surfaces in contact at a 

specific location of the blade - retainer -annular groove interface will change and, at any given 

time, will be determined by the forces applied during use of the rotary knife.

Third Exemplary Embodiment of Blade Retainer Structure 1150

[0117] Figures 24-26 schematically depict a rotary knife 1000 of the present disclosure 

including a third exemplary embodiment of a blade retainer structure 1150 that retains and 
permits rotation of an annular rotary knife blade 1200 within an annular groove 1068 of the 

blade housing portion 1062 of the disposable blade support assembly 1060. For simplicity, 

only the differences from the prior embodiment will be described herein, it being understood 

that the overall configuration and operation of the rotary knife 1000 of the present embodiment 

is substantially the same as the rotary knife 10 of the first embodiment.

[0118] In this embodiment, the rotary knife 1000 includes the reusable handle assembly 

1020 and the disposable blade support assembly 1060. The blade retainer structure 1150, in 

the third exemplary embodiment is identical to the blade retainer of the second embodiment,

i.e.,  blade retainer structure 850, including the blade retainer 870, with the addition of an extra 

component, namely, a washer 1190 which is inserted between an upper axial surface 1201 of 

the blade 1200 and the top wall 1071 defining the annular groove 1068. Thus, the blade 

retainer structure 1150 includes a retainer 1170, like the retainer 850 of the second blade 

retainer embodiment, and the washer 1190.

[0119] The washer 1190 is preferably fabricated of a durable, low friction material such as 

steel or other metal/metal alloy. The purpose of the washer 1190 is to minimize wear that 

would otherwise occur between the upper axial surface 1201 which is defined by an upper
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surface of the plurality of gear teeth 1214 formed in the upper portion of the annular body 

support section 1204 of the blade 1200 as the blade 1200 is rotating in the annular groove 

1068 of the blade housing portion 1062. As can best be seen in Figure 24, the washer 1190 is 

not a complete annulus. Rather, the washer 1 190 includes a cut out region 1192 that provides 

clearance for the pinion gear clearance opening 1191 of the main body region 1185 of the 

head portion 1180.

[0120] Unlike the retainer 1170, the washer 1190 is not bonded to the blade housing portion 

1062. Instead, the washer 1190 is inserted in the annular groove 1068 and is held in position 

axially within the groove by the retainer 1170 when the retainer & blade assembly 1250 is 

inserted into the groove and the retainer 1170 is bonded to the blade housing portion 1062, as 

described above. Specifically, as can be seen in Figure 26, when the retainer 1170 is bonded 

to the blade housing portion 1062, an upper surface 1184 of the upright 1174 is in contact with 

and bears against the washer 1190 preventing it from moving axially within the blade housing 

portion annular groove 1068. Additionally, the washer 1190 is prevented from moving radially 

within the annular groove 1068 by downwardly extending bumps (not shown) formed on the 

top wall 1071 of the annular groove 1068. The bumps are disposed within the washer cut out 

region 1192 adjacent the ends 1193, 1194 of the washer. The bumps preclude the washer 
1190 from rotating in the direction of the blade rotation within the groove 1068.

[0121 ] The inner wall 1178 of the upright 1174 and the inner, upper surface 1180 of the 
base 1172 form an L-shaped bearing surface 1189 providing for rotation of the blade 1200 with 

respect to the retainer 1170 and the blade housing portion 1062. The L-shaped bearing 

surface 1189 of the retainer 1170 provides both vertical and horizontal bearing surfaces for the 

body support section 1204 of the blade 1200. The lower surface 1196 of the washer 1190 also 

serves as a horizontal bearing surface for the body support section 1204 of the blade 1200, 

while the inner wall 1069 defining the annular groove 1068 also serves as a vertical bearing 

surface for the body support section 1204 of the blade 1200.

[0122] It should be appreciated that not all of the mating bearing surfaces of the blade 1200,

the retainer 1170, the washer 1190, and the radial inner wall 1069 of the annular groove 1068,

as described above, are in contact at any given time because there are necessarily running

clearances between the blade and the retainer which allow the blade to rotate relatively freely
within a region defined by the retainer 1170, the washer 1190, and the blade housing annular

groove 1068. As explained above, these running clearances cause the blade 1200 to act

somewhat akin to a teeter-totter within the blade housing retainer 1170, the washer 1190, and
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the annular groove 1068, that is, as one region of the blade is pivoted or moved upwardly 

within the retainer and annular groove during a cutting or trimming operation in a bone 

debriding process, the diametrically opposite portion of the blade (180° away) is pivoted or 
moved downwardly within the retainer and annular groove. Accordingly, the mating bearing 

surfaces in contact at a specific location of the blade - retainer - washer - annular groove 

interface will change and, at any given time, will be determined by the forces applied during 

use of the rotary knife.

Second Exemplary Embodiment of Blade Support Assembly 1560 and Drive 

Assembly 1525

[0123] In the previously described embodiments of the power operated rotary knife of the 

present disclosure, the reusable handle assembly 20 included a drive assembly 25 in which 

motive power for rotating the annular blade 200 was provided by an air motor 26 disposed in 

the longitudinal throughbore 24 of the handle inner sleeve 22. In previously described 

embodiments of the power operated knife of the present disclosure, the disposable blade 

support assembly 60 included a drive gear mechanism 92 in which the pinion gear 97 was 

supported for rotation within a cylindrical opening or cavity 84 and the pinion gear was held in 

place within the head portion cavity 84 by a retainer ring 86 with a plurality of flexible tabs 87 

which flexed and contacted the cylindrical wall 133a defining the socket opening 133.

[0124] In an alternate exemplary embodiment shown in Figures 27-30, a power operated 

rotary knife 1500 of the present disclosure includes a reusable handle assembly 1520 that 

utilizes a drive assembly 1525 that includes a flexible drive shaft assembly 1526 that extends 

through a longitudinal throughbore 1524 of an elongated handle 1521, in place of the air motor 

26 of the previous embodiments. The handle 1521, in the illustrated exemplary embodiment, is 

a one-piece, plastic member capable of being sterilized at high temperatures, as opposed to 

the two-piece structure of the previous embodiments. Alternately, the handle 1521 may be a 

one-piece metal member, also capable of withstanding the high temperatures required by 

sterilization methods. The flexible drive shaft assembly 1525 includes a stationary outer sheath 

1528 and an inner rotatable drive shaft 1527. In one exemplary embodiment, the end portions 

of the drive shaft 1527 are substantially square in cross section. The opposite end portions of 

the drive shaft assembly 1525 include couplings 1530, 1532. The proximal end coupling 1532 

engages an external motor 1534 (shown schematically in dashed line in Figures 27 & 28), 

such as an AC electric motor to rotate the drive shaft 1527.
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[0125] The disposable blade support assembly 1560 is shown in Figure 29 and includes a 

drive gear mechanism 1592 that is modified from the drive gear mechanism 92 of the first 

embodiment. The drive gear mechanism 1592 includes a pinion gear assembly 1593 including 

a pinion gear 1597 and a driven shaft 1594 extending rearwardly from a central longitudinal 

axis of the pinion gear 1597 which is substantially congruent with the handle axis HA. 

However, unlike the prior embodiments, the pinion gear 1597 is not supported for rotation by a 

cylindrical cavity in the head portion with the wall of the cavity functioning as a bearing, rather 

the driven shaft 1594 and the pinion gear 1597 are supported for rotation by a ring-shaped 

bushing 1586 that abuts a rearward or proximal back wall 1597a of the pinion gear. As can 

best be seen in Figure 29, the bushing 1586 includes a central opening 1587 that allows the 

bushing to slide onto the driven shaft 1594. Compared to the previous embodiments, the 

pinion gear 1597 is reduced or shortened in longitudinal extent to allow room for the bushing 

1586.

[0126] The size of the cylindrical pinion gear cavity 1584 formed in the head portion 1580 is 

large enough to provide clearance such that the pinion gear 1597 does not ride on the wall 

1584a defining the cavity, as in the previous embodiments. Instead, the cavity 1584 has 

clearance built in and the pinion gear is supported for rotation by the driven shaft 1594 and the 

bushing 1586. The bushing 1586 is pressed into and supported within a slightly larger diameter 

cylindrical opening 1633 defined by the socket 1632 of the cylindrical interface region 1631. In 

one exemplary embodiment, the bushing 1586 is comprised of temperature-resistant plastic 

material such as polyetheretherketone (PEEK) or some other suitable material. The wall 1633a 

defining the cylindrical opening 1633 includes a plurality of inwardly extending ribs that bear 

against outer surface of the bushing 1586 to hold the bushing and the pinion gear 1597 in 

place. The ribs of the wall 1633a mitigate the necessity of holding a tight tolerance on the 

cylindrical opening 1633.

[0127] As is best seen in Figure 28, the transmission of rotational power from a distal end 

1527a of the flex shaft assembly drive shaft 1527 to the driven shaft 1594 of the pinion gear 

assembly 1593 is provided by a tubular coupling 1537 supported for rotation with the handle 

longitudinal throughbore 1524. The tubular coupling 1537 includes a cylindrical outer surface 

for rotation within the handle throughbore 1524 and a square central opening to receive a 

proximal end 1596 of the driven shaft 1594 and a distal end 1527a of the drive shaft 1527. A 

distally extending casing 1530a of the distal coupling 1530 of the drive shaft assembly 1525 

holds the tubular coupling 1537 in place against an inwardly stepped portion 1524a of the 

throughbore 1524. The casing 1530a and therefore the distal coupling 1530 of the drive shaft
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assembly 1526 are held in place with respect to the handle 1521 by a screw 1521a. When the 

screw 1521 a is threaded through a threaded radial opening in the handle 1521, a rounded 

distal end 1521b extends into and bears against a groove 1530b formed in an outer wall of the 

casing 1530a to secure the casing and the distal coupling 1530 in place. When the screw 

1521a is removed, the coupling 1537 may be removed from the handle 1521 and the tubular 

coupling 1537 will fall out of the throughbore 1524 to facilitate sterilization of the handle 

assembly 1520. In this embodiment of the handle assembly 1520, the ends of the handle 1521 

do not need to be plugged or capped prior to sterilization. Rather, the entire handle 1521 may 

be subjected to sterilization without protection.

[0128] It should be understood that depending on the debriding task to be performed, 

different types and sizes of annular knife blades may be utilized. As can best be seen in Figure 

28, the annular knife blade 1700 is of different configuration than the knife blade 200 of the 

previous embodiments in that the blade section 1705 is "hooked" and extends radially inwardly 

toward the central axis CA of the blade when moving in the direction of the cutting edge 1708.

[0129] While a given rotary knife of the present disclosure, as explained previously, has a 

specific annular blade permanently installed in the disposable blade support assembly, the 

lower cost of the disposable blade support of the present disclosure afforded by the unitary, 

plastic main body portion will facilitate purchasing of several different models having different 

blade section configurations and different blade diameters.

[0130] For example, looking at the rotary knife blade 900 shown in Figure 22, the blade 

includes a blade section 905 that is angled slightly outward away from the central axis CA of 

the blade. Such a blade is referred to as a straight blade is particularly useful when making 

deep or plunge cuts into tissue. By contrast, the blade shown in Figures 27-29 includes a 

radially inwardly curved blade section 1705, generally referred to as a hooked blade. Such a 

hooked blade type is particularly suited to making trimming layers of tissue while cutting in a 
sweeping motion.

[0131 ] If it is desired to be able to efficiently trim relatively thin, but wider layers of tissue,

selecting a blade with a larger blade diameter will generally be advantageous. On the other

hand, if it is desired to be able to make deeper and narrower cuts, selecting a blade with a

smaller blade diameter will generally be advantageous. Annular blade diameters typically

range from approximately 1.5 to more than 5 inches. The present disclosure contemplates

annular blades with various blade section configurations and blade diameters, the
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configuration and diameter to be matched to the type of cutting or trimming that the rotary knife 

is expected to be predominantly used in connection with.

Method of Debriding Tissue Using Power Operated Rotary Knife 10

[0132] A method of debriding tissue using any of the power operated rotary knifes of the 

present disclosure, for example, the power operated rotary knife 10, is schematically shown 

generally at 2000 in Figures 30-33. A bone of a donor body (human or otherwise) is shown 

generally at 2001. The bone 2001 may be connected to other bones 2002 in the donor via 

connective tissue. A ball and socket arrangement is shown schematically between bones 

2001,2002. A layer of tissue 2003 is to be removed from an upper, outer surface 2004 of the 

bone 2001. The tissue may comprise, skin, muscle, fat, connective tissue, etc. The tissue 2003 

may be tissue that is desired, in and of itself, for recovery and future use or the tissue 2003 

may be tissue that is not desired for recovery but is only being removed for purposes of 

debriding/cleaning of tissue from the bone 2001 such that the bone may be recovered for 

future use.

[0133] The thickness of the tissue layer 2003 to be removed may necessitate that multiple 

layers be cut from the bone 2001 in order to remove all or enough of the tissue 2003 from the 

bone outer surface 2004 such that subsequent processing of the debrided bone can 

commence. In the illustrative example shown in Figures 30-33, because of the thickness of the 

tissue layer 2003, two layers L1, L2 of tissue 2003 must be cut or trimmed from the bone 2001 

to remove substantially all of the tissue 2003 from the bone outer surface 2004. A trim or cut 

line C1 schematically represents a path of travel of the blade cutting edge 208 to remove 

tissue layer L1 from the bone 2001, while trim or cut line C2, which is adjacent to the bone 

outer surface 2004, schematically represents a path of travel of the blade cutting edge 208 to 

remove tissue layer L2 from the bone 2001. That is, the overall tissue debriding operation TO 

will include a first trimming operation TO11 to remove tissue layer L1 from the bone 2001 

(Figures 30 & 31) and a second trimming operation TO2 to remove tissue layer L2 from the 

bone 2001 (Figures 32 & 33). The rotary knife 10 is moved from left to right in the Figures, that 

is, in a cutting direction CD in the Figures to trim tissue layers L1 and L2.

[0134] As can be seen in Figure 30, the trimming of the first tissue layer L1 is initiated at a

starting point SP1. The blade cutting edge 208 is brought to bear against the outer or skin

layer 2006 of the tissue layer 2003 and the knife 10 is manipulated to cut into the skin layer

2006 and continue the trimming along the cutting line C1 (Figure 31). This results in a cut layer
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CL1 corresponding to the layer 1. In this case, the starting point SP1 may be at an upper, end 

portion 2005 of the bone 2001, where it is closest in proximity to an outer or skin layer 2006 of 

the tissue 2003. This is convenient because where the tissue layer 2003 is relatively thin over 

the end portion 2005 of a bone 2001, the end portion of the bone may be readily identified by 
the operator. However, it is not necessary that the cutting starting point SP1 be at or near an 

end portion 2005 of the bone 2001. Depending on the operator position with respect to the 

knife 10 and the bone 2001, the length of the operator's arms, the amount and configuration of 

the tissue 2003 to be removed, etc., the operator may select another starting point.

[0135] As can be seen in Figure 31, for the first trimming operation TO1, the knife 10 is 

moved in the direction CD and the blade cutting end 208 follows a path of travel along cutting 

path C1 to remove tissue layer L1. The cut portion CL1 of the first layer L1 moves through the 

central openings CO, CO' of the blade 200 and blade housing portion 62, respectively as the 

blade cutting edge 208 moves along the cut path C1 . The first trim cut portion CL1 in the 

vicinity of the starting point SP1 is generally wedge shaped at the distal end SPCP1 of the cut 

portion CL1. This is because as the cut is initiated at the starting point SP1, the blade edge 

208 will move simultaneously downwardly toward the bone 2001 and forwardly in the cutting 

direction CD and will contact and move along the upper surface of the 2004 of the bone 2001 

as it moves along the cutting path C1. Thus the end SPCP1 of the cut portion C1 will be 

generally wedge shaped.

[0136] The cut path C1 terminates at a termination point TP1 (Figure 31), typically, the 

termination point TP1 may be at or near the opposite end portion 2007 of the bone 2001 being 

debrided. If the bone 2001 is unusually short or unusually long the termination point may not 

coincide with the end portion of the bone as the operatory may make a longer or shorter cut 

given his or her arm length, position of the knife 10 with respect to the operator, the resistance 

of the layer L1 to being cut, etc. After the termination point TP1 is reached the first trim TO1 is 

complete and the trimmed layer L1 of tissue is removed from the debriding region (i.e., the 

bone 2001) such that a second trimming operation may be commenced without interference 

from the first trimmed layer L1 which is detached from the bone 2001 and the remaining tissue.

[0137] As can be seen in Figures 32 and 33, the tissue debriding process TO includes

repeating the trimming operation for a second trim TO2 to trim tissue layer L2 from the bone

2001. Here, in the second trimming operation TO2, the cut path C2 is along the surface 2004

of the bone 2001 that is, the blade cutting edge 208 generally follows the outer surface 2004 of

the bone 2001. After the second trim TO2 is complete, the surface 2004 of the bone 2001 is
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substantially free from tissue and the debrided bone is ready for further processing. In some 

instances, further processing of the debrided bone may include, for example, removal of 

residual tissue after trimming is completed by dipping the bone 2001 in a chemical bath or 

rinsing the bone with chemicals to remove some or all of the residual tissue. Generally, the 

tissue debriding steps of: 1) trimming a layer of tissue from the bone; and 2) removing the 

trimmed layer of tissue is repeated as many times as necessary such that the desired tissue is 

obtained, e.g., the bone 2001 is sufficiently debrided or has sufficient tissue removed for 

further processing or storage of the debrided bone.

[0138] It should be recognized that the schematic depictions of the first and second 

trimming operations TO1, TO2 are shown in two dimensions. In fact, the bone 2001 is three 

dimensional. Thus, the cleaned or debrided area of the bone outer surface 2004 resulting from 

the first and second trimming operations TO1, TO2 when viewed in three dimensions would 

appear somewhat like a long rectangular cleaned area on the outer surface 2004 of the bone 

2001 extending in a direction along a longitudinal axis LAB of the bone 2001. To clean or 

debride the entirety of the outer surface 2004 of the bone 2001, the trimming operation TO 

would have to be repeated numerous times around the three dimensional outer peripheral 

surface 2004 of the bone 2001.

[0139] As seen in Figure 32, the starting point SP2 for the second trim layer L2 will typically 

be close to but slightly offset from first trim starting point SP1. This is because when the first 

trim TO1 is initiated, some of the tissue along the outer surface 2004 of the bone 2001 will be 

removed thereby leaving the outer surface of the bone 2001 bare or clean in the vicinity of SP1 

and there is no sense in attempting to trim a portion of the bone 2001 that is already clean or 

debrided. Thus, as can be seen in Figures 32 and 32, second starting point SP2 is slightly 

beyond (in the direction CD) the first starting point. From the second starting point SP2, the 

knife 10 is moved in the direction CD to remove the second trim layer TO2.

[0140] Similarly, the termination point TP2 of the second trim will be near but slightly offset 

from the first termination point TP1 because the outer surface 2004 of the bone 2001 is likely 

clean in the vicinity of TP1. Thus, the second termination point TP2 will fall somewhat short of 

the first termination point TP1 with respect to the second end portion 2007 of the bone 2001.

[0141] As used herein, terms of orientation such as upper, lower, inward, outward, forward, 

rearward, proximal, distal, etc., are provided for convenience purposes and relate generally to
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the orientation shown in the Figures. Such orientation terms are not intended to limit the scope

of the present disclosure or the claims appended hereto.

[0142] What have been described above are examples of the present invention. It is, of 

course, not possible to describe every conceivable combination of components or 

methodologies for purposes of describing the present invention, but one of ordinary skill in the 

art will recognize that many further combinations and permutations of the present invention are 

possible. Accordingly, the present invention is intended to embrace all such alterations, 

modifications and variations that fall within the spirit and scope of the appended claims.
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CLAIMS

1. A disposable blade support assembly for a power operated rotary knife including a 

handle assembly including an elongated handle defining a longitudinal throughbore and an 

interface element at a distal end of the handle assembly along a longitudinal axis of the handle 

assembly, the disposable blade support assembly comprising:

a) a head portion;

b) a blade housing portion extending from a distal end of the head portion, the blade 
housing portion including an annular ring and defining an annular groove in a bottom surface of 

the annular ring;

c) an annular rotary knife blade permanently supported for rotation within the annular 

groove of the blade housing portion, the annular rotary knife blade having first and second 

axially spaced apart ends and an annular body extending therebetween, the annular body 

including an annular body support section adjacent the first end, the annular body support 
section defining a plurality of gear teeth at the first end, the annular body further including an 

annular blade section adjacent the second end, the annular blade section defining a cutting 

edge at the second end;

d) a drive gear mechanism rotatably supported within the head portion and including 

a plurality of gear teeth that mesh with the plurality of gear teeth of the annular body support 

section to rotate the annular rotary knife blade; and
e) a retainer structure including a retainer rotatably supporting the annular body 

support section of the annular rotary knife blade within the annular groove, the retainer 

permanently affixed within the annular groove,

wherein the retainer includes an upper wall, a first plurality of tabs and a second 

plurality of tabs, wherein the first plurality of tabs extend from the upper wall and contact a wall 

of the annular groove to affix the retainer within the annular groove and wherein the second 

plurality of tabs extend from the upper wall and define a bearing race to rotatably support the 

annular body support section of the annular rotary knife blade.

2. The disposable blade support assembly of claim 1 further including an interface 

structure disposed at a proximal end of the blade support assembly, the interface structure 

engaging the interface element of the handle assembly to releasably attach the blade support 

assembly to the handle assembly.

3. The disposable blade support assembly of claim 1, wherein the first plurality of tabs 

of the retainer extend radially outwardly and downwardly from the upper wall, the second 

plurality of tabs extend radially outwardly and downwardly from the upper wall and have an
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interference fit with the wall of the annular groove, and the second plurality of tabs each has 

first and second portions forming a generally L-shaped radially inwardly facing bearing, the 

generally L-shaped radially inwardly facing bearing defines the bearing race to rotatably 

support the annular body support section of the blade.

4. The disposable blade support assembly of claim 3, wherein for each of the second 

plurality of tabs, the first portion extends axially downwardly along a radially outer surface of 

the annular body support section of the annular rotary knife blade and the second portion 

extends radially inwardly along a lower surface of the annular body support section of the 

annular rotary knife blade.

5. The disposable blade support assembly of claim 2, wherein the interface structure 

includes a socket disposed at a proximal end of the blade support assembly, the socket 

releasably receiving the interface element of the handle assembly to releasably attach the 

blade support assembly to the handle assembly.

6. The disposable blade support assembly of claim 1, wherein the drive gear 
mechanism includes a cylindrically-shaped pinion gear supported for rotation in an interior 

region in the head portion adjacent to and extending from the interface region opening, the 

plurality of gear teeth of the drive gear mechanism comprising axially extending teeth defined 

at a first end of the pinion gear, the drive gear mechanism further including a drive shaft 

extending from the pinion gear into the longitudinal throughbore of the handle assembly.

7. The disposable blade support assembly of claim 6, wherein the drive mechanism 
further includes retaining ring adjacent a second end of the pinion gear, the retaining ring 

including a plurality of radially outward extending tabs that bear against an interior wall of the 

head portion defining the head portion interior region to secure the pinion gear within the 

interior region.

8. The disposable blade support assembly of claim 6, wherein the drive mechanism 

further includes a drive shaft extending proximally from the pinion gear beyond the proximal 

end of the disposable blade support assembly and further including a ring-shaped bushing 

disposed within an opening defined by the interface structure, the bushing including a central 

opening sized to receive the drive shaft and rotatably supporting the drive shaft and the pinion 

gear for rotation within the head portion.
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9. The disposable blade support assembly of claim 1, wherein the head portion and the 

blade housing portion comprise a unitary, one-piece structure.

10. The disposable blade support assembly of claim 1, wherein the first plurality of tabs 

have an interference fit with a radially outer wall of the annular groove.

11. A disposable blade support assembly for a power operated rotary knife, the 

disposable blade support assembly comprising:

a) a blade housing portion including an annular ring and defining an annular groove 

in a bottom surface of the annular ring;

b) an annular rotary knife blade supported for rotation within the annular groove of 

the blade housing portion, the blade having first and second axially spaced apart ends and an 
annular body extending therebetween, the annular body including an annular body support 

section adjacent the first end, the annular body support section defining a plurality of gear 
teeth at the first end, the annular body further including an annular blade section adjacent the 

second end, the annular blade section defining a cutting edge at the second edge; and
c) a retainer securing and rotatably supporting the annular body support section of 

the knife blade within the annular groove, the retainer affixed within the annular groove and 

including an upper wall, a first plurality of tabs and a second plurality of tabs, wherein the first 

plurality of tabs extend from the upper wall and have an interference fit with a wall of the 

annular groove to permanently affix the retainer within the annular groove and further wherein 

the second plurality of tabs extend from the upper wall and define a bearing race to rotatably 

support an annular body support section of the blade.

12. The disposable blade support assembly of claim 11, wherein the first plurality of tabs 

have an interference fit with a radially outer wall of the annular groove.

13. The disposable blade support assembly of claim 11, wherein the second plurality of 

tabs each includes first and second portions forming a generally L-shaped radially inwardly 
facing bearing race.

14. A disposable blade support assembly for a power operated rotary knife, the 

disposable blade support assembly comprising:

a) a blade housing portion including an annular ring and defining an annular groove 

in a bottom surface of the annular ring;

b) an annular rotary knife blade supported for rotation within the annular groove of
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the blade housing portion, the blade having first and second axially spaced apart ends and an 

annular body extending therebetween, the annular body including an annular body support 

section adjacent the first end, the annular body support section defining a plurality of gear 
teeth at the first end, the annular body further including an annular blade section adjacent the 

second end, the annular blade section defining a cutting edge at the second edge; and
c) a retainer securing and rotatably supporting the annular body support section of 

the knife blade within the annular groove, the retainer affixed within the annular groove and 

including an upper wall, a first plurality of tabs and a second plurality of tabs, wherein the first 

plurality of tabs contact a wall of the annular groove to permanently affix the retainer within the 

annular groove and further wherein the second plurality of tabs define a bearing race to 

rotatably support the annular body of the annular rotary knife blade.

15. The disposable blade support assembly of claim 14, wherein the first plurality of tabs 

have an interference fit with a radially outer wall of the annular groove.

16. The disposable blade support assembly of claim 14, wherein the second plurality of 

tabs each includes first and second portions forming a generally L-shaped radially inwardly 
facing bearing race.

17. The disposable blade support assembly of claim 14, wherein the first plurality of tabs 

extend from the upper wall of the retainer.

18. The disposable blade support assembly of claim 17 wherein the first plurality of tabs 

have an interference fit with a radially outer wall of the annular groove.

19. The disposable blade support assembly of claim 14, wherein the second plurality of 

tabs extend from the upper wall of the retainer.

20. The disposable blade support assembly of claim 19, wherein the second plurality of 

tabs each includes first and second portions forming a generally L-shaped radially inwardly 
facing bearing race.

21. A disposable blade support assembly for a power operated rotary knife including a 

handle assembly including an elongated handle defining a longitudinal throughbore and an 

interface element at a distal end of the handle assembly along a longitudinal axis of the handle 

assembly, the disposable blade support assembly being substantially as herein described with
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reference to any one of the embodiments of the invention illustrated in the accompanying

drawings and/or examples.

22. A disposable blade support assembly for a power operated rotary knife, the 

disposable blade support assembly being substantially as herein described with reference to 

any one of the embodiments of the invention illustrated in the accompanying drawings and/or 

examples.
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