
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: 
Filed: 

Neill H. Luebke 
Herewith 

For: Dental and Medical Instruments Comprising Titanium 

INFORMATION DISCLOSURE STATEMENT 

Commissioner For Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Pursuant to 37 CFR 1.97-1.98, Applicants are submitting herewith a listing of 
documents on an Information Disclosure Statement. 

All of the references cited on the attached Information Disclosure Statement, 
except for Harmeet Walia eta/.; "An Initial Investigation of the Bending and Torsional 
Properties of Nitinol Root Canal Files"; Vol. 14, No. 7, Journal of Endodontics; 346-351 
(July, 1988), have already been cited and submitted by the Applicants or cited by the 
Examiner in U.S. Patent Application No. 14/167,211, filed January 29, 2014, from which 
the present application claims priority. Therefore, Applicants are only submitting a copy 
of the Harmeet Walia et al. article with this submission. 

The submission of the listed documents is not intended as an admission that any 
such document constitutes prior art against the claims of the present application. 
Applicants do not waive any rights to take any action that would be appropriate to 
antedate or otherwise remove any listed document as a competent reference against the 
claims of the present application. 

Applicant respectfully requests that the listed documents be considered by the 
Examiner, be made of record in the present application and that an initialed copy of the 
Information Disclosure Statement by Applicant be returned in accordance with MPEP § 
609. 

Date: October 23, 2014 

Respectfully submitted, 

/Richard T. Roche/ 
Richard T. Roche, Reg. No. 38,599 
Attorney for Applicant 
Quarles & Brady LLP 
411 E. Wisconsin Ave. 
Milwaukee, WI 53202 
414-277-5805 
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Doc code: IDS 
Doc description: Information Disclosure Statement (IDS) Filed 

PTO/SB/08a (01-10) 
Approved for use through 07/3112012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Neill H. Luebke 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 115207.00014 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 5171383 1992-12-15 Sagaye et al. 

2 6149501 2000-11-21 Farzin-Nia et al. 

3 6485507 2002-11-26 Walak et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. 

U.S.PATENT APPLICATION PUBLICATIONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20020137008 2002-09-26 McSpadden et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages, Columns, Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 D 

EFS Web 2.1.17 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Neill H. Luebke 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 115207.00014 

If you wish to add additional Foreign Patent Document citation information please click the Add button 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 

publisher, city and/or country where published. 

Kuhn et al., Fatigue and Mechanical Properties of Nickel-Titanium Endodontic 
1 Instruments, Journal of Endodontics, 2002, 28(1 0), 716-20 D 

Khier et al., Bending properties of superelastic and nonsuperelastic nickeltitanium 

2 
orthodontic wires, American Journal of Orthodontics and Dentofacial D Orthopedics, 1991, 99(4), 310-18 

Miura et al., The super-elastic property of the Japanese NiTi alloy wire for use in 

3 
orthodontics, American Journal of Orthodontics and Dentofacial Orthopedics, D 1986, 90(1), 1-10 

Relevant aspects in the clinical applications of NiTi shape memory 
4 alloys, Journal of Materials Science: Materials in Medicine, 1996, 7, 403-6 D 

5 F. S. Weine, Endodontic Therapy (6th ed. 2004) D 

Brantley et al., Differential scanning calorimetric studies of nickel titanium rotary 
6 endodontic instruments, Journal of Endodontics, 2002, 28, 567-72 D 

Schafer et al., Relationship between design features of endodontic instruments 

7 
and their properties. Part 3. Resistance to bending and fracture. Journal of D Endodontics,2001,27,299-303 

Firstov et al., Surface oxidation of NiTi shape memory alloy, Biomaterials, 2002, 
8 23, 4863-71 D 

9 Kuhn et al., Influence of structure on NiTi endodontic instruments failure, Journal of Endodontics, 2001, 27(1 0), 516-20 D 

EFS Web 2.1.17 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Neill H. Luebke 

STATEMENT BY APPLICANT 
Art Unit 

( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number 115207.00014 

10 
"DECLARATION OF NEILL H. LUEBKE, D.D.S., M.S.", inventor of the present application, filed on August 15, 2014 in D United States District Court for the Eastern District Of Tennessee Civil Action No. 14-00196 

Tepel et al., Properties of endodontic hand instruments used in rotary motion. 
11 Part 3. Resistance to bending and fracture. Journal of Endodontics, 1997, 23, D 

141-5 

If you wish to add additional non-patent literature document citation information please click the Add button 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at~~'!~Wol,I;';:[''IOo_<;;:Q'-;' or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WI PO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WI PO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFS Web 2.1.17 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Neill H. Luebke 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 115207.00014 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 1 0.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Richard T. Roche/ Date (YYYY-MM-DD) 2014-10-03 

Name/Print Richard T. Roche Registration Number 38599 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFS Web 2.1.17 
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Privacy Act Statement 

The Privacy Act of 197 4 (P .L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS Web 2.1.17 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

14/167,311 LUEBKE, NEILL HAMIL TON 
Notice of References Cited 

Examiner Art Unit 

MATTHEW NELSON 3732 
Page 1 of 2 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Country Code-Number-Kind Code MM-YYYY Name Classification 

* A US-4,490, 112 A 12-1984 Tanaka et al. 433/20 

* B US-5,080,584 A 01-1992 Karabin, Roger J. 433/20 

* c US-5,380,200 A 01-1995 Heath et al. 433/102 

* D US-5,653,590 A 08-1997 Heath et al. 433/102 

* E US-5,775,902 A 07-1998 Matsutani et al. 433/102 

* F US-6,206,695 81 03-2001 Wong et al. 433/102 

* G US-6,375,458 81 04-2002 Moorleghem et al. 433/2 

* H US-6,431 ,863 81 08-2002 Sachdeva et al. 433/102 

* I US-6,428,634 81 08-2002 Bessel ink et al. 148/421 

* J US-2002/0191878 A 1 12-2002 Ueda et al. 384/492 

* K US-2004/0121283 A 1 06-2004 Mason, Robert M. 433/102 

* L US-2004/0129352 A 1 07-2004 Shiota, Hiroyuki 148/527 

* M US-2004/0193246 A 1 09-2004 Ferrera, David A. 623/001.15 

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Code-Number-Kind Code MM-YYYY Country Name Classification 

N 

0 

p 

Q 

R 

s 
T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

v 

w 

X 

*A copy of th1s reference 1s not bemg furnished w1th th1s Off1ce act1on. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PT0-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20140404 



Page 8

Application/Control No. Applicant(s)/Patent Under 
Reexamination 

14/167,311 LUEBKE, NEILL HAMIL TON 
Notice of References Cited 

Examiner Art Unit 

MATTHEW NELSON 3732 
Page 2 of 2 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Country Code-Number-Kind Code MM-YYYY Name Classification 

* A US-2005/0090844 A 1 04-2005 Patel et al. 606/151 

* B US-7,137,815 82 11-2006 Matsutani et al. 433/102 

c US-

D US-

E US-

F US-

G US-

H US-

I US-

J US-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Code-Number-Kind Code MM-YYYY Country Name Classification 

N 

0 

p 

Q 

R 

s 
T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

v 

w 

X 

*A copy of th1s reference 1s not bemg furnished w1th th1s Off1ce act1on. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PT0-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20140404 
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PTO/SB/08a (04-07) 
Approved for use through 09/30/2007. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
lJnrlP.r thP. n. • RP.rlur.tinn Ar.t nf Hl!=l!'i nn nP.rsnns ;uP. rP.nuirP.rl In rP.,;nnnrl In" r.niiP.r.tinn nf · uniP.ss it r.nniFiins" VFIIirl OMR r.nntrnl numher. , 

Substitute for form 1449A/PTO 
Complete if Known 

Application Number 

INFORMATION DISCLOSURE Filing Date 

STATEMENT BY APPLICANT First Named Inventor Neill H. Luebke 
Art Unit 

(Use as many sheets as necessary) 
Examiner Name Matthew M. Nelson 

' ShAAI I I of I Attorney Docket Number 

U_ S_ PATENT DOCUMENTS 
Examiner Cite Document Number 
Initials* No. 1 

Number-Kind Code2 (ffknown) 

US-6783438 

Publication Date 
MM-DD-YYYY 

10/23/2003 
----·····----····---- ···········---·····-----···-----····----····----····----····----····-···-----·--·-------··---·-·--·----------·--· 

US- 20040171333 

Name of Patentee or 
Applicant of Cited Document 

Aloise et al. 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

"" 

./ 

US- 20060014480 
US-

09/02/2004 Aloise et al. , .. :.~·-~~=-=:~ .. : ...........................•. ................................................................................................ , 
01/13/2006 Aloise et al. 

US-
........................................................ Ji· 

........... . .... 

US-
···---- ···········---·····-

US-
US-

.............. ··-------
US-

........... . .... 

US-
···---- ···········---·····-

Examiner 
Initials* 

US-
US-

.............. ··-------
US-

........... 
US-

···········---·····-
US-
US-

.............. ··-------

Cite 
No. 1 

US-
US-

. .... 

........................................................ Ji· 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Publication Date 
MM-DD-YYYY 

Country Code3 -Number 4 -Kind Code5 (if known) 

Name of Patentee or 
Applicant of Cited Document 

Pages, Columns, Lines, 
Where Relevant Passages 
or Relevant Fiqures Appear 

······································································································--··--·----··--·----···----·······································································································-

............................................................................................................................................................................................................................................................. _ 
........................................................................................................................................................................................................................................ _ 
------·----··························································································--···--·----··----·--···----·····················································---------------------------------------------------

[ 
Examiner I Date I 
Signature Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of 
USPTO Patent Documents at ·"'"':~L~g?t9,99'' or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by 
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language 
Translation is attached. 
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

) 



Page 10

Doc code: IDS 
Doc description: Information Disclosure Statement (IDS) Filed 

PTO/SB/08a (03-09) 
Approved for use through 03/31/2009. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Neill H. Luebke 
STATEMENT BY APPLICANT 

Art Unit 3732 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Matthew M. Nelson 

Attorney Docket Number 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 7175655 81 2007-02-13 Molaci 

If you wish to add additional U.S. Patent citation information please click the Add button. 

U.S.PATENT APPLICATION PUBLICATIONS 

Examiner Cite Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Publication Number Code1 Date of cited Document 

Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages, Columns, Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 D 

If you wish to add additional Foreign Patent Document citation information please click the Add button 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

,_ 
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PTO/SB/OSa (07-06) 
Approved for use through 0913012006. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Unclerlhe · .,..,., ,..,;nn .0."1 of 1995 nn """'nna o~ '""' "~" tn '"' ~"" tn g .-~n .. M;nn nf ' . ' ''"'"co " ~~nbino a """" nu~ control number. 

/ Substitute for form 1449AIPTO 
Complete if Known 

) . 

Application Number 

INFORMATION DISCLOSURE Filing Date 

STATEMENT BY APPLICANT First Named Inventor LUEBKE, Neill Hamilton 
Art Unit 

(Use as many sheets as necessary) 
Examiner Name --

'- !=:h., .. t I I nt I Attorney Docket Number 

U.S. PATENT DOCUMENTS 
Examiner C~e 
ln~ials• No.' 

Document Number 

Number-Kind Code2 IH••-I 

Publication Date 
MM-DD-YYYY 

Name of Patentee or 
Applicant of C~ed Document 

us-6,431,863 08-13-2002 Lal Sachdeva, et al. 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

""" 

./ 

us- 6,422,865 07-23-2002 Fischer 
·us: 6.42=8:..::.,6:...::34.-=------+-..:0:.:.8......:-=::0:....:6=:-2::::0:::0_2 __ +B.....:e.:..s.:..se.:..:l:....in_k_, -e-t a-1-. -----11-----------l 

Examiner 
lnttlals• 

US-

US-

US-

US-

US-

US· 

US-

US-

US-

US-

US-

us-
US-

US-

US-

FOREIGN PATENT DOCUMENTS 

Cite ForeiQn Patent Document 
No.' 

Country Code' 'Number 
4 l<ind Code" (if known) 

Publication Date 
MM-DD-YYYY 

Name of Patentee or 
Applicant of C~ed Document 

Pages, Columns, Lines, 
Where Relevant Passages 
or Relevant Fiaures Appear 

-oooooooooooooooo ·--• oooooooooooooooooooooOOOOOOOOOOOOOooooooooooOOoOOOOOOOOOOOOOOOOOOOOoOOOOOOOOOOOOOOOOOO+------I••oooOOOOOOOOooooooooooooooooooooooooooooOOOOOooooo ooooooOoOoOOOOOOOoOoooooooooooooooOoooOooOOOOOOOo t

oooooooooOOoOOOOOOO ooooooooooo ooooooooooooOOOOOOOoooooooooooooooooooooooooooooooooooooooooooooooOooooooooooooooooooo+------ """""""'"""""''"""""""""""" '"""""""""""'""""'"'"'""""'"1--

ooooooooooooOooOoOO ooooooooooo "'""""'""""""""""""""""""""""'""""""""'"""""" .,,. __ , ____ """""""""""'"'""""''""'""""" """"""""""'"""""""'"'''"""" t-
_ ............ _. ·-......................................................................................... f-.-------- .................................................................................................... 1--

[ ~~~ ~ I J ~ ~~ 

•EXAMINER: ln~ial if reference considered, whether or not ~ation Is In conformanca with MPEP 609. Draw line through ~ation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 1 Applicant's unique c~ation designation number (optional). 2 See Kinds Codes of 
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by 
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language 
Translation Is attached. 
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefrt by the public which is to file (and by the 
USPTO to process) an application. Confidential~y Is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, 
including gathering, preparing, and submttting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce. P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

6009181
_
1 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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\... Sheet I I of I Attorney Docket Number 

NON PATENT LITERATURE DOCUMENTS 

Examiner 
Initials* 

Cite 
No.' 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title ofthe item (book, 
magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city 

and/or country where published. 

Copy of International Search Report corresponding to PCT/US2005/019947, under date 
of mailing of 10 November 2005. 
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[Examiner 
~1gnature 

Date 
Considered 

•EXAMINER: ln~ial if reference considered, whether or not citation is in confonnance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this fonn with next communication to applicant. 
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here If English language Translation Is attached. 
This collection of infonnation is required by 37 CFR 1.97 and 1.98. The infonnation is required to obtain or retain a benefrt by the public which is to file (and by the 
USPTO to process) an application. Confidentlal~y is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, 
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on the amount of time you require to complete this fonn and/or suggestions for reducing this burden, should be sent to the Chief lnfonnation Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Neill Hamilton Luebke 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 115207.00014 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. 

U.S.PATENT APPLICATION PUBLICATIONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages, Columns, Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 D 

If you wish to add additional Foreign Patent Document citation information please click the Add button 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 

publisher, city and/or country where published. 
,_ 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Neill Hamilton Luebke 

STATEMENT BY APPLICANT 
Art Unit 

( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number 115207.00014 

1 
Harmeet Walia et al.; "An Initial Investigation of the Bending and Torsional Properties of Nitinol Root Canal Files"; Vol. D 14, No.7, Journal of Endodontics; 346-351 (July, 1988) 

2 D 

If you wish to add additional non-patent literature document citation information please click the Add button 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at~~'!~Wol,I;';:[''IOo_<;;:Q'-;' or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WI PO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WI PO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Neill Hamilton Luebke 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 115207.00014 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 1 0.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Richard T. Roche/ Date (YYYY-MM-DD) 2014-10-23 

Name/Print Richard T. Roche Registration Number 38599 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 197 4 (P .L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: Dental and Medical Instruments Comprising Titanium 

First Named Inventor/Applicant Name: Neill Hamilton Luebke 

Filer: RichardT. Roche/Sandra Szablewski 

Attorney Docket Number: 115207.00014 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Utility application filing 1011 1 280 280 

Utility Search Fee 1111 1 600 600 

Utility Examination Fee 1311 1 720 720 

Pages: 

Claims: 

Claims in Excess of 20 1202 3 80 240 

Miscellaneous-Filing: 

Petition: 
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Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1840 
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Total Files Size (in bytes) 3324993 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/AIN14 (12-13) 
Approved for use through 01/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Attorney Docket Number 115207.00014 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Dental and Medical Instruments Comprising Titanium 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Neill Hamilton Luebke 

Residence Information (Select One) (!) US Residency 0 Non US Residency O Active US Military Service 

City Brookfield I State/Province I WI I Country of Residence i I US 

Mailing Address of Inventor: 

Address 1 18010 Continental Drive 

Address 2 

City I Brookfield I State/Province I WI 

Postal Code 1 53045-1204 I Country i 1 us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 26710 

Email Address 
I I Add Email I !Remove Email I 

Application Information: 

Title of the Invention Dental and Medical Instruments Comprising Titanium 

Attorney Docket Number 115207.00014 I Small Entity Status Claimed ~ 
Application Type Nonprovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 
I I Suggested Figure for Publication (if any) I 

Filing By Reference: 

EFS Web 2.2.11 
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PTO/AIN14 (12-13) 
Approved for use through 01/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Attorney Docket Number 115207.00014 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Dental and Medical Instruments Comprising Titanium 

Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number ofthe previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i 
filed application 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

D 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: 0 Customer Number I 0 US Patent Practitioner IO Limited Recognition (37 CFR 11.9) 

Customer Number 26710 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S. C. 11 g(e), 120, 121, or 365(c) or indicate National Stage 
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required 
by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the application number blank. 

Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

Continuation of 14167311 2014-01-29 

Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

14167311 Continuation of 134555841 2012-04-25 

Prior Application Status Patented I Remove I 

EFS Web 2.2.11 
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PTO/AIN14 (12-13) 
Approved for use through 01/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Attorney Docket Number 115207.00014 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Dental and Medical Instruments Comprising Titanium 

Application Prior Application Filing Date Issue Date 
Number 

Continuity Type 
Number (YYYY-MM-DD) 

Patent Number (YYYY-MM-DD) 

13455841 Continuation of 13336579 2011-12-23 8562341 2013-10-22 

Prior Application Status Patented I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

13336579 Continuation of 12977625 2010-12-23 8083873 2011-12-27 

Prior Application Status Patented I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

12977625 Division of 11628933 2006-12-07 8062033 2011-11-22 

Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

11628933 a 371 of international PCT/US05/19947 2005-06-07 

Prior Application Status Expired I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

PCT/US05/19947 Claims benefit of provisional 60578091 2004-06-08 

Additional Domestic Benefit/National Stage Data may be generated within this form I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application 
that is eligible for retrieval under the priority document exchange program (POX) ithe information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Country i Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 
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Approved for use through 01/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Attorney Docket Number 115207.00014 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Dental and Medical Instruments Comprising Titanium 

Statement under 37 CFR 1.55 or 1. 78 for AlA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

D 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AlA. 

Authorization to Permit Access: 

~ Authorization to Permit Access to the Instant Application by the Participating Offices 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WI PO), 
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant 
does not wish the EPO, JPO, KIPO, WI PO, or other intellectual property office in which a foreign application claiming priority 
to the instant patent application is filed to have access to the instant patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect 
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is 
sought in the instant patent application. 

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the dale of filing this Authorization. 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 
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Docket No.: 115207.00014 

Dental and Medical Instruments Comprising Titanium 

CROSS-REFERENCES TO RELATED APPLICATIONS 
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14/167,211 filed January 29, 2014, which is a continuation of U.S. Patent Application 
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5 continuation of U.S. Patent Application No. 13/336,579 filed December 23, 2011, now 

U.S. Patent No. 8,562,341, which is a continuation of U.S. Patent Application No. 

12/977,625 filed December 23, 2010, now U.S. Patent No. 8,083,873, which is a 

divisional application of U.S. Patent Application No. 11/628,933, now U.S. Patent No. 

8,062,033, filed December 7, 2006 which is a 371 of PCT/US05/19947 filed June 7, 

10 2005 which claims priority from United States Patent Application No. 60/578,091 filed 

June 8, 2004. 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH 

[0002] Not Applicable. 

15 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0003] The invention relates to instruments used in medicine and dentistry. More 

particularly, the invention relates to medical and dental instruments such as drills, 

20 burs and files, and to endodontic instruments such as drills, burs and files used by 

dentists. 

2. Description of the Related Art 

[0004] Endodontics or root canal therapy is the branch of dentistry that deals with 

diseases of the dental pulp and associated tissues. One aspect of endodontics 

25 comprises the treatment of infected root canals by removal of diseased pulp tissues 

and subsequent filling. 

[0005] Figure 1 shows a representation of a tooth to provide background. Root 

canal therapy is generally indicated for teeth having sound external structures but 
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having diseased, dead or dying pulp tissues. Such teeth will generally possess intact 

enamel 1 0 and dentin 12, and will be satisfactorily engaged with the bony tissue 20, 

by among other things, healthy periodontal ligaments 18. In such teeth, the pulp 

tissue 14, and excised portions of the root 16, should be replaced by a biocompatible 

5 substitute. Figure 1 also shows the apical foramen 22 through which blood and 

nerves pass to support the pulp tissues. 

[0006] One method for the preparation of a root canal for filling is represented by 

Figures 2a-2e. A tooth having a basically sound outer structure 24 but diseased pulp 

26, is cut with conventional or coated dental drill 28 creating a coronal access 

10 opening 30. A broach is used for gross removal of pulp material 26 from the root 

canal through the coronal access opening 30. The void 32 formed is enlarged as in 

Figure 2d with file 34, to result in a fully excavated cavity 36. Debris is removed from 

this cavity by flushing and the cavity cleansed to remove all diseased tissue. The 

excavated canal is then ready for filling. 

15 [0007] During this procedure, small endodontic instruments (e.g., file 34) are 

utilized to clean and enlarge the long narrow tapered root canals. While most files 

perform entirely satisfactorily when cleaning and enlarging a straight root canal, 

problems have been encountered when using certain files to clean and enlarge a 

curved root canal. As will be understood by those skilled in the art, a very large 

20 portion of the root canals encountered by a practicing dentist and/or endodontist are 

of the curved variety, and thus this problem is a significant one for the profession. 

[0008] When performing an operation on a curved root canal with a smaller 

diameter file, the file can easily be inserted into the curved canal and will easily bend 

to fit the curved shape of the canal due to the flexibility of the small diameter file. In 

25 Figure 1 a, there is shown the file 34 of Figure 2d in a bent position. The file 34 has a 

shank 42 mounted at its proximate end 47 to a handle 43. The shank 42 may include 

calibrated depth markings 45 and further includes a distal end 48. The shank 42 

includes two continuous helical flutes 51 as shown in Figure 1 b that extend along its 

lower portion. The flutes 51 define a cutting edge. A helical land 53 is positioned 

30 between axially adjacent flutes as shown in Figure 1 b. 
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[0009] While file 34 can easily bend to fit the curved shape of a canal due to the 

flexibility of the small diameter shank 42, with increasingly larger sizes of files, the file 

becomes significantly less flexible and becomes more and more difficult to insert 

through the curved portion of the canal. In some cases, the relatively inflexible file 

5 will cut only on the inside of the curve and will not cut on the outside of the curvature 

of the root canal. Thus, the problems, which occur during the therapy of a root canal, 

are often the result of the basic stiffness of the files, particularly with the respect to 

the instruments of larger diameter. 

[0010] Various solutions have been proposed to limit the problems encountered 

10 when cleaning and enlarging a curved root canal with a file. For example, U.S. 

Patent No. 4,443,193 describes a shaped endodontic instrument that is said to solve 

this problem. U.S. Patent No. 5,380,200 describes an endodontic instrument having 

an inner core and an outer shell wherein one of the cores or shell is a nickel-titanium 

alloy and the other core or shell is selected from stainless steel, titanium alpha alloy, 

15 titanium beta alloy, and titanium alpha beta alloy. (For background on beta-titanium, 

see U.S. Patent Nos. 4,197,643; 4,892,479; 4,952,236; 5,156,807; 5,232,361; 

5,264,055; 5,358,586; 5,947,723; 6,132,209; and 6,258,182.) U.S. Patent No. 

5,464,362 describes an endodontic instrument of a titanium alloy that is machined 

under certain specific operating parameters to produce an instrument having high 

20 flexibility, high resistance to torsion breakage, and sharp cutting edges. U.S. Patent 

No. 6,315,558 proposes the use of superelastic alloys such as nickel-titanium that 

can withstand several times more strain than conventional materials without 

becoming plastically deformed. This property is termed shape memory, which allows 

the superelastic alloy to revert back to a straight configuration even after clinical use, 

25 testing or fracture (separation). 

[0011] In spite of the aforementioned advances, there remains a need for medical 

and dental instruments, and particularly endodontic instruments, such as drills, burs 

and files, that have high flexibility, have high resistance to torsion breakage, maintain 

shape upon fracture, can withstand increased strain, and can hold sharp cutting 

30 edges. 
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SUMMARY OF THE INVENTION 

[0012] The present invention overcomes the problems encountered when 

cleaning and enlarging a curved root canal. In one aspect, the invention provides an 

endodontic instrument for use in performing root canal therapy on a tooth. The 

5 instrument includes an elongate shank having a cutting edge extending from a distal 

end of the shank along an axial length of the shank. The shank comprises a titanium 

alloy, and the shank is prepared by heat-treating the shank at a temperature above 

25°C in an atmosphere consisting essentially of a gas unreactive with the shank. 

The shank has high flexibility, high resistance to torsion breakage, maintains shape 

10 upon fracture, can withstand increased strain, and can hold sharp cutting edges. 

Thus, it solves the problems encountered when cleaning and enlarging a curved root 

canal. 

[0013] In another aspect, the invention provides an endodontic instrument for use 

in performing root canal therapy on a tooth. The instrument has an elongate shank 

15 having a cutting edge extending from a distal end of the shank along an axial length 

of the shank. The shank consists essentially of a titanium alloy selected from alpha

titanium alloys, beta-titanium alloys, and alpha-beta-titanium alloys. The shank 

avoids the use of complex two material systems that are expensive to produce and 

are prone to delamination of the materials. This version of the invention also solves 

20 the problems encountered when cleaning and enlarging a curved root canal. 

[0014] These and other features, aspects, and advantages of the present 

invention will become better understood upon consideration of the following detailed 

description, drawings, and appended claims. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Figure 1 is a cross-sectional view of a tooth. 

[0016] Figure 1 a is a side elevational view of an endodontic instrument. 

[0017] Figure 1 b is a partial detailed view of the shank of the endodontic 

instrument shown in Figure 1 a. 
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[0018] Figures 2a-2e represent a prior art procedure for preparing a tooth for 

endodontic restoration. 

[0019] Figure 3 is a graph showing the results of a study of torsion (Mt) reported in 

g,:,cm performed in accordance with "ISO Standard 3630-1 Dentistry- Root-canal 

5 instruments- Part 1: General requirements and ANSI/ADA Specification No. 28, 

Endodontic files and reamers" for untreated (Control) files, heat-treated files (TT), 

and titanium nitride coated files (Ti-N). 

[0020] Figure 4 is a graph showing the results of a study of torsion (At) reported in 

degrees of deflection performed in accordance with "ISO Standard 3630-1 Dentistry-

10 Root-canal instruments- Part 1: General requirements and ANSI/ADA Specification 

No. 28, Endodontic files and reamers" for untreated (Control) files, heat-treated files 

(TT), and titanium nitride coated files (Ti-N). 

[0021] Figure 5 is a graph showing the results of a study of maximum torque at 

45° of flexion (Mf) reported in g,:,cm performed in accordance with "ISO Standard 

15 3630-1 Dentistry- Root-canal instruments- Part 1: General requirements and 

ANSI/ADA Specification No. 28, Endodontic files and reamers" for untreated (Control) 

files, heat-treated files (TT), and titanium nitride coated files (Ti-N). 

[0022] Figure 6 is a graph showing the results of a study of angle of permanent 

deformation after the flexion test (ADP) reported in degrees of deflection performed in 

20 accordance with "ISO Standard 3630-1 Dentistry- Root-canal instruments- Part 1: 

General requirements and ANSI/ADA Specification No. 28, Endodontic files and 

reamers" for untreated (Control) files, heat-treated files (TT), and titanium nitride 

coated files (Ti-N). 

[0023] Figure 7 is a graph showing the results of a study of fatigue reported in 

25 cycles (revolutions) to failure for untreated (Control) files, heat-treated files (TT), and 

titanium nitride coated files (Ti-N). This study was performed in accordance with the 

ISO Standard 3630-2 Dental root-canal instruments- Part 2: Enlargers and 

ANSI/ADA Specification No. 95, for Root canal enlargers". 

30 
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DETAILED DESCRIPTION OF THE INVENTION 

[0024] One embodiment of the invention provides an improved endodontic 

instrument for use in performing root canal therapy on a tooth. This embodiment of 

the invention is an endodontic instrument as shown in Figure 1 a that includes an 

5 elongate shank 42 mounted at its proximate end 47 to a handle 43. The shank 42 

may be about 30 millimeters long. The proximate end 47 may have a diameter of 

about 0.5 to about 1.6 millimeters. The shank 42 may include calibrated depth 

markings 45 and further includes a distal end 48. The shank 42 includes two 

continuous helical flutes 51 as shown in Figure 1 b that extend along its lower portion. 

10 The flutes 51 define a cutting edge. A helical land 53 is positioned between axially 

adjacent flutes as shown in Figure 1 b. 

[0025] The shank 42 comprises a titanium alloy, and is prepared by heat-treating 

the shank at a temperature above 25°C in an atmosphere consisting essentially of a 

gas unreactive with the shank. Preferably, the temperature is from 400oc up to but 

15 not equal to the melting point of the titanium alloy, and most preferably, the 

temperature is from 475°C to 525°C. Preferably, the gas is selected from the group 

consisting of helium, neon, argon, krypton, xenon, and radon. Most preferably, the 

gas is argon. In one example embodiment, the shank is heat-treated for 

approximately 1 to 2 hours. In another example embodiment, the shank is heat-

20 treated at 500oc for 75 minutes. However, other temperatures are suitable as they 

are dependent on the time period selected for heat exposure. 

[0026] The titanium alloy may be selected from alpha-titanium alloys, beta-

titanium alloys, alpha-beta-titanium alloys, and nickel-titanium alloys. Non-limiting 

examples of alpha-titanium alloys, beta-titanium alloys, alpha-beta-titanium alloys for 

25 use in this embodiment of the invention are: Ti-5AI-2.5Sn alpha alloy; Ti-5AI-2.5Sn

ELI (low 0 2) alpha alloy; Ti-3AI-2.5V alpha alloy; Ti-5AI-5Zr-5Sn alpha alloy; Ti-6AI-

2Cb-1Ta-0.8Mo alpha alloy; Ti-5AI-5Sn-2Zr-2Mo-0.25Si near alpha alloy; Ti-6AI-2Nb-

1Ta-1Mo near alpha alloy; Ti-8AI-1Mo-1V near alpha alloy; Ti-6AI-2Sn-4Zr-2Mo near 

alpha alloy; Ti-6AI-2Sn-1.5Zr-1 Mo-0.35Bi-0.1 Si near alpha alloy; Ti-2.25-AI-11 Sn-

30 5Zr-1 Mo-0.2Si near alpha alloy; Ti-3AI-2.5V alpha-beta alloy; Ti-1 OV-2Fe-3AI alpha-
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beta alloy; Ti-5AI-2Sn-2Zr-4Mo-4Cr alpha-beta alloy; Ti-6AI-2Sn-4Zr-6Mo alpha-beta 

alloy; Ti-4AI-4Mn alpha-beta alloy; Ti-6AI-2Sn-2Zr-2Mo-2Cr-0.25Si alpha-beta alloy; 

Ti-4AI-3Mo-1V alpha-beta alloy; Ti-6AI-2Sn-4Zr-6Mo alpha-beta alloy; Ti-11 Sn-5Zr-

2AI-1 Mo alpha-beta alloy; Ti-6AI-4V alpha-beta alloy; Ti-6AI-4V-ELI (low 02) alpha-

5 beta alloy; Ti-6AI-6V-2Sn-0.75Cu alpha-beta alloy; Ti-7AI-4Mo alpha-beta alloy; Ti-

6AI-2Sn-4Zr-2Mo alpha-beta alloy; Ti-5AI-1.5Fe-1.5Cr-1.5Mo alpha-beta alloy; Ti-

8Mn alpha-beta alloy; Ti-8Mo-8V-2Fe-3AI beta alloy; Ti-11.5Mo-6Zr-4.5Sn beta alloy; 

Ti-3AI-8V-6Cr-4Mo-4Zr beta alloy; and Ti-3AI-13V-11 Cr beta alloy (the numbers 

being percent by weight). An example, nickel-titanium alloy includes 54-57 weight 

10 percent nickel and 43-46 weight percent titanium. Preferably, the titanium alloy used 

for the shank includes 54-57 weight percent nickel and 43-46 weight percent titanium 

and is commercially available as Nitinol 55. Thus, most preferably, the shank 

consists essentially of 54-57 weight percent nickel and 43-46 weight percent titanium 

thereby avoiding the inclusion of elements that affect the superelastic properties of 

15 the alloy. 

[0027] Another embodiment of the invention provides an improved endodontic 

instrument for use in performing root canal therapy on a tooth. This embodiment of 

the invention is an endodontic instrument as shown in Figure 1 a that includes an 

elongate shank 42 mounted at its proximate end 47 to a handle 43. The shank 42 

20 may be about 30 millimeters long. The proximate end 47 may have a diameter of 

about 0.5 to about 1.6 millimeters. The shank 42 may include calibrated depth 

markings 45 and further includes a distal end 48. The shank 42 includes two 

continuous helical flutes 51 as shown in Figure 1 b, which extend along its lower 

portion. The flutes 51 define a cutting edge. A helical land 53 is positioned between 

25 axially adjacent flutes as shown in Figure 1 b. The endodontic instrument is 

fabricated solely from an alpha-titanium alloy, a beta-titanium alloy, or an alpha-beta

titanium alloy to avoid the problems associated with multiple alloy systems. 

[0028] Non-limiting examples of alpha-titanium alloys, beta-titanium alloys, alpha-

beta-titanium alloys for use in this embodiment of the invention are: Ti-5AI-2.5Sn 

30 alpha alloy; Ti-5AI-2.5Sn-ELI (low 0 2) alpha alloy; Ti-3AI-2.5V alpha alloy; Ti-5AI-5Zr-

- 7 -



Page 36

5Sn alpha alloy; Ti-6AI-2Cb-1Ta-0.8Mo alpha alloy; Ti-5AI-5Sn-2Zr-2Mo-0.25Si near 

alpha alloy; Ti-6AI-2Nb-1 Ta-1 Mo near alpha alloy; Ti-8AI-1 Mo-1V near alpha alloy; 

Ti-6AI-2Sn-4Zr-2Mo near alpha alloy; Ti-6AI-2Sn-1.5Zr-1 Mo-0.35Bi-0.1 Si near alpha 

alloy; Ti-2.25-AI-11 Sn-5Zr-1 Mo-0.2Si near alpha alloy; Ti-3AI-2.5V alpha-beta alloy; 

5 Ti-1 OV-2Fe-3AI alpha-beta alloy; Ti-5AI-2Sn-2Zr-4Mo-4Cr alpha-beta alloy; Ti-6AI-

2Sn-4Zr-6Mo alpha-beta alloy; Ti-4AI - 4Mn alpha-beta alloy; Ti-6AI-2Sn-2Zr-2Mo-

2Cr-0.25Si alpha-beta alloy; Ti-4AI-3Mo-1V alpha-beta alloy; Ti-6AI-2Sn-4Zr-6Mo 

alpha-beta alloy; Ti-11 Sn-5Zr-2AI-1 Mo alpha-beta alloy; Ti-6AI-4V alpha-beta alloy; 

Ti-6AI-4V-ELI (low 0 2) alpha-beta alloy; Ti-6AI-6V-2Sn-0.75Cu alpha-beta alloy; Ti-

1 0 7 AI-4Mo alpha-beta alloy; Ti-6AI-2Sn-4Zr-2Mo alpha-beta alloy; Ti-5AI-1.5Fe-1.5Cr-

1.5Mo alpha-beta alloy; Ti-8Mn alpha-beta alloy; Ti-8Mo-8V-2Fe-3AI beta alloy; Ti-

11.5Mo-6Zr-4.5Sn beta alloy; Ti-3AI-8V-6Cr-4Mo-4Zr beta alloy; and Ti-3AI-13V-

11 Cr beta alloy (the numbers being percent by weight). These alloys of titanium 

include phase stabilizing amounts of a metal selected from molybdenum, tin, 

15 bismuth, tantalum, vanadium, zirconium, niobium, chromium, cobalt, nickel, 

manganese, iron, aluminum and lanthanum. An endodontic instrument according to 

this embodiment of the invention has improved sharpness, cutting ability, and 

instrument longevity compared to instruments fabricated from untreated nickel

titanium. Alpha-titanium, beta-titanium and alpha-beta-titanium are superior because 

20 they are harder and hence will hold an edge better and still maintain near the 

flexibility of nickel-titanium to negotiate curved canals. These alpha-titanium, beta

titanium and alpha-beta-titanium instruments may include medical, dental and 

endodontic instruments (both hand and engine driven), cutting burs (drills), and 

enlarging instruments including hand, mechanical and rotary. 

25 [0029] Present medical and dental practice entails cutting of hard tissues such as 

bone or teeth with instruments manufactured of carbide steel, stainless steel and 

nickel-titanium. Present endodontic practice entails the preparation, cleaning, and 

shaping of root canals in teeth utilizing carbide steel, stainless steel and nickel

titanium instruments for hand, mechanical and rotary applications. This version of the 

30 invention would use an alpha-titanium alloy, a beta-titanium alloy, or an alpha-beta-

- 8-



Page 37

titanium alloy to fabricate these instruments. It may be coated (as described below) 

or uncoated. Today a growing number of physicians and dentists (endodontists) are 

utilizing engine driven drills and files with various names and applications. This 

aspect of the present invention pertains to the fabrication of these cutting instruments 

5 such as drills and files solely from an alpha-titanium alloy, a beta-titanium alloy, or an 

alpha-beta-titanium alloy to produce a sharper cutting edge that should provide for 

better cutting or a smooth finished surface. This includes instrumentation that will 

facilitate the cleaning and sealing of the root canal system. In addition, a coating or 

heat-treatment may relieve stress in the instrument to allow it to withstand more 

10 torque, rotate through a larger angle of deflection, change the handling properties, or 

visually exhibit a near failure of the instrument. This aspect of the invention relates to 

all drills, burs, files, and instruments used in medicine and dentistry. 

[0030] In another aspect, the present invention provides for coating and optionally 

thereafter heat-treating dental and medical instruments including the coatings to 

15 maintain and/or improve their sharpness, cutting ability, and/or instrument longevity. 

Such an instrument may be manufactured from nickel-titanium, an alpha-titanium 

alloy, a beta-titanium alloy, or an alpha-beta-titanium alloy, stainless steel, carbide 

steel, as well as other materials. These instruments may be electropolished before 

or after coating or heat-treating. These instruments will include medical, dental and 

20 endodontic instruments (both hand and engine driven), cutting burs (drills), and 

enlarging instruments including hand, mechanical and rotary. 

[0031] The coating processes may include but not limited to the following 

processes: composite electroless plating (see, e.g., U.S. Patent Nos. 4,820,547; 

4,997,686; 5, 145,517; 5,300,330; 5,863,616; and 6,306,466); chemical vapor 

25 deposition (see, e.g., U.S. Patent No. 4,814,294); microwave deposition (see, e.g., 

U.S. Patent No. 4,859,493); laser ablation process (see, e.g., U.S. Patent No. 

5,299,937); ion beam assisted deposition (see, e.g., U.S. Patent No. 5,725,573); 

physical vapor deposition (see, e.g., U.S. Patent Nos. 4,670,024, 4,776,863, 

4,984,940, and 5,545,490); electropolishing; coatings including titanium nitride and 

30 titanium aluminum nitride commercially available under the trademark Firex™; 
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coatings such as titanium nitride (TiN), titanium carbonitride (TiCN), titanium 

aluminum nitride (TiAIN), aluminum titanium nitride (AITiN); or multiple coatings or 

combinations of coatings. 

[0032] As detailed above, present medical and dental practice entails cutting of 

5 hard tissues such as bone or teeth with instruments manufactured of carbide steel, 

stainless steel and nickel-titanium. Present endodontic practice entails the 

preparation, cleaning, and shaping of root canals in teeth utilizing carbide steel, 

stainless steel and nickel-titanium. These can be manufactured as hand, mechanical 

and rotary instruments. Today a growing number of physicians and dentists 

10 (endodontists) are utilizing engine driven drills and files with various names and 

applications. This aspect of the present invention pertains to the application of 

coatings and optionally heat-treatment to cutting instruments such as drills and files 

to produce a sharper cutting edge and a higher resistance to heat degradation that 

should provide for better cutting, a smooth surface and/or different metallurgical 

15 properties than the material from which it was manufactured. This includes 

instrumentation that will facilitate the cleaning and sealing of the root canal system. 

In addition, a heat-treatment separately applied or as utilized in the coating process 

may relieve stress in the instrument which should allow for more instrument longevity 

by the ability to withstand more torque, rotate through a larger angle of deflection, 

20 change the handling properties, remove shape memory or visually exhibit a near 

failure of the instrument. This aspect of the invention relates to all drills, burs, files, 

and instruments used in medicine and dentistry. 

[0033] One example process of this aspect of the present invention for such 

instruments is a titanium nitride coating. This coating process is done with physical 

25 vapor deposition with an inherent heat-treatment. Another process is a multilayer 

process utilizing a titanium nitride coating and then a titanium aluminum nitride 

coating. This last coating process is commercially available under the trademark 

FIREX™. 

[0034] Another example process of this aspect of the present invention for such 

30 instruments is a metal or metal alloy coating incorporating particulate matter. One 
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process to produce such a coating to an instrument includes contacting the surface of 

the instrument with a stable electroless metallizing bath comprising a metal salt, an 

electroless reducing agent, a complexing agent, an electroless plating stabilizer, a 

quantity of particulate matter which is essentially insoluble or sparingly soluble in the 

5 metallizing bath, and a particulate matter stabilizer, and maintaining the particulate 

matter in suspension in the metallizing bath during the metallizing of the instrument 

for a time sufficient to produce a metallic coating with the particulate matter 

dispersed. 

Examples 

10 [0035] The following Examples have been presented in order to further illustrate 

the invention and are not intended to limit the invention in any way. 

Example 1 

[0036] Thirty ISO size SX files, thirty ISO size S1 files, thirty ISO size S2 files, 

15 thirty ISO size F1 files, thirty ISO size F2 files and thirty ISO size F3 files were used 

in a study of torsion (Mt) reported in g,:,cm performed in accordance with "ISO 

Standard 3630-1 Dentistry- Root-canal instruments- Part 1: General requirements 

and ANSI/ADA Specification No. 28, Endodontic files and reamers". The results are 

shown in Figure 3. The files were made from a titanium alloy comprising 54-57 

20 weight percent nickel and 43-46 weight percent titanium, and included an elongate 

shank having a cutting edge extending from a distal end of the shank along an axial 

length of the shank. Ten of each ISO size were untreated (Control) files. Ten of 

each ISO size were heat-treated in a furnace in an argon atmosphere at 500oc for 75 

minutes and then slowly cooled. These are labeled "TT" in Figure 3. Ten of each 

25 ISO size were coated with titanium nitride using physical vapor deposition with an 

inherent heat-treatment. These are labeled "Ti-N" in Figure 3. M1 was determined for 

each of the thirty files, and the mean and standard deviation for each group (Control, 

TT, Ti-N) of ten files were calculated. The ten files that were heat-treated in a 

furnace in an argon atmosphere at 500oc for 75 minutes showed the best result with 

30 the highest M1. 
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Example 2 

[0037] Thirty ISO size SX files, thirty ISO size S1 files, thirty ISO size S2 files, 

thirty ISO size F1 files, thirty ISO size F2 files and thirty ISO size F3 files were used 

in a study of torsion (At) reported in degrees of deflection performed in accordance 

5 with "ISO Standard 3630-1 Dentistry- Root-canal instruments- Part 1: General 

requirements and ANSI/ADA Specification No. 28, Endodontic files and reamers". 

The results are shown in Figure 4. The files were made from a titanium alloy 

comprising 54-57 weight percent nickel and 43-46 weight percent titanium, and 

included an elongate shank having a cutting edge extending from a distal end of the 

10 shank along an axial length of the shank. Ten of each ISO size were untreated 

(Control) files. Ten of each ISO size were heat-treated in a furnace in an argon 

atmosphere at 500oc for 75 minutes and then slowly cooled. These are labeled "TT" 

in Figure 4. Ten of each ISO size were coated with titanium nitride using physical 

vapor deposition with an inherent heat-treatment. These are labeled "Ti-N" in Figure 

15 4. At was determined for each of the thirty files, and the mean and standard 

deviation for each group (Control, TT, Ti-N) of ten files were calculated. The ten files 

that were heat-treated in a furnace in an argon atmosphere at 500oc for 75 minutes 

showed the best results with the highest At. 

20 Example 3 

[0038] Thirty ISO size SX files, thirty ISO size S1 files, thirty ISO size S2 files, 

thirty ISO size F1 files, thirty ISO size F2 files and thirty ISO size F3 files were used 

in a study of maximum torque at 45° of flexion (Mf) reported in g ·em performed in 

accordance with "ISO Standard 3630-1 Dentistry- Root-canal instruments- Part 1: 

25 General requirements and ANSI/ADA Specification No. 28, Endodontic files and 

reamers". The shank is held in a torque meter, flexed at an angle of 45°, and then 

torque is measured. The results are shown in Figure 5. The files were made from a 

titanium alloy comprising 54-57 weight percent nickel and 43-46 weight percent 

titanium, and included an elongate shank having a cutting edge extending from a 

30 distal end of the shank along an axial length of the shank. Ten of each ISO size 
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were untreated (Control) files. Ten of each ISO size were heat-treated in a furnace in 

an argon atmosphere at 500oc for 75 minutes and then slowly cooled. These are 

labeled "TT" in Figure 5 Ten of each ISO size were coated with titanium nitride using 

physical vapor deposition with an inherent heat-treatment. These are labeled "Ti-N" 

5 in Figure 5. Mf was determined for each of the thirty files, and the mean and 

standard deviation for each group (Control, TT, Ti-N) of ten files were calculated. It 

can be seen that the heat-treated files can withstand increased strain, and have 

higher high flexibility, have higher resistance to torsion breakage than untreated 

(control) files. 

10 

Example 4 

[0039] Thirty ISO size SX files, thirty ISO size S1 files, thirty ISO size S2 files, 

thirty ISO size F1 files, thirty ISO size F2 files and thirty ISO size F3 files were used 

in a study of angle of permanent deformation after the flexion test (ADP) reported in 

15 degrees of deflection performed in accordance with "ISO Standard 3630-1 Dentistry

Root-canal instruments- Part 1: General requirements and ANSI/ADA Specification 

No. 28, Endodontic files and reamers". The results are shown in Figure 6. The files 

were made from a titanium alloy comprising 54-57 weight percent nickel and 43-46 

weight percent titanium, and included an elongate shank having a cutting edge 

20 extending from a distal end of the shank along an axial length of the shank. Ten of 

each ISO size were untreated (Control) files. Ten of each ISO size were heat-treated 

in a furnace in an argon atmosphere at 500oc for 75 minutes and then slowly cooled. 

These are labeled "TT" in Figure 6. Ten of each ISO size were coated with titanium 

nitride using physical vapor deposition with an inherent heat-treatment. These are 

25 labeled "Ti-N" in Figure 6. ADP was determined for each of the thirty files, and the 

mean and standard deviation for each group (Control, TT, Ti-N) of ten files were 

calculated. The ten files that were heat-treated in a furnace in an argon atmosphere 

at 500oc for 75 minutes showed the highest ADP. Thus, the heat-treated files 

maintain the acquired (test deformed) shape rather than the shape memory exhibited 

30 in the untreated control (nickel-titanium instruments). 
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Example 5 

[0040] Six groups of thirty ISO size SX, S1, S2, F1, F2 and F3 files were used in a 

study of the fatigue reported in cycles (revolutions) to failure performed in accordance 

5 with the ISO Standard 3630-2 Dental root-canal instruments- Part 2: Enlargers and 

ANSI/ADA Specification No. 95, for Root canal enlargers". The results are shown in 

Figure 7. The files were made from a titanium alloy comprising 54-57 weight percent 

nickel and 43-46 weight percent titanium, and included an elongate shank having a 

cutting edge extending from a distal end of the shank along an axial length of the 

10 shank. Ten files of each ISO size were untreated (Control) files. Ten files of each 

ISO size were heat-treated in a furnace in an argon atmosphere at 500oc for 75 

minutes and then slowly cooled. These are labeled "TT" in Figure 7. Ten files of 

each ISO size were coated with titanium nitride using physical vapor deposition with 

an inherent heat-treatment. These are labeled "Ti-N" in Figure 7. Fatigue cycles 

15 were determined for each of the files, and the mean and standard deviation for each 

group (Control, TT, Ti-N) of the six file sizes were calculated. In five of the six file 

sizes, the files that were heat-treated in a furnace in an argon atmosphere at 500oc 

for 75 minutes showed the highest fatigue cycles (revolutions) to failure. 

[0041] The Examples show that heat-treated files (TT) exhibit higher resistance to 

20 torsion breakage, can withstand increased strain, have higher flexibility, have 

increased fatigue life and maintain any acquired shape upon fracture better when 

compared to untreated (Control) files. Thus, the invention provides medical and 

dental instruments, and particularly endodontic instruments, such as drills, burs and 

files, that have high resistance to torsion breakage, maintain shape upon fracture, 

25 can withstand increased strain, and can hold sharp cutting edges such that the 

instruments overcome the problems encountered when cleaning and enlarging a 

curved root canal. 

[0042] Although the present invention has been described in considerable detail 

with reference to certain embodiments, one skilled in the art will appreciate that the 

30 present invention can be practiced by other than the described embodiments, which 
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have been presented for purposes of illustration and not of limitation. For example, 

while the present invention finds particular utility in the field of endodontic 

instruments, the invention is also useful in other medical and dental instruments used 

in creating or enlarging an opening. Therefore, the scope of the appended claims 

5 should not be limited to the description of the embodiments contained herein. 
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CLAIMS 

What is claimed is: 

1. A method for manufacturing or modifying an endodontic instrument for 

use in performing root canal therapy on a tooth, the method comprising: 

(a) providing an elongate shank having a cutting edge extending from a 

distal end of the shank along an axial length of the shank, the shank comprising a 

nickel titanium alloy, and 

(b) after step (a), heat-treating the entire shank at a temperature from 25° 

C. up to but not equal to the melting point of the nickel titanium alloy, 

wherein the heat treated shank has increased fatigue life compared to an 

endodontic instrument of same composition and size not treated in accordance with 

step (b). 

2. The method of claim 1 wherein the nickel titanium alloy is superelastic. 

3. The method of claim 1 wherein: 

the fatigue life is determined by a cyclic fatigue analysis based on ISO 

Standard 3630-2 Dental root-canal instruments-Part 2: Enlargers and ANSI/ADA 

Specification No. 95, for Root canal enlargers. 

4. The method of claim 1 wherein: 

the fatigue life is increased by at least 10%. 

5. The method of claim 1 wherein: 

the fatigue life is increased by at least 30%. 

6. The method of claim 1 wherein: 

the fatigue life is increased by at least 50%. 
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7. The method of claim 1 wherein: 

the fatigue life is increased by at least 70%. 

8. The method of claim 1 wherein: 

the fatigue life is increased by at least 230%. 

9. The method of claim 1 wherein: 

the fatigue life is increased by at least 450%. 

10. A method of claim 1 wherein: 

the heat treating temperature is at least 250° C. 
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11. A method for manufacturing or modifying an endodontic instrument for 

use in performing root canal therapy on a tooth, the method comprising: 

(a) providing an elongate shank having a cutting edge extending from a 

distal end of the shank along an axial length of the shank, the shank comprising a 

titanium alloy, and 

(b) after step (a), heat-treating the entire shank at a temperature from 25° 

C. up to but not equal to the melting point of the titanium alloy, 

wherein the heat treated shank has improved cyclic fatigue compared to an 

endodontic instrument of same composition and size not treated in accordance with 

step (b). 

12. The method of claim 11 wherein the nickel titanium alloy is a 

superelastic nickel titanium alloy. 

13. The method of claim 11 wherein: 

the cyclic fatigue is determined by a cyclic fatigue analysis based on ISO 

Standard 3630-2 Dental root-canal instruments-Part 2: Enlargers and ANSI/ADA 

Specification No. 95, for Root canal enlargers. 

14. The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 300. 

15. The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 950. 

16. The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 1600. 
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17. The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 2000. 

18. The method of claim 11 wherein: 

the cyclic fatigue revolutions are increased by at least 50%. 

19. The method of claim 11 wherein: 

the cyclic fatigue revolutions are increased by at least 100%. 

20. The method of claim 11 wherein: 

the heat-treating temperature is at least 1 ooo C. 

21. The method of claim 11 wherein: 

the heat treating temperature is at least 200° C. 

22. The method of claim 11 wherein: 

the heat-treating temperature is at least 300° C. 

23. The method of claim 11 wherein: 

the heat-treating temperature is at least 400° C. 
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ABSTRACT OF THE DISCLOSURE 

Endodontic instruments for use in performing root canal therapy on a tooth are 

disclosed. In one form, the instruments include an elongate shank having a cutting 

edge extending from a distal end of the shank along an axial length of the shank. 

The shank comprises a titanium alloy, and the shank is prepared by heat-treating the 

5 shank at a temperature above 25°C in an atmosphere consisting essentially of a gas 

unreactive with the shank. In another form, the endodontic instruments have an 

elongate shank having a cutting edge extending from a distal end of the shank along 

an axial length of the shank. The shank consists essentially of a titanium alloy 

selected from alpha-titanium alloys, beta-titanium alloys, and alpha-beta-titanium 

10 alloys. The instruments solve the problems encountered when cleaning and 

enlarging a curved root canal. 

15 

QB\30220652.1 
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this Notice and a petition (and the petition fee set forth in 37 CFR 1.17(f) with evidence of such deposit must be 
filed within TWO MONTHS of the date of this Notice. The petition fee will be refunded if it is determined that the 
item(s) was received by the USPTO. THIS TWO MONTH PERIOD IS EXTENDABLE UNDER 37 CFR 1.136(a) 
or (b). 

II. Petition for later filing date: Should applicant desire to supply the omitted item(s) and accept the date that 
such omitted item(s) was filed in the USPTO as the filing date of the above-identified application, a copy of this 
Notice, the omitted item(s), and a petition under 37 CFR 1.182 with the petition fee set forth in 37 CFR 1.17(f) 
requesting the later filing date must be filed within TWO MONTHS of the date of this Notice. THIS TWO MONTH 
PERIOD IS EXTENDABLE UNDER 37 CFR 1.136(a) or (b). 
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Applicant is advised that generally the filing fee required for an application is the filing fee in effect on the filing 
date accorded the application and that payment of the requisite basic filing fee on a date later than the filing date 
of the application requires payment of a surcharge (37 CFR 1.16(f)). To avoid processing delays and payment 
of a surcharge, applicant should submit any balance due for the requisite filing fee based on the later filing date 
being requested when submitting the omitted item(s) and the petition (and petition fee) requesting the later filing 
date. 

Ill. Acceptance of application as deposited: Applicant may accept the application as deposited in the USPTO 
by filing an appropriate amendment as set forth in either (A) or (B) below within TWO MONTHS of the date of this 
Notice. THIS TWO MONTH PERIOD IS EXTENDABLE UNDER 37 CFR 1.136(a) or (b). The application will 
maintain a filing date as of the date of deposit of the application papers in the USPTO, and original application 
papers (i.e., the original disclosure of the invention) will include only those application papers present in the 
USPTO on the date of deposit. A petition is not required for this option. 
(A) If applicant wants to accept the application as deposited without adding the subject matter that was in the 
omitted item (e.g., a missing page or figure), applicant is required to submit one or more of the following items 
without adding any new matter (see 35 U.S.C. 132(a)): 

1. For a missing page of the specification, 
a) a substitute specification including claims that amends the specification to renumber the pages 

consecutively and cancels any incomplete sentences, and 
b) a statement that the substitute specification includes no new matter, in compliance with 37 CFR 

1.121(b)(3) and 1.125; 
2. For a missing figure of the drawings, 

a) replacement drawing sheets in compliance with 37 CFR 1.121 (d) to renumber the drawing figures 
consecutively (if necessary), 

b) a substitute specification excluding claims that amends the specification to cancel any references to any 
omitted drawing(s) and corrects the references in the specification to the drawing figures to correspond 
with any relabeled drawing figures, and 

c) a statement that the substitute specification includes no new matter, in compliance with 37 CFR 
1.121(b)(3) and 1.125; 

3. For a missing page of the claim listing only, a replacement claim listing with the claims renumbered 
consecutively or, if amendment to the claims is also necessary, then a complete claim listing in compliance 
with37CFR 1.121(c); 

4. For a missing or unreadable compact disc, 
a) a substitute specification (excluding the claims) deleting the reference to the compact disc and the files 

contained on the compact disc, and 
b) a statement that the substitute specification includes no new matter, in compliance with 37 CFR 

1.121(b)(3) and 1.125; and 
5. For a missing or unreadable file submitted on a compact disc, 

a) a substitute specification (excluding the claims) deleting the reference to the missing or unreadable file, 
and a statement that the substitute specification includes no new matter, in compliance with 37 CFR 
1.121(b)(3) and 1.125; and 

b) a replacement transmittal letter listing all of the files except the missing or unreadable file in compliance 
with 37 CFR 1.52(e)(3)(ii). 

(B) Alternatively, if applicant wants to accept the application as deposited but wishes to add the subject matter in 
the omitted item (e.g., a missing page or figure) by relying on an incorporation by reference under 37 CFR 1.57 or 
other portions of the original disclosure, applicant is required to submit one or more of the following items without 
adding any new matter (see 35 U.S.C. 132(a)): 

1. To add the subject matter in a missing page of specification, 
a) a substitute specification excluding claims and 
b) a statement that the substitute specification includes no new matter, in compliance with 37 CFR 

1.121(b)(3) and 1.125; 
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2. To add a missing figure of the drawings, new and replacement drawing sheets in compliance with 37 CFR 
1 .121 (d); 

3. To add the subject matter in a missing page of the claim listing, a complete claim listing in compliance with 37 
CFR 1.121 (c) (e.g., a claim in the missing page should be submitted as a new claim); 

4. To add the subject matter in a missing or unreadable compact disc, 
a) a replacement compact disc and a duplicate copy of the compact disc, in compliance with 37 CFR 1.52(e); 

and 
b) a statement that the replacement compact disc contains no new matter in compliance with 37 CFR 

1.52(e)(4); and, 
5. To add the subject matter in a missing or unreadable file submitted on a compact disc, 

a) a replacement compact disc that contains all of the files listed in the specification including the missing or 
unreadable file and a duplicate copy of the compact disc, in compliance with 37 CFR 1.52(e); and 

b) a statement that the replacement compact disc contains no new matter in compliance with 37 CFR 
1.52(e)(4). 

If applicant is relying on an incorporation by reference under 37 CFR 1.57 to add the omitted subject matter, then 
applicant must also comply with the requirements of 37 CFR 1.57. 

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required 
application size fee. 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy 
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice". 
https :/ /sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/tle/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

NUMBER 
FILING or 

37l(c)DATE FIL FEE REC'D ATTY.DOCKET.NO 

14/522,013 10/23/2014 850 115207.00014 23 2 

26710 
CONFIRMATION NO. 9570 

FILING RECEIPT 
QUARLES & BRADY LLP 
Attn: I P Docket 
411 E. WISCONSIN AVENUE 
SUITE 2350 

IIIIIIIIIIIIIIIIIIIIIIII]~!I]~~~~~~~~~~~~IU~~IU] 11111111111111111111111 

MILWAUKEE, WI 53202-4426 

Date Mailed: 11/04/2014 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Neill Hamilton Luebke, Brookfield, WI; 

Applicant( s) 
Gold Standard Instruments, LLC, Brookfield, WI 

Assignment For Published Patent Application 
GOLD STANDARD INSTRUMENTS, LLC, Brookfield, WI 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/167,311 01/29/2014 PAT 8876991 
which is a CON of 13/455,841 04/25/2012 PAT 8727773 
which is a CON of 13/336,579 12/23/2011 PAT 8562341 
which is a CON of 12/977,625 12/23/2010 PAT 8083873 
which is a DIV of 11/628,933 12/07/2006 PAT 8062033 
which is a 371 of PCT/US05/19947 06/07/2005 
which claims benefit of 60/578,091 06/08/2004 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 
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If Required, Foreign Filing License Granted: 10/31/2014 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/522,013 

Projected Publication Date: To Be Determined - pending completion of Corrected Papers 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

Dental and Medical Instruments Comprising Titanium 

Preliminary Class 

433 

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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Doc code: PET.OP.AGE 
Description : Petition to make special based on Age/Health PTO/SB/130 (07 -09) 

Approved for use through 07/31/2012. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number 

PETITION TO MAKE SPECIAL BASED ON AGE FOR ADVANCEMENT OF EXAMINATION 
UNDER 37 CFR 1.102(c)(1) 

Application Information 

Application 
14/522,013 

Confirmation 
9570 

Filing 
2014-10-23 

Number Number Date 

Attorney Docket 
115207.00014 Art Unit 3732 Examiner Number (optional) 

First Named 
Neill Hamilton Luebke 

Inventor 

Title of Invention Dental and Medical Instruments Comprising Titanium 

Attention: Office of Petitions 
An application may be made special for advancement of examination upon filing of a petition showing that the applicant is 65 
years of age, or more. No fee is required with such a petition. See 37 CFR 1.1 02(c)(1) and MPEP 708.02 (IV). 

APPLICANT HEREBY PETITIONS TO MAKE SPECIAL FOR ADVANCEMENT OF EXAMINATION IN THIS APPLICATION 
UNDER 37 CFR 1.102(c)(1) and MPEP 708.02 (IV) ON THE BASIS OF THE APPLICANT'S AGE. 

A grantable petition requires one of the following items: 
(1) Statement by one named inventor in the application that he/she is 65 years of age, or more; or 
(2) Certification by a registered attorney/agent having evidence such as a birth certificate, passport, driver's license, etc. 
showing one named inventor in the application is 65 years of age, or more. 

Name of Inventor who is 65 years of age, or older 

Given Name Middle Name Family Name Suffix 

Neill Hamilton Luebke 

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 1 0.18. 
Please see 37 CFR 1.4(d) for the format of the signature. 

Select ( 1) or (2) : 

0 (1) I am an inventor in this application and I am 65 years of age, or more. 

® (2) I am an attorney or agent registered to practice before the Patent and Trademark Office, and I certify that I am in possession of 
evidence, and will retain such in the application file record, showing that the inventor listed above is 65 years of age, or more. 

Signature Date 
2014-12-12 /RichardT. Roche/ (YYYY-MM-DD) 

Name 
RichardT. Roche 

Registration 
38599 

Number 
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Electronic Acknowledgement Receipt 

EFSID: 20948935 

Application Number: 14522013 

International Application Number: 

Confirmation Number: 9570 

Title of Invention: Dental and Medical Instruments Comprising Titanium 

First Named Inventor/Applicant Name: Neill Hamilton Luebke 

Customer Number: 26710 

Filer: RichardT. Roche/Sandra Szablewski 

Filer Authorized By: RichardT. Roche 

Attorney Docket Number: 115207.00014 

Receipt Date: 12-DEC-2014 

Filing Date: 23-0CT-2014 

TimeStamp: 15:22:29 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

45715 

1 
Petition to make special based on Age/ 

luebkepetition.pdf no 1 
Health 

31 f7d26f4a430615fa882135c7dabbb2d70 
b2fa 

Warnings: 

Information: 
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Total Files Size (in bytes) 45715 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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I 

PTOIAIN80 (07-12) 
Approved for use through 11/30/2014. OM B 0651-0035 

U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to resp()nd to a collection of information unless it displays a valid OMB control number. 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke all previous powers of attorney given in the application identified in the attached statement 
under 37 CFR 3.73(c). 
I hereby appoint: 

[{] Practitioners associated with Customer Number: 

OR 

Practitioner(s} named below (if mone than ten patent practitioners are to be named, then a customer number must be used): 

Name Registration 
Number 

Name Registration 
Number 

I 
~ 

I -~ 
I As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Offim {USPTO} in ~x:mmc~ion >~1ttl 
§ any and all pat.ent applications .as. s. igned Q!)Jl. to the undersigned according to the USPTO assignment records or assignments docu ments 
§ attached to this form in accordance with 37 CFR 3. 73(c), 

~ Please change the correspondence address for the appliCation identified in the attached statement under 37 CFR 3. 73(c) to: I D The ""'~ •=ol•tod '"'lh c,,;~" Nwnbec I I 
~oR 

I ~F~irm __ o_r----~-.~--------------------------------------------------------------------------, 

I 
Individual Name ----------------·---------------------4 
Address 

City 

Country 

Telephone I Email 
~------------- --------------------------------~---------------------------·------·------~ 

I Assignee Name and Address: Gold Standard lnstr~;~~;;,:·~~C 
~ 18010 Continental Drive 
~ Brookfield, WI 53045 

A copy of this form, together with a statement under 37 CFR 3.13(c) (Form PTO/SB/95 or equivalent) is ~equired to be 
Filed in each application in which this form is used. The statement !.Uuler 37 CFR 3.13(c) may be completed by one of 
The practitioners appointed in this form, and must identify the application in which this Power of Attorr~ey is to be filed. 

SlGNATURE of Assignee of Record 
Th€ indi~idual ~osy..s._ignature and title i.s}>)Jpplied below..ts a1,1thorized to act on behalf of the assignee 

~ Signature ·.· ··:< . ·. .t .::/ ,;L !' f/ ·· ···"':~:: / ~/ 1 Date · ' ' ' · 
~ . . ,.··. ·~1 .F 1, i / d/n4~··,.. .L/1·1 ?Lt.::-1"~,--i /,i - L / -"' I l/ 
I Name N~ill Hamhton (uebke ;:· G t Telephone ~ 

Title President of Gold Standard Instruments, LLC 
fh!s collection of 1nfonnat1on 1s reqwred by 37 0'>~ ~.:>i. i.:>:< ,_~.,~ ~ .%. Tl1~1 :;,f<::m';.~~on !s requ1red to obtatn or reta1n a benefit by the pubik' '~Ns: '"' \z~i\Je (and 
by the USPTO to process) ar'l application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. TI.liscollection is estimated to take 3 minutes 
to <;omplete, including gathering, preparing, and submitting the completed application fonn to the USPTO. Time will vaJY depending upon the individual ca10e. Any 
comments ()11 the amount oftime you require to complete this form and/or suggestions for reduCing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313·1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, caii1-800-PTQ..9199 and select option 2. MKE/30906768 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 
ApplicanVPatent owner: Gold Standard Instruments, LLC 

Application No./Patent No.: _·1_4_i5_-2_2_,_0_13_·. ________ _ Filed/Issue Date: October 23, 2014 

Titled: Dental and Medicallnstrurnents Comprising Titanium 

Gold Standard Instruments. LLC , a company 
---------------------------------------------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose .Q.!!g of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

U The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose .Q.!!g of options A orB below): 

A. GJ An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 034021 , Frame 0683 , or for which a copy 
thereof is attached. 

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From:--------------------------------------- To: 

The document was recorded in the United States Patent and Trademark Office at 

Reel ___________ , Frame _______ , or for which a copy thereof is attached. 

2. From: --------------------------------------- To: 

The document was recorded in the United States Patent and Trademark Office at 

Reel ___________ , Frame _______ , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, calll-800-PT0-9199 and select option 2. 
QB 115207.00014 
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PTO/ AIA/96 (08-12) 
Approved for use through 01/31/2013. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Clean Copy 

Dental and Medical Instruments Comprising Titanium 

CROSS-REFERENCES TO RELATED APPLICATIONS 

[0001] This application is a continuation application of U.S. Patent Application No. 

14/167,311 filed January 29, 2014, now U.S. Patent No. 8,876,991, which is a 

continuation of U.S. Patent Application No. 13/455,841 filed April 25, 2012, now U.S. 

5 Patent No. 8,727,773, which is a continuation of U.S. Patent Application No. 

13/336,579 filed December 23, 2011, now U.S. Patent No. 8,562,341, which is a 

continuation of U.S. Patent Application No. 12/977,625 filed December 23, 2010, now 

U.S. Patent No. 8,083,873, which is a divisional application of U.S. Patent Application 

No. 11/628,933, now U.S. Patent No. 8,062,033, filed December 7, 2006 which is a 

10 371 of PCT/US05/19947 filed June 7, 2005 which claims priority from United States 

Patent Application No. 60/578,091 filed June 8, 2004. 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH 

[0002] Not Applicable. 

15 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0003] The invention relates to instruments used in medicine and dentistry. More 

particularly, the invention relates to medical and dental instruments such as drills, 

20 burs and files, and to endodontic instruments such as drills, burs and files used by 

dentists. 

2. Description of the Related Art 

[0004] Endodontics or root canal therapy is the branch of dentistry that deals with 

diseases of the dental pulp and associated tissues. One aspect of endodontics 

25 comprises the treatment of infected root canals by removal of diseased pulp tissues 

and subsequent filling. 

[0005] Figure 1 shows a representation of a tooth to provide background. Root 

canal therapy is generally indicated for teeth having sound external structures but 
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having diseased, dead or dying pulp tissues. Such teeth will generally possess intact 

enamel 1 0 and dentin 12, and will be satisfactorily engaged with the bony tissue 20, 

by among other things, healthy periodontal ligaments 18. In such teeth, the pulp 

tissue 14, and excised portions of the root 16, should be replaced by a biocompatible 

5 substitute. Figure 1 also shows the apical foramen 22 through which blood and 

nerves pass to support the pulp tissues. 

[0006] One method for the preparation of a root canal for filling is represented by 

Figures 2a-2e. A tooth having a basically sound outer structure 24 but diseased pulp 

26, is cut with conventional or coated dental drill 28 creating a coronal access 

10 opening 30. A broach is used for gross removal of pulp material 26 from the root 

canal through the coronal access opening 30. The void 32 formed is enlarged as in 

Figure 2d with file 34, to result in a fully excavated cavity 36. Debris is removed from 

this cavity by flushing and the cavity cleansed to remove all diseased tissue. The 

excavated canal is then ready for filling. 

15 [0007] During this procedure, small endodontic instruments (e.g., file 34) are 

utilized to clean and enlarge the long narrow tapered root canals. While most files 

perform entirely satisfactorily when cleaning and enlarging a straight root canal, 

problems have been encountered when using certain files to clean and enlarge a 

curved root canal. As will be understood by those skilled in the art, a very large 

20 portion of the root canals encountered by a practicing dentist and/or endodontist are 

of the curved variety, and thus this problem is a significant one for the profession. 

[0008] When performing an operation on a curved root canal with a smaller 

diameter file, the file can easily be inserted into the curved canal and will easily bend 

to fit the curved shape of the canal due to the flexibility of the small diameter file. In 

25 Figure 1 a, there is shown the file 34 of Figure 2d in a bent position. The file 34 has a 

shank 42 mounted at its proximate end 47 to a handle 43. The shank 42 may include 

calibrated depth markings 45 and further includes a distal end 48. The shank 42 

includes two continuous helical flutes 51 as shown in Figure 1 b that extend along its 

lower portion. The flutes 51 define a cutting edge. A helical land 53 is positioned 

30 between axially adjacent flutes as shown in Figure 1 b. 
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[0009] While file 34 can easily bend to fit the curved shape of a canal due to the 

flexibility of the small diameter shank 42, with increasingly larger sizes of files, the file 

becomes significantly less flexible and becomes more and more difficult to insert 

through the curved portion of the canal. In some cases, the relatively inflexible file 

5 will cut only on the inside of the curve and will not cut on the outside of the curvature 

of the root canal. Thus, the problems, which occur during the therapy of a root canal, 

are often the result of the basic stiffness of the files, particularly with the respect to 

the instruments of larger diameter. 

[0010] Various solutions have been proposed to limit the problems encountered 

10 when cleaning and enlarging a curved root canal with a file. For example, U.S. 

Patent No. 4,443,193 describes a shaped endodontic instrument that is said to solve 

this problem. U.S. Patent No. 5,380,200 describes an endodontic instrument having 

an inner core and an outer shell wherein one of the cores or shell is a nickel-titanium 

alloy and the other core or shell is selected from stainless steel, titanium alpha alloy, 

15 titanium beta alloy, and titanium alpha beta alloy. (For background on beta-titanium, 

see U.S. Patent Nos. 4,197,643; 4,892,479; 4,952,236; 5,156,807; 5,232,361; 

5,264,055; 5,358,586; 5,947,723; 6,132,209; and 6,258,182.) U.S. Patent No. 

5,464,362 describes an endodontic instrument of a titanium alloy that is machined 

under certain specific operating parameters to produce an instrument having high 

20 flexibility, high resistance to torsion breakage, and sharp cutting edges. U.S. Patent 

No. 6,315,558 proposes the use of superelastic alloys such as nickel-titanium that 

can withstand several times more strain than conventional materials without 

becoming plastically deformed. This property is termed shape memory, which allows 

the superelastic alloy to revert back to a straight configuration even after clinical use, 

25 testing or fracture (separation). 

[0011] In spite of the aforementioned advances, there remains a need for medical 

and dental instruments, and particularly endodontic instruments, such as drills, burs 

and files, that have high flexibility, have high resistance to torsion breakage, maintain 

shape upon fracture, can withstand increased strain, and can hold sharp cutting 

30 edges. 
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SUMMARY OF THE INVENTION 

[0012] The present invention overcomes the problems encountered when 

cleaning and enlarging a curved root canal. In one aspect, the invention provides an 

endodontic instrument for use in performing root canal therapy on a tooth. The 

5 instrument includes an elongate shank having a cutting edge extending from a distal 

end of the shank along an axial length of the shank. The shank comprises a titanium 

alloy, and the shank is prepared by heat-treating the shank at a temperature above 

25°C in an atmosphere consisting essentially of a gas unreactive with the shank. 

The shank has high flexibility, high resistance to torsion breakage, maintains shape 

10 upon fracture, can withstand increased strain, and can hold sharp cutting edges. 

Thus, it solves the problems encountered when cleaning and enlarging a curved root 

canal. 

[0013] In another aspect, the invention provides an endodontic instrument for use 

in performing root canal therapy on a tooth. The instrument has an elongate shank 

15 having a cutting edge extending from a distal end of the shank along an axial length 

of the shank. The shank consists essentially of a titanium alloy selected from alpha

titanium alloys, beta-titanium alloys, and alpha-beta-titanium alloys. The shank 

avoids the use of complex two material systems that are expensive to produce and 

are prone to delamination of the materials. This version of the invention also solves 

20 the problems encountered when cleaning and enlarging a curved root canal. 

[0014] These and other features, aspects, and advantages of the present 

invention will become better understood upon consideration of the following detailed 

description, drawings, and appended claims. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Figure 1 is a cross-sectional view of a tooth. 

[0016] Figure 1 a is a side elevational view of an endodontic instrument. 

[0017] Figure 1 b is a partial detailed view of the shank of the endodontic 

instrument shown in Figure 1 a. 
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[0018] Figure 2a shows a tooth with sound outer structure but diseased pulp 

which represents a prior art procedure for preparing a tooth for endodontic 

restoration. 

[0019] Figure 2b shows the tooth being cut with conventional or coated dental drill 

5 creating a coronal access opening during an endodontic restoration. 

[0020] Figure 2c illustrates the void that is formed resulting from 2b. 

[0021] Figure 2d shows how the void is enlarged with a file. 

[0022] Figure 2e the final result from 2d, a fully excavated cavity. 

[0023] Figure 3 is a graph showing the results of a study of torsion (M1) reported in 

10 g'''cm performed in accordance with "ISO Standard 3630-1 Dentistry- Root-canal 

instruments- Part 1: General requirements and ANSI/ADA Specification No. 28, 

Endodontic files and reamers" for untreated (Control) files, heat-treated files (TT), 

and titanium nitride coated files (Ti-N). 

[0024] Figure 4 is a graph showing the results of a study of torsion (At) reported in 

15 degrees of deflection performed in accordance with "ISO Standard 3630-1 Dentistry

Root-canal instruments- Part 1: General requirements and ANSI/ADA Specification 

No. 28, Endodontic files and reamers" for untreated (Control) files, heat-treated files 

(TT), and titanium nitride coated files (Ti-N). 

[0025] Figure 5 is a graph showing the results of a study of maximum torque at 

20 45° of flexion (Mf) reported in g'''cm performed in accordance with "ISO Standard 

3630-1 Dentistry- Root-canal instruments- Part 1: General requirements and 

ANSI/ADA Specification No. 28, Endodontic files and reamers" for untreated (Control) 

files, heat-treated files (TT), and titanium nitride coated files (Ti-N). 

[0026] Figure 6 is a graph showing the results of a study of angle of permanent 

25 deformation after the flexion test (ADP) reported in degrees of deflection performed in 

accordance with "ISO Standard 3630-1 Dentistry- Root-canal instruments- Part 1: 

General requirements and ANSI/ADA Specification No. 28, Endodontic files and 

reamers" for untreated (Control) files, heat-treated files (TT), and titanium nitride 

coated files (Ti-N). 
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[0027] Figure 7 is a graph showing the results of a study of fatigue reported in 

cycles (revolutions) to failure for untreated (Control) files, heat-treated files (TT), and 

titanium nitride coated files (Ti-N). This study was performed in accordance with the 

ISO Standard 3630-2 Dental root-canal instruments- Part 2: Enlargers and 

5 ANSI/ADA Specification No. 95, for Root canal enlargers". 

DETAILED DESCRIPTION OF THE INVENTION 

[0028] One embodiment of the invention provides an improved endodontic 

instrument for use in performing root canal therapy on a tooth. This embodiment of 

10 the invention is an endodontic instrument as shown in Figure 1 a that includes an 

elongate shank 42 mounted at its proximate end 47 to a handle 43. The shank 42 

may be about 30 millimeters long. The proximate end 47 may have a diameter of 

about 0.5 to about 1.6 millimeters. The shank 42 may include calibrated depth 

markings 45 and further includes a distal end 48. The shank 42 includes two 

15 continuous helical flutes 51 as shown in Figure 1 b that extend along its lower portion. 

The flutes 51 define a cutting edge. A helical land 53 is positioned between axially 

adjacent flutes as shown in Figure 1 b. 

[0029] The shank 42 comprises a titanium alloy, and is prepared by heat-treating 

the shank at a temperature above 25°C in an atmosphere consisting essentially of a 

20 gas unreactive with the shank. Preferably, the temperature is from 400oc up to but 

not equal to the melting point of the titanium alloy, and most preferably, the 

temperature is from 475°C to 525°C. Preferably, the gas is selected from the group 

consisting of helium, neon, argon, krypton, xenon, and radon. Most preferably, the 

gas is argon. In one example embodiment, the shank is heat-treated for 

25 approximately 1 to 2 hours. In another example embodiment, the shank is heat

treated at 500oc for 75 minutes. However, other temperatures are suitable as they 

are dependent on the time period selected for heat exposure. 

[0030] The titanium alloy may be selected from alpha-titanium alloys, beta-

titanium alloys, alpha-beta-titanium alloys, and nickel-titanium alloys. Non-limiting 

30 examples of alpha-titanium alloys, beta-titanium alloys, alpha-beta-titanium alloys for 
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use in this embodiment of the invention are: Ti-5AI-2.5Sn alpha alloy; Ti-5AI-2.5Sn

ELI (low 02) alpha alloy; Ti-3AI-2.5V alpha alloy; Ti-5AI-5Zr-5Sn alpha alloy; Ti-6AI-

2Cb-1Ta-0.8Mo alpha alloy; Ti-5AI-5Sn-2Zr-2Mo-0.25Si near alpha alloy; Ti-6AI-2Nb-

1Ta-1Mo near alpha alloy; Ti-8AI-1Mo-1V near alpha alloy; Ti-6AI-2Sn-4Zr-2Mo near 

5 alpha alloy; Ti-6AI-2Sn-1.5Zr-1 Mo-0.35Bi-0.1 Si near alpha alloy; Ti-2.25-AI-11 Sn-

5Zr-1 Mo-0.2Si near alpha alloy; Ti-3AI-2.5V alpha-beta alloy; Ti-1 OV-2Fe-3AI alpha

beta alloy; Ti-5AI-2Sn-2Zr-4Mo-4Cr alpha-beta alloy; Ti-6AI-2Sn-4Zr-6Mo alpha-beta 

alloy; Ti-4AI-4Mn alpha-beta alloy; Ti-6AI-2Sn-2Zr-2Mo-2Cr-0.25Si alpha-beta alloy; 

Ti-4AI-3Mo-1V alpha-beta alloy; Ti-6AI-2Sn-4Zr-6Mo alpha-beta alloy; Ti-11 Sn-5Zr-

1 0 2AI-1 Mo alpha-beta alloy; Ti-6AI-4V alpha-beta alloy; Ti-6AI-4V-ELI (low 02) alpha

beta alloy; Ti-6AI-6V-2Sn-0.75Cu alpha-beta alloy; Ti-7AI-4Mo alpha-beta alloy; Ti-

6AI-2Sn-4Zr-2Mo alpha-beta alloy; Ti-5AI-1.5Fe-1.5Cr-1.5Mo alpha-beta alloy; Ti-

8Mn alpha-beta alloy; Ti-8Mo-8V-2Fe-3AI beta alloy; Ti-11.5Mo-6Zr-4.5Sn beta alloy; 

Ti-3AI-8V-6Cr-4Mo-4Zr beta alloy; and Ti-3AI-13V-11 Cr beta alloy (the numbers 

15 being percent by weight). An example, nickel-titanium alloy includes 54-57 weight 

percent nickel and 43-46 weight percent titanium. Preferably, the titanium alloy used 

for the shank includes 54-57 weight percent nickel and 43-46 weight percent titanium 

and is commercially available as Nitinol 55. Thus, most preferably, the shank 

consists essentially of 54-57 weight percent nickel and 43-46 weight percent titanium 

20 thereby avoiding the inclusion of elements that affect the superelastic properties of 

the alloy. 

[0031] Another embodiment of the invention provides an improved endodontic 

instrument for use in performing root canal therapy on a tooth. This embodiment of 

the invention is an endodontic instrument as shown in Figure 1 a that includes an 

25 elongate shank 42 mounted at its proximate end 47 to a handle 43. The shank 42 

may be about 30 millimeters long. The proximate end 47 may have a diameter of 

about 0.5 to about 1.6 millimeters. The shank 42 may include calibrated depth 

markings 45 and further includes a distal end 48. The shank 42 includes two 

continuous helical flutes 51 as shown in Figure 1 b, which extend along its lower 

30 portion. The flutes 51 define a cutting edge. A helical land 53 is positioned between 
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axially adjacent flutes as shown in Figure 1 b. The endodontic instrument is 

fabricated solely from an alpha-titanium alloy, a beta-titanium alloy, or an alpha-beta

titanium alloy to avoid the problems associated with multiple alloy systems. 

[0032] Non-limiting examples of alpha-titanium alloys, beta-titanium alloys, alpha-

5 beta-titanium alloys for use in this embodiment of the invention are: Ti-5AI-2.5Sn 

alpha alloy; Ti-5AI-2.5Sn-ELI (low 02) alpha alloy; Ti-3AI-2.5V alpha alloy; Ti-5AI-5Zr-

5Sn alpha alloy; Ti-6AI-2Cb-1Ta-0.8Mo alpha alloy; Ti-5AI-5Sn-2Zr-2Mo-0.25Si near 

alpha alloy; Ti-6AI-2Nb-1 Ta-1 Mo near alpha alloy; Ti-8AI-1 Mo-1V near alpha alloy; 

Ti-6AI-2Sn-4Zr-2Mo near alpha alloy; Ti-6AI-2Sn-1.5Zr-1 Mo-0.35Bi-0.1 Si near alpha 

10 alloy; Ti-2.25-AI-11 Sn-5Zr-1 Mo-0.2Si near alpha alloy; Ti-3AI-2.5V alpha-beta alloy; 

Ti-1 OV-2Fe-3AI alpha-beta alloy; Ti-5AI-2Sn-2Zr-4Mo-4Cr alpha-beta alloy; Ti-6AI-

2Sn-4Zr-6Mo alpha-beta alloy; Ti-4AI - 4Mn alpha-beta alloy; Ti-6AI-2Sn-2Zr-2Mo-

2Cr-0.25Si alpha-beta alloy; Ti-4AI-3Mo-1V alpha-beta alloy; Ti-6AI-2Sn-4Zr-6Mo 

alpha-beta alloy; Ti-11 Sn-5Zr-2AI-1 Mo alpha-beta alloy; Ti-6AI-4V alpha-beta alloy; 

15 Ti-6AI-4V-ELI (low 02) alpha-beta alloy; Ti-6AI-6V-2Sn-0.75Cu alpha-beta alloy; Ti-

7 AI-4Mo alpha-beta alloy; Ti-6AI-2Sn-4Zr-2Mo alpha-beta alloy; Ti-5AI-1.5Fe-1.5Cr-

1.5Mo alpha-beta alloy; Ti-8Mn alpha-beta alloy; Ti-8Mo-8V-2Fe-3AI beta alloy; Ti-

11.5Mo-6Zr-4.5Sn beta alloy; Ti-3AI-8V-6Cr-4Mo-4Zr beta alloy; and Ti-3AI-13V-

11 Cr beta alloy (the numbers being percent by weight). These alloys of titanium 

20 include phase stabilizing amounts of a metal selected from molybdenum, tin, 

bismuth, tantalum, vanadium, zirconium, niobium, chromium, cobalt, nickel, 

manganese, iron, aluminum and lanthanum. An endodontic instrument according to 

this embodiment of the invention has improved sharpness, cutting ability, and 

instrument longevity compared to instruments fabricated from untreated nickel-

25 titanium. Alpha-titanium, beta-titanium and alpha-beta-titanium are superior because 

they are harder and hence will hold an edge better and still maintain near the 

flexibility of nickel-titanium to negotiate curved canals. These alpha-titanium, beta

titanium and alpha-beta-titanium instruments may include medical, dental and 

endodontic instruments (both hand and engine driven), cutting burs (drills), and 

30 enlarging instruments including hand, mechanical and rotary. 
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[0033] Present medical and dental practice entails cutting of hard tissues such as 

bone or teeth with instruments manufactured of carbide steel, stainless steel and 

nickel-titanium. Present endodontic practice entails the preparation, cleaning, and 

shaping of root canals in teeth utilizing carbide steel, stainless steel and nickel-

5 titanium instruments for hand, mechanical and rotary applications. This version of the 

invention would use an alpha-titanium alloy, a beta-titanium alloy, or an alpha-beta

titanium alloy to fabricate these instruments. It may be coated (as described below) 

or uncoated. Today a growing number of physicians and dentists (endodontists) are 

utilizing engine driven drills and files with various names and applications. This 

10 aspect of the present invention pertains to the fabrication of these cutting instruments 

such as drills and files solely from an alpha-titanium alloy, a beta-titanium alloy, or an 

alpha-beta-titanium alloy to produce a sharper cutting edge that should provide for 

better cutting or a smooth finished surface. This includes instrumentation that will 

facilitate the cleaning and sealing of the root canal system. In addition, a coating or 

15 heat-treatment may relieve stress in the instrument to allow it to withstand more 

torque, rotate through a larger angle of deflection, change the handling properties, or 

visually exhibit a near failure of the instrument. This aspect of the invention relates to 

all drills, burs, files, and instruments used in medicine and dentistry. 

[0034] In another aspect, the present invention provides for coating and optionally 

20 thereafter heat-treating dental and medical instruments including the coatings to 

maintain and/or improve their sharpness, cutting ability, and/or instrument longevity. 

Such an instrument may be manufactured from nickel-titanium, an alpha-titanium 

alloy, a beta-titanium alloy, or an alpha-beta-titanium alloy, stainless steel, carbide 

steel, as well as other materials. These instruments may be electropolished before 

25 or after coating or heat-treating. These instruments will include medical, dental and 

endodontic instruments (both hand and engine driven), cutting burs (drills), and 

enlarging instruments including hand, mechanical and rotary. 

[0035] The coating processes may include but not limited to the following 

processes: composite electroless plating (see, e.g., U.S. Patent Nos. 4,820,547; 

30 4,997,686; 5, 145,517; 5,300,330; 5,863,616; and 6,306,466); chemical vapor 
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deposition (see, e.g., U.S. Patent No. 4,814,294); microwave deposition (see, e.g., 

U.S. Patent No. 4,859,493); laser ablation process (see, e.g., U.S. Patent No. 

5,299,937); ion beam assisted deposition (see, e.g., U.S. Patent No. 5,725,573); 

physical vapor deposition (see, e.g., U.S. Patent Nos. 4,670,024, 4,776,863, 

5 4,984,940, and 5,545,490); electropolishing; coatings including titanium nitride and 

titanium aluminum nitride commercially available under the trademark Firex™; 

coatings such as titanium nitride (TiN), titanium carbonitride (TiCN), titanium 

aluminum nitride (TiAIN), aluminum titanium nitride (AITiN); or multiple coatings or 

combinations of coatings. 

10 [0036] As detailed above, present medical and dental practice entails cutting of 

hard tissues such as bone or teeth with instruments manufactured of carbide steel, 

stainless steel and nickel-titanium. Present endodontic practice entails the 

preparation, cleaning, and shaping of root canals in teeth utilizing carbide steel, 

stainless steel and nickel-titanium. These can be manufactured as hand, mechanical 

15 and rotary instruments. Today a growing number of physicians and dentists 

(endodontists) are utilizing engine driven drills and files with various names and 

applications. This aspect of the present invention pertains to the application of 

coatings and optionally heat-treatment to cutting instruments such as drills and files 

to produce a sharper cutting edge and a higher resistance to heat degradation that 

20 should provide for better cutting, a smooth surface and/or different metallurgical 

properties than the material from which it was manufactured. This includes 

instrumentation that will facilitate the cleaning and sealing of the root canal system. 

In addition, a heat-treatment separately applied or as utilized in the coating process 

may relieve stress in the instrument which should allow for more instrument longevity 

25 by the ability to withstand more torque, rotate through a larger angle of deflection, 

change the handling properties, remove shape memory or visually exhibit a near 

failure of the instrument. This aspect of the invention relates to all drills, burs, files, 

and instruments used in medicine and dentistry. 

[0037] One example process of this aspect of the present invention for such 

30 instruments is a titanium nitride coating. This coating process is done with physical 
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vapor deposition with an inherent heat-treatment. Another process is a multilayer 

process utilizing a titanium nitride coating and then a titanium aluminum nitride 

coating. This last coating process is commercially available under the trademark 

FIREX™. 

5 [0038] Another example process of this aspect of the present invention for such 

instruments is a metal or metal alloy coating incorporating particulate matter. One 

process to produce such a coating to an instrument includes contacting the surface of 

the instrument with a stable electroless metallizing bath comprising a metal salt, an 

electroless reducing agent, a complexing agent, an electroless plating stabilizer, a 

10 quantity of particulate matter which is essentially insoluble or sparingly soluble in the 

metallizing bath, and a particulate matter stabilizer, and maintaining the particulate 

matter in suspension in the metallizing bath during the metallizing of the instrument 

for a time sufficient to produce a metallic coating with the particulate matter 

dispersed. 

15 Examples 

[0039] The following Examples have been presented in order to further illustrate 

the invention and are not intended to limit the invention in any way. 

Example 1 

20 [0040] Thirty ISO size SX files, thirty ISO size S1 files, thirty ISO size S2 files, 

thirty ISO size F1 files, thirty ISO size F2 files and thirty ISO size F3 files were used 

in a study of torsion (M1) reported in g,:,cm performed in accordance with "ISO 

Standard 3630-1 Dentistry- Root-canal instruments- Part 1: General requirements 

and ANSI/ADA Specification No. 28, Endodontic files and reamers". The results are 

25 shown in Figure 3. The files were made from a titanium alloy comprising 54-57 

weight percent nickel and 43-46 weight percent titanium, and included an elongate 

shank having a cutting edge extending from a distal end of the shank along an axial 

length of the shank. Ten of each ISO size were untreated (Control) files. Ten of 

each ISO size were heat-treated in a furnace in an argon atmosphere at 500oc for 75 

30 minutes and then slowly cooled. These are labeled "TT" in Figure 3. Ten of each 
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ISO size were coated with titanium nitride using physical vapor deposition with an 

inherent heat-treatment. These are labeled "Ti-N" in Figure 3. Mt was determined for 

each of the thirty files, and the mean and standard deviation for each group (Control, 

TT, Ti-N) of ten files were calculated. The ten files that were heat-treated in a 

5 furnace in an argon atmosphere at 500oc for 75 minutes showed the best result with 

the highest Mt. 

Example 2 

[0041] Thirty ISO size SX files, thirty ISO size S1 files, thirty ISO size S2 files, 

thirty ISO size F1 files, thirty ISO size F2 files and thirty ISO size F3 files were used 

1 0 in a study of torsion (At) reported in degrees of deflection performed in accordance 

with "ISO Standard 3630-1 Dentistry- Root-canal instruments- Part 1: General 

requirements and ANSI/ADA Specification No. 28, Endodontic files and reamers". 

The results are shown in Figure 4. The files were made from a titanium alloy 

comprising 54-57 weight percent nickel and 43-46 weight percent titanium, and 

15 included an elongate shank having a cutting edge extending from a distal end of the 

shank along an axial length of the shank. Ten of each ISO size were untreated 

(Control) files. Ten of each ISO size were heat-treated in a furnace in an argon 

atmosphere at 500oc for 75 minutes and then slowly cooled. These are labeled "TT" 

in Figure 4. Ten of each ISO size were coated with titanium nitride using physical 

20 vapor deposition with an inherent heat-treatment. These are labeled "Ti-N" in Figure 

4. At was determined for each of the thirty files, and the mean and standard 

deviation for each group (Control, TT, Ti-N) of ten files were calculated. The ten files 

that were heat-treated in a furnace in an argon atmosphere at 500oc for 75 minutes 

showed the best results with the highest At. 

25 

Example 3 

[0042] Thirty ISO size SX files, thirty ISO size S1 files, thirty ISO size S2 files, 

thirty ISO size F1 files, thirty ISO size F2 files and thirty ISO size F3 files were used 

in a study of maximum torque at 45° of flexion (Mf) reported in g ·em performed in 

30 accordance with "ISO Standard 3630-1 Dentistry- Root-canal instruments- Part 1: 
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General requirements and ANSI/ADA Specification No. 28, Endodontic files and 

reamers". The shank is held in a torque meter, flexed at an angle of 45°, and then 

torque is measured. The results are shown in Figure 5. The files were made from a 

titanium alloy comprising 54-57 weight percent nickel and 43-46 weight percent 

5 titanium, and included an elongate shank having a cutting edge extending from a 

distal end of the shank along an axial length of the shank. Ten of each ISO size 

were untreated (Control) files. Ten of each ISO size were heat-treated in a furnace in 

an argon atmosphere at 500oc for 75 minutes and then slowly cooled. These are 

labeled "TT" in Figure 5 Ten of each ISO size were coated with titanium nitride using 

10 physical vapor deposition with an inherent heat-treatment. These are labeled "Ti-N" 

in Figure 5. Mf was determined for each of the thirty files, and the mean and 

standard deviation for each group (Control, TT, Ti-N) of ten files were calculated. It 

can be seen that the heat-treated files can withstand increased strain, and have 

higher high flexibility, have higher resistance to torsion breakage than untreated 

15 (control) files. 

Example 4 

[0043] Thirty ISO size SX files, thirty ISO size S1 files, thirty ISO size S2 files, 

thirty ISO size F1 files, thirty ISO size F2 files and thirty ISO size F3 files were used 

20 in a study of angle of permanent deformation after the flexion test (ADP) reported in 

degrees of deflection performed in accordance with "ISO Standard 3630-1 Dentistry

Root-canal instruments- Part 1: General requirements and ANSI/ADA Specification 

No. 28, Endodontic files and reamers". The results are shown in Figure 6. The files 

were made from a titanium alloy comprising 54-57 weight percent nickel and 43-46 

25 weight percent titanium, and included an elongate shank having a cutting edge 

extending from a distal end of the shank along an axial length of the shank. Ten of 

each ISO size were untreated (Control) files. Ten of each ISO size were heat-treated 

in a furnace in an argon atmosphere at 500oc for 75 minutes and then slowly cooled. 

These are labeled "TT" in Figure 6. Ten of each ISO size were coated with titanium 

30 nitride using physical vapor deposition with an inherent heat-treatment. These are 
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labeled "Ti-N" in Figure 6. ADP was determined for each of the thirty files, and the 

mean and standard deviation for each group (Control, TT, Ti-N) of ten files were 

calculated. The ten files that were heat-treated in a furnace in an argon atmosphere 

at 500oc for 75 minutes showed the highest ADP. Thus, the heat-treated files 

5 maintain the acquired (test deformed) shape rather than the shape memory exhibited 

in the untreated control (nickel-titanium instruments). 

Example 5 

[0044] Six groups of thirty ISO size SX, S1, S2, F1, F2 and F3 files were used in a 

10 study of the fatigue reported in cycles (revolutions) to failure performed in accordance 

with the ISO Standard 3630-2 Dental root-canal instruments- Part 2: Enlargers and 

ANSI/ADA Specification No. 95, for Root canal enlargers". The results are shown in 

Figure 7. The files were made from a titanium alloy comprising 54-57 weight percent 

nickel and 43-46 weight percent titanium, and included an elongate shank having a 

15 cutting edge extending from a distal end of the shank along an axial length of the 

shank. Ten files of each ISO size were untreated (Control) files. Ten files of each 

ISO size were heat-treated in a furnace in an argon atmosphere at 500oc for 75 

minutes and then slowly cooled. These are labeled "TT" in Figure 7. Ten files of 

each ISO size were coated with titanium nitride using physical vapor deposition with 

20 an inherent heat-treatment. These are labeled "Ti-N" in Figure 7. Fatigue cycles 

were determined for each of the files, and the mean and standard deviation for each 

group (Control, TT, Ti-N) of the six file sizes were calculated. In five of the six file 

sizes, the files that were heat-treated in a furnace in an argon atmosphere at 500oc 

for 75 minutes showed the highest fatigue cycles (revolutions) to failure. 

25 [0045] The Examples show that heat-treated files (TT) exhibit higher resistance to 

torsion breakage, can withstand increased strain, have higher flexibility, have 

increased fatigue life and maintain any acquired shape upon fracture better when 

compared to untreated (Control) files. Thus, the invention provides medical and 

dental instruments, and particularly endodontic instruments, such as drills, burs and 

30 files, that have high resistance to torsion breakage, maintain shape upon fracture, 
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can withstand increased strain, and can hold sharp cutting edges such that the 

instruments overcome the problems encountered when cleaning and enlarging a 

curved root canal. 

[0046] Although the present invention has been described in considerable detail 

5 with reference to certain embodiments, one skilled in the art will appreciate that the 

present invention can be practiced by other than the described embodiments, which 

have been presented for purposes of illustration and not of limitation. For example, 

while the present invention finds particular utility in the field of endodontic 

instruments, the invention is also useful in other medical and dental instruments used 

10 in creating or enlarging an opening. Therefore, the scope of the appended claims 

should not be limited to the description of the embodiments contained herein. 
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CLAIMS 

What is claimed is: 

1. A method for manufacturing or modifying an endodontic instrument for 

use in performing root canal therapy on a tooth, the method comprising: 

(a) providing an elongate shank having a cutting edge extending from a 

distal end of the shank along an axial length of the shank, the shank comprising a 

nickel titanium alloy, and 

(b) after step (a), heat-treating the entire shank at a temperature from 25° 

C. up to but not equal to the melting point of the nickel titanium alloy, 

wherein the heat treated shank has increased fatigue life compared to an 

endodontic instrument of same composition and size not treated in accordance with 

step (b). 

2. The method of claim 1 wherein the nickel titanium alloy is superelastic. 

3. The method of claim 1 wherein: 

the fatigue life is determined by a cyclic fatigue analysis based on ISO 

Standard 3630-2 Dental root-canal instruments-Part 2: Enlargers and ANSI/ADA 

Specification No. 95, for Root canal enlargers. 

4. The method of claim 1 wherein: 

the fatigue life is increased by at least 10%. 

5. The method of claim 1 wherein: 

the fatigue life is increased by at least 30%. 

6. The method of claim 1 wherein: 

the fatigue life is increased by at least 50%. 
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7. The method of claim 1 wherein: 

the fatigue life is increased by at least 70%. 

8. The method of claim 1 wherein: 

the fatigue life is increased by at least 230%. 

9. The method of claim 1 wherein: 

the fatigue life is increased by at least 450%. 

10. A method of claim 1 wherein: 

the heat treating temperature is at least 250° C. 

11. A method for manufacturing or modifying an endodontic instrument for 

use in performing root canal therapy on a tooth, the method comprising: 

(a) providing an elongate shank having a cutting edge extending from a 

distal end of the shank along an axial length of the shank, the shank comprising a 

titanium alloy, and 

(b) after step (a), heat-treating the entire shank at a temperature from 25° 

C. up to but not equal to the melting point of the titanium alloy, 

wherein the heat treated shank has improved cyclic fatigue compared to an 

endodontic instrument of same composition and size not treated in accordance with 

step (b). 

12. The method of claim 11 wherein the nickel titanium alloy is a 

superelastic nickel titanium alloy. 

13. The method of claim 11 wherein: 

the cyclic fatigue is determined by a cyclic fatigue analysis based on ISO 

Standard 3630-2 Dental root-canal instruments-Part 2: Enlargers and ANSI/ADA 

Specification No. 95, for Root canal enlargers. 
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14. The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 300. 

15. The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 950. 

16. The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 1600. 

17. The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 2000. 

18. The method of claim 11 wherein: 

the cyclic fatigue revolutions are increased by at least 50%. 

19. The method of claim 11 wherein: 

the cyclic fatigue revolutions are increased by at least 100%. 

20. The method of claim 11 wherein: 

the heat-treating temperature is at least 1 ooo C. 

21. The method of claim 11 wherein: 

the heat treating temperature is at least 200° C. 

22. The method of claim 11 wherein: 

the heat-treating temperature is at least 300° C. 

23. The method of claim 11 wherein: 

the heat-treating temperature is at least 400° C. 
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ABSTRACT OF THE DISCLOSURE 

Endodontic instruments for use in performing root canal therapy on a tooth are 

disclosed. In one form, the instruments include an elongate shank having a cutting 

edge extending from a distal end of the shank along an axial length of the shank. 

The shank comprises a titanium alloy, and the shank is prepared by heat-treating the 

5 shank at a temperature above 25°C in an atmosphere consisting essentially of a gas 

unreactive with the shank. In another form, the endodontic instruments have an 

elongate shank having a cutting edge extending from a distal end of the shank along 

an axial length of the shank. The shank consists essentially of a titanium alloy 

selected from alpha-titanium alloys, beta-titanium alloys, and alpha-beta-titanium 

10 alloys. The instruments solve the problems encountered when cleaning and 

enlarging a curved root canal. 
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STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH 

[0002] Not Applicable. 

15 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0003] The invention relates to instruments used in medicine and dentistry. More 

particularly, the invention relates to medical and dental instruments such as drills, 

20 burs and files, and to endodontic instruments such as drills, burs and files used by 

dentists. 

2. Description of the Related Art 

[0004] Endodontics or root canal therapy is the branch of dentistry that deals with 

diseases of the dental pulp and associated tissues. One aspect of endodontics 

25 comprises the treatment of infected root canals by removal of diseased pulp tissues 

and subsequent filling. 

[0005] Figure 1 shows a representation of a tooth to provide background. Root 

canal therapy is generally indicated for teeth having sound external structures but 
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having diseased, dead or dying pulp tissues. Such teeth will generally possess intact 

enamel 1 0 and dentin 12, and will be satisfactorily engaged with the bony tissue 20, 

by among other things, healthy periodontal ligaments 18. In such teeth, the pulp 

tissue 14, and excised portions of the root 16, should be replaced by a biocompatible 

5 substitute. Figure 1 also shows the apical foramen 22 through which blood and 

nerves pass to support the pulp tissues. 

[0006] One method for the preparation of a root canal for filling is represented by 

Figures 2a-2e. A tooth having a basically sound outer structure 24 but diseased pulp 

26, is cut with conventional or coated dental drill 28 creating a coronal access 

10 opening 30. A broach is used for gross removal of pulp material 26 from the root 

canal through the coronal access opening 30. The void 32 formed is enlarged as in 

Figure 2d with file 34, to result in a fully excavated cavity 36. Debris is removed from 

this cavity by flushing and the cavity cleansed to remove all diseased tissue. The 

excavated canal is then ready for filling. 

15 [0007] During this procedure, small endodontic instruments (e.g., file 34) are 

utilized to clean and enlarge the long narrow tapered root canals. While most files 

perform entirely satisfactorily when cleaning and enlarging a straight root canal, 

problems have been encountered when using certain files to clean and enlarge a 

curved root canal. As will be understood by those skilled in the art, a very large 

20 portion of the root canals encountered by a practicing dentist and/or endodontist are 

of the curved variety, and thus this problem is a significant one for the profession. 

[0008] When performing an operation on a curved root canal with a smaller 

diameter file, the file can easily be inserted into the curved canal and will easily bend 

to fit the curved shape of the canal due to the flexibility of the small diameter file. In 

25 Figure 1 a, there is shown the file 34 of Figure 2d in a bent position. The file 34 has a 

shank 42 mounted at its proximate end 47 to a handle 43. The shank 42 may include 

calibrated depth markings 45 and further includes a distal end 48. The shank 42 

includes two continuous helical flutes 51 as shown in Figure 1 b that extend along its 

lower portion. The flutes 51 define a cutting edge. A helical land 53 is positioned 

30 between axially adjacent flutes as shown in Figure 1 b. 
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[0009] While file 34 can easily bend to fit the curved shape of a canal due to the 

flexibility of the small diameter shank 42, with increasingly larger sizes of files, the file 

becomes significantly less flexible and becomes more and more difficult to insert 

through the curved portion of the canal. In some cases, the relatively inflexible file 

5 will cut only on the inside of the curve and will not cut on the outside of the curvature 

of the root canal. Thus, the problems, which occur during the therapy of a root canal, 

are often the result of the basic stiffness of the files, particularly with the respect to 

the instruments of larger diameter. 

[0010] Various solutions have been proposed to limit the problems encountered 

10 when cleaning and enlarging a curved root canal with a file. For example, U.S. 

Patent No. 4,443,193 describes a shaped endodontic instrument that is said to solve 

this problem. U.S. Patent No. 5,380,200 describes an endodontic instrument having 

an inner core and an outer shell wherein one of the cores or shell is a nickel-titanium 

alloy and the other core or shell is selected from stainless steel, titanium alpha alloy, 

15 titanium beta alloy, and titanium alpha beta alloy. (For background on beta-titanium, 

see U.S. Patent Nos. 4,197,643; 4,892,479; 4,952,236; 5,156,807; 5,232,361; 

5,264,055; 5,358,586; 5,947,723; 6,132,209; and 6,258,182.) U.S. Patent No. 

5,464,362 describes an endodontic instrument of a titanium alloy that is machined 

under certain specific operating parameters to produce an instrument having high 

20 flexibility, high resistance to torsion breakage, and sharp cutting edges. U.S. Patent 

No. 6,315,558 proposes the use of superelastic alloys such as nickel-titanium that 

can withstand several times more strain than conventional materials without 

becoming plastically deformed. This property is termed shape memory, which allows 

the superelastic alloy to revert back to a straight configuration even after clinical use, 

25 testing or fracture (separation). 

[0011] In spite of the aforementioned advances, there remains a need for medical 

and dental instruments, and particularly endodontic instruments, such as drills, burs 

and files, that have high flexibility, have high resistance to torsion breakage, maintain 

shape upon fracture, can withstand increased strain, and can hold sharp cutting 

30 edges. 
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SUMMARY OF THE INVENTION 

[0012] The present invention overcomes the problems encountered when 

cleaning and enlarging a curved root canal. In one aspect, the invention provides an 

endodontic instrument for use in performing root canal therapy on a tooth. The 

5 instrument includes an elongate shank having a cutting edge extending from a distal 

end of the shank along an axial length of the shank. The shank comprises a titanium 

alloy, and the shank is prepared by heat-treating the shank at a temperature above 

25°C in an atmosphere consisting essentially of a gas unreactive with the shank. 

The shank has high flexibility, high resistance to torsion breakage, maintains shape 

10 upon fracture, can withstand increased strain, and can hold sharp cutting edges. 

Thus, it solves the problems encountered when cleaning and enlarging a curved root 

canal. 

[0013] In another aspect, the invention provides an endodontic instrument for use 

in performing root canal therapy on a tooth. The instrument has an elongate shank 

15 having a cutting edge extending from a distal end of the shank along an axial length 

of the shank. The shank consists essentially of a titanium alloy selected from alpha

titanium alloys, beta-titanium alloys, and alpha-beta-titanium alloys. The shank 

avoids the use of complex two material systems that are expensive to produce and 

are prone to delamination of the materials. This version of the invention also solves 

20 the problems encountered when cleaning and enlarging a curved root canal. 

[0014] These and other features, aspects, and advantages of the present 

invention will become better understood upon consideration of the following detailed 

description, drawings, and appended claims. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Figure 1 is a cross-sectional view of a tooth. 

[0016] Figure 1 a is a side elevational view of an endodontic instrument. 

[0017] Figure 1 b is a partial detailed view of the shank of the endodontic 

instrument shown in Figure 1 a. 

QB\115207.00014\31434730.1 - 4-



Page 98

[0018] F,'.gur-t~s--~~a--~~eFigure 2a shows a tooth with sound outer structure but 

diseased QUIQ which represent§ a prior art procedure for preparing a tooth for 

endodontic restoration. 

[0019] Figure 2b shows the tooth being cut with conventional or coated dental drill 

5 creating a coronal access opening during an endodontic restoration. 

[0020] Figure 2c illustrates the void that is formed resulting from 2b. 

{0021] Figure 2d shows how the void is enlarged with a file. 

[0@4%}------[0022] Figure 2e the final result from 2dt a fully excavated cavity. 

ft~}:i.@j-------[00231 Figure 3 is a graph showing the results of a study of torsion (M1) 

10 reported in g'''cm performed in accordance with "ISO Standard 3630-1 Dentistry

Root-canal instruments- Part 1: General requirements and ANSI/ADA Specification 

No. 28, Endodontic files and reamers" for untreated (Control) files, heat-treated files 

(TT), and titanium nitride coated files (Ti-N). 

Figure 4 is a graph showing the results of a study of torsion (At) 

15 reported in degrees of deflection performed in accordance with "ISO Standard 3630-1 

Dentistry- Root-canal instruments- Part 1: General requirements and ANSI/ADA 

Specification No. 28, Endodontic files and reamers" for untreated (Control) files, heat

treated files (TT), and titanium nitride coated files (Ti-N). 

{0.t}14}------[0025] Figure 5 is a graph showing the results of a study of maximum 

20 torque at 45° of flexion (Mf) reported in g'''cm performed in accordance with "ISO 

Standard 3630-1 Dentistry- Root-canal instruments- Part 1: General requirements 

and ANSI/ADA Specification No. 28, Endodontic files and reamers" for untreated 

(Control) files, heat-treated files (TT), and titanium nitride coated files (Ti-N). 

{l}ihl~f------.~...:[0::;..:::0:..:::::2:..:::::6..~..] __ Figure 6 is a graph showing the results of a study of angle of 

25 permanent deformation after the flexion test (ADP) reported in degrees of deflection 

performed in accordance with "ISO Standard 3630-1 Dentistry- Root-canal 

instruments- Part 1: General requirements and ANSI/ADA Specification No. 28, 

Endodontic files and reamers" for untreated (Control) files, heat-treated files (TT), 

and titanium nitride coated files (Ti-N). 
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Figure 7 is a graph showing the results of a study of fatigue 

reported in cycles (revolutions) to failure for untreated (Control) files, heat-treated 

files (TT), and titanium nitride coated files (Ti-N). This study was performed in 

accordance with the ISO Standard 3630-2 Dental root-canal instruments- Part 2: 

5 Enlargers and ANSI/ADA Specification No. 95, for Root canal enlargers". 

DETAILED DESCRIPTION OF THE INVENTION 

[lH124J ...... [Q028] One embodiment of the invention provides an improved 

endodontic instrument for use in performing root canal therapy on a tooth. This 

10 embodiment of the invention is an endodontic instrument as shown in Figure 1 a that 

includes an elongate shank 42 mounted at its proximate end 47 to a handle 43. The 

shank 42 may be about 30 millimeters long. The proximate end 47 may have a 

diameter of about 0.5 to about 1.6 millimeters. The shank 42 may include calibrated 

depth markings 45 and further includes a distal end 48. The shank 42 includes two 

15 continuous helical flutes 51 as shown in Figure 1 b that extend along its lower portion. 

The flutes 51 define a cutting edge. A helical land 53 is positioned between axially 

adjacent flutes as shown in Figure 1 b. 

f~)tl~tt~l------J.,;:[0:;...;::0:;.:::2:.:9..s...l __ The shank 42 comprises a titanium alloy, and is prepared by 

heat-treating the shank at a temperature above 25°C in an atmosphere consisting 

20 essentially of a gas unreactive with the shank. Preferably, the temperature is from 

400oc up to but not equal to the melting point of the titanium alloy, and most 

preferably, the temperature is from 475°C to 525°C. Preferably, the gas is selected 

from the group consisting of helium, neon, argon, krypton, xenon, and radon. Most 

preferably, the gas is argon. In one example embodiment, the shank is heat-treated 

25 for approximately 1 to 2 hours. In another example embodiment, the shank is heat

treated at 500oc for 75 minutes. However, other temperatures are suitable as they 

are dependent on the time period selected for heat exposure. 

The titanium alloy may be selected from alpha-titanium alloys, 

beta-titanium alloys, alpha-beta-titanium alloys, and nickel-titanium alloys. Non-

30 limiting examples of alpha-titanium alloys, beta-titanium alloys, alpha-beta-titanium 
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alloys for use in this embodiment of the invention are: Ti-5AI-2.5Sn alpha alloy; Ti-

5AI-2.5Sn-ELI (low 02) alpha alloy; Ti-3AI-2.5V alpha alloy; Ti-5AI-5Zr-5Sn alpha 

alloy; Ti-6AI-2Cb-1 Ta-0.8Mo alpha alloy; Ti-5AI-5Sn-2Zr-2Mo-0.25Si near alpha 

alloy; Ti-6AI-2Nb-1 Ta-1 Mo near alpha alloy; Ti-8AI-1 Mo-1V near alpha alloy; Ti-6AI-

5 2Sn-4Zr-2Mo near alpha alloy; Ti-6AI-2Sn-1.5Zr-1 Mo-0.35Bi-0.1 Si near alpha alloy; 

Ti-2.25-AI-11 Sn-5Zr-1 Mo-0.2Si near alpha alloy; Ti-3AI-2.5V alpha-beta alloy; Ti-

1 OV-2Fe-3AI alpha-beta alloy; Ti-5AI-2Sn-2Zr-4Mo-4Cr alpha-beta alloy; Ti-6AI-2Sn-

4Zr-6Mo alpha-beta alloy; Ti-4AI-4Mn alpha-beta alloy; Ti-6AI-2Sn-2Zr-2Mo-2Cr-

0.25Si alpha-beta alloy; Ti-4AI-3Mo-1V alpha-beta alloy; Ti-6AI-2Sn-4Zr-6Mo alpha-

1 0 beta alloy; Ti-11 Sn-5Zr-2AI-1 Mo alpha-beta alloy; Ti-6AI-4V alpha-beta alloy; Ti-6AI-

4V-ELI (low 02) alpha-beta alloy; Ti-6AI-6V-2Sn-0.75Cu alpha-beta alloy; Ti-7AI-4Mo 

alpha-beta alloy; Ti-6AI-2Sn-4Zr-2Mo alpha-beta alloy; Ti-5AI-1.5Fe-1.5Cr-1.5Mo 

alpha-beta alloy; Ti-8Mn alpha-beta alloy; Ti-8Mo-8V-2Fe-3AI beta alloy; Ti-11.5Mo-

6Zr-4.5Sn beta alloy; Ti-3AI-8V-6Cr-4Mo-4Zr beta alloy; and Ti-3AI-13V-11 Cr beta 

15 alloy (the numbers being percent by weight). An example, nickel-titanium alloy 

includes 54-57 weight percent nickel and 43-46 weight percent titanium. Preferably, 

the titanium alloy used for the shank includes 54-57 weight percent nickel and 43-46 

weight percent titanium and is commercially available as Nitinol 55. Thus, most 

preferably, the shank consists essentially of 54-57 weight percent nickel and 43-46 

20 weight percent titanium thereby avoiding the inclusion of elements that affect the 

superelastic properties of the alloy. 

f{.)\1~-T}-------[0031] Another embodiment of the invention provides an improved 

endodontic instrument for use in performing root canal therapy on a tooth. This 

embodiment of the invention is an endodontic instrument as shown in Figure 1 a that 

25 includes an elongate shank 42 mounted at its proximate end 47 to a handle 43. The 

shank 42 may be about 30 millimeters long. The proximate end 47 may have a 

diameter of about 0.5 to about 1.6 millimeters. The shank 42 may include calibrated 

depth markings 45 and further includes a distal end 48. The shank 42 includes two 

continuous helical flutes 51 as shown in Figure 1 b, which extend along its lower 

30 portion. The flutes 51 define a cutting edge. A helical land 53 is positioned between 
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axially adjacent flutes as shown in Figure 1 b. The endodontic instrument is 

fabricated solely from an alpha-titanium alloy, a beta-titanium alloy, or an alpha-beta

titanium alloy to avoid the problems associated with multiple alloy systems. 

f{.)\1~~1}-------[0032] Non-limiting examples of alpha-titanium alloys, beta-titanium 

5 alloys, alpha-beta-titanium alloys for use in this embodiment of the invention are: Ti-

5AI-2.5Sn alpha alloy; Ti-5AI-2.5Sn-ELI (low 02) alpha alloy; Ti-3AI-2.5V alpha alloy; 

Ti-5AI-5Zr-5Sn alpha alloy; Ti-6AI-2Cb-1Ta-0.8Mo alpha alloy; Ti-5AI-5Sn-2Zr-2Mo-

0.25Si near alpha alloy; Ti-6AI-2Nb-1 Ta-1 Mo near alpha alloy; Ti-8AI-1 Mo-1V near 

alpha alloy; Ti-6AI-2Sn-4Zr-2Mo near alpha alloy; Ti-6AI-2Sn-1.5Zr-1 Mo-0.35Bi-0.1 Si 

10 near alpha alloy; Ti-2.25-AI-11 Sn-5Zr-1 Mo-0.2Si near alpha alloy; Ti-3AI-2.5V alpha

beta alloy; Ti-1 OV-2Fe-3AI alpha-beta alloy; Ti-5AI-2Sn-2Zr-4Mo-4Cr alpha-beta 

alloy; Ti-6AI-2Sn-4Zr-6Mo alpha-beta alloy; Ti-4AI - 4Mn alpha-beta alloy; Ti-6AI-

2Sn-2Zr-2Mo-2Cr-0.25Si alpha-beta alloy; Ti-4AI-3Mo-1V alpha-beta alloy; Ti-6AI-

2Sn-4Zr-6Mo alpha-beta alloy; Ti-11 Sn-5Zr-2AI-1 Mo alpha-beta alloy; Ti-6AI-4V 

15 alpha-beta alloy; Ti-6AI-4V-ELI (low 02) alpha-beta alloy; Ti-6AI-6V-2Sn-0.75Cu 

alpha-beta alloy; Ti-7AI-4Mo alpha-beta alloy; Ti-6AI-2Sn-4Zr-2Mo alpha-beta alloy; 

Ti-5AI-1.5Fe-1.5Cr-1.5Mo alpha-beta alloy; Ti-8Mn alpha-beta alloy; Ti-8Mo-8V-2Fe-

3AI beta alloy; Ti-11.5Mo-6Zr-4.5Sn beta alloy; Ti-3AI-8V-6Cr-4Mo-4Zr beta alloy; 

and Ti-3AI-13V-11 Cr beta alloy (the numbers being percent by weight). These alloys 

20 of titanium include phase stabilizing amounts of a metal selected from molybdenum, 

tin, bismuth, tantalum, vanadium, zirconium, niobium, chromium, cobalt, nickel, 

manganese, iron, aluminum and lanthanum. An endodontic instrument according to 

this embodiment of the invention has improved sharpness, cutting ability, and 

instrument longevity compared to instruments fabricated from untreated nickel-

25 titanium. Alpha-titanium, beta-titanium and alpha-beta-titanium are superior because 

they are harder and hence will hold an edge better and still maintain near the 

flexibility of nickel-titanium to negotiate curved canals. These alpha-titanium, beta

titanium and alpha-beta-titanium instruments may include medical, dental and 

endodontic instruments (both hand and engine driven), cutting burs (drills), and 

30 enlarging instruments including hand, mechanical and rotary. 
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HVV"'')l roo33l t.-~ .. f~~t-~~:~-------· Present medical and dental practice entails cutting of hard 

tissues such as bone or teeth with instruments manufactured of carbide steel, 

stainless steel and nickel-titanium. Present endodontic practice entails the 

preparation, cleaning, and shaping of root canals in teeth utilizing carbide steel, 

5 stainless steel and nickel-titanium instruments for hand, mechanical and rotary 

applications. This version of the invention would use an alpha-titanium alloy, a beta

titanium alloy, or an alpha-beta-titanium alloy to fabricate these instruments. It may 

be coated (as described below) or uncoated. Today a growing number of physicians 

and dentists (endodontists) are utilizing engine driven drills and files with various 

10 names and applications. This aspect of the present invention pertains to the 

fabrication of these cutting instruments such as drills and files solely from an alpha

titanium alloy, a beta-titanium alloy, or an alpha-beta-titanium alloy to produce a 

sharper cutting edge that should provide for better cutting or a smooth finished 

surface. This includes instrumentation that will facilitate the cleaning and sealing of 

15 the root canal system. In addition, a coating or heat-treatment may relieve stress in 

the instrument to allow it to withstand more torque, rotate through a larger angle of 

deflection, change the handling properties, or visually exhibit a near failure of the 

instrument. This aspect of the invention relates to all drills, burs, files, and 

instruments used in medicine and dentistry. 

20 i1lt"k~t)}------{0034] In another aspect, the present invention provides for coating and 

optionally thereafter heat-treating dental and medical instruments including the 

coatings to maintain and/or improve their sharpness, cutting ability, and/or instrument 

longevity. Such an instrument may be manufactured from nickel-titanium, an alpha

titanium alloy, a beta-titanium alloy, or an alpha-beta-titanium alloy, stainless steel, 

25 carbide steel, as well as other materials. These instruments may be electropolished 

before or after coating or heat-treating. These instruments will include medical, 

dental and endodontic instruments (both hand and engine driven), cutting burs 

(drills), and enlarging instruments including hand, mechanical and rotary. 

r!'\•"""""·~~ [0035] Th t· . I d b t t 1· "t d t th t~ct\.N.H·J------&..::::...;::;..;:::;,;::;,..1.,.__ e coa 1ng processes may 1nc u e u no 1m1 e o e 

30 following processes: composite electroless plating (see, e.g., U.S. Patent Nos. 
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4,820,547; 4,997,686; 5,145,517; 5,300,330; 5,863,616; and 6,306,466); chemical 

vapor deposition (see, e.g., U.S. Patent No. 4,814,294); microwave deposition (see, 

e.g., U.S. Patent No. 4,859,493); laser ablation process (see, e.g., U.S. Patent No. 

5,299,937); ion beam assisted deposition (see, e.g., U.S. Patent No. 5,725,573); 

5 physical vapor deposition (see, e.g., U.S. Patent Nos. 4,670,024, 4,776,863, 

4,984,940, and 5,545,490); electropolishing; coatings including titanium nitride and 

titanium aluminum nitride commercially available under the trademark Firex™; 

coatings such as titanium nitride (TiN), titanium carbonitride (TiCN), titanium 

aluminum nitride (TiAIN), aluminum titanium nitride (AITiN); or multiple coatings or 

10 combinations of coatings. 

i":llt"k~~B-------{0036] As detailed above, present medical and dental practice entails 

cutting of hard tissues such as bone or teeth with instruments manufactured of 

carbide steel, stainless steel and nickel-titanium. Present endodontic practice entails 

the preparation, cleaning, and shaping of root canals in teeth utilizing carbide steel, 

15 stainless steel and nickel-titanium. These can be manufactured as hand, mechanical 

and rotary instruments. Today a growing number of physicians and dentists 

(endodontists) are utilizing engine driven drills and files with various names and 

applications. This aspect of the present invention pertains to the application of 

coatings and optionally heat-treatment to cutting instruments such as drills and files 

20 to produce a sharper cutting edge and a higher resistance to heat degradation that 

should provide for better cutting, a smooth surface and/or different metallurgical 

properties than the material from which it was manufactured. This includes 

instrumentation that will facilitate the cleaning and sealing of the root canal system. 

In addition, a heat-treatment separately applied or as utilized in the coating process 

25 may relieve stress in the instrument which should allow for more instrument longevity 

by the ability to withstand more torque, rotate through a larger angle of deflection, 

change the handling properties, remove shape memory or visually exhibit a near 

failure of the instrument. This aspect of the invention relates to all drills, burs, files, 

and instruments used in medicine and dentistry. 
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One example process of this aspect of the present invention for 

such instruments is a titanium nitride coating. This coating process is done with 

physical vapor deposition with an inherent heat-treatment. Another process is a 

multilayer process utilizing a titanium nitride coating and then a titanium aluminum 

5 nitride coating. This last coating process is commercially available under the 

trademark FIREX™. 

fl}t'kl4f-----·I&..;:0:;...;:0;..;;::3;.;;:;8..~...] __ .Another example process of this aspect of the present invention 

for such instruments is a metal or metal alloy coating incorporating particulate matter. 

One process to produce such a coating to an instrument includes contacting the 

10 surface of the instrument with a stable electroless metallizing bath comprising a metal 

salt, an electroless reducing agent, a complexing agent, an electroless plating 

stabilizer, a quantity of particulate matter which is essentially insoluble or sparingly 

soluble in the metallizing bath, and a particulate matter stabilizer, and maintaining the 

particulate matter in suspension in the metallizing bath during the metallizing of the 

15 instrument for a time sufficient to produce a metallic coating with the particulate 

matter dispersed. 

20 

Examples 

f~)tl~~l------J.,;:[0:;...;::0:;.;::3;.:9..s...l __ The following Examples have been presented in order to further 

illustrate the invention and are not intended to limit the invention in any way. 

Example 1 

{t)tl~}j-------J.,;:[0:;...;::0:...:4~0..s...] __ Thirty ISO size SX files, thirty ISO size S1 files, thirty ISO size 

S2 files, thirty ISO size F1 files, thirty ISO size F2 files and thirty ISO size F3 files 

were used in a study of torsion (Mt) reported in g'''cm performed in accordance with 

25 "ISO Standard 3630-1 Dentistry- Root-canal instruments- Part 1: General 

requirements and ANSI/ADA Specification No. 28, Endodontic files and reamers". 

The results are shown in Figure 3. The files were made from a titanium alloy 

comprising 54-57 weight percent nickel and 43-46 weight percent titanium, and 

included an elongate shank having a cutting edge extending from a distal end of the 

30 shank along an axial length of the shank. Ten of each ISO size were untreated 
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(Control) files. Ten of each ISO size were heat-treated in a furnace in an argon 

atmosphere at 500oc for 75 minutes and then slowly cooled. These are labeled "TT" 

in Figure 3. Ten of each ISO size were coated with titanium nitride using physical 

vapor deposition with an inherent heat-treatment. These are labeled "Ti-N" in Figure 

5 3. Mt was determined for each of the thirty files, and the mean and standard 

deviation for each group (Control, TT, Ti-N) of ten files were calculated. The ten files 

that were heat-treated in a furnace in an argon atmosphere at 500oc for 75 minutes 

showed the best result with the highest Mt. 

10 

Example 2 

Thirty ISO size SX files, thirty ISO size S1 files, thirty ISO size 

S2 files, thirty ISO size F1 files, thirty ISO size F2 files and thirty ISO size F3 files 

were used in a study of torsion (At) reported in degrees of deflection performed in 

accordance with "ISO Standard 3630-1 Dentistry- Root-canal instruments- Part 1: 

General requirements and ANSI/ADA Specification No. 28, Endodontic files and 

15 reamers". The results are shown in Figure 4. The files were made from a titanium 

alloy comprising 54-57 weight percent nickel and 43-46 weight percent titanium, and 

included an elongate shank having a cutting edge extending from a distal end of the 

shank along an axial length of the shank. Ten of each ISO size were untreated 

(Control) files. Ten of each ISO size were heat-treated in a furnace in an argon 

20 atmosphere at 500oc for 75 minutes and then slowly cooled. These are labeled "TT" 

in Figure 4. Ten of each ISO size were coated with titanium nitride using physical 

vapor deposition with an inherent heat-treatment. These are labeled "Ti-N" in Figure 

4. At was determined for each of the thirty files, and the mean and standard 

deviation for each group (Control, TT, Ti-N) of ten files were calculated. The ten files 

25 that were heat-treated in a furnace in an argon atmosphere at 500oc for 75 minutes 

showed the best results with the highest At. 

Example 3 

t'-lltN.~gl-----&..::[0::...;::0;,.,.,:4~2~] __ Thirty ISO size SX files, thirty ISO size S1 files, thirty ISO size 

30 S2 files, thirty ISO size F1 files, thirty ISO size F2 files and thirty ISO size F3 files 
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were used in a study of maximum torque at 45° of flexion (Mf) reported in g ·em 

performed in accordance with "ISO Standard 3630-1 Dentistry- Root-canal 

instruments- Part 1: General requirements and ANSI/ADA Specification No. 28, 

Endodontic files and reamers". The shank is held in a torque meter, flexed at an 

5 angle of 45°, and then torque is measured. The results are shown in Figure 5. The 

files were made from a titanium alloy comprising 54-57 weight percent nickel and 43-

46 weight percent titanium, and included an elongate shank having a cutting edge 

extending from a distal end of the shank along an axial length of the shank. Ten of 

each ISO size were untreated (Control) files. Ten of each ISO size were heat-treated 

10 in a furnace in an argon atmosphere at 500oc for 75 minutes and then slowly cooled. 

These are labeled "TT" in Figure 5 Ten of each ISO size were coated with titanium 

nitride using physical vapor deposition with an inherent heat-treatment. These are 

labeled "Ti-N" in Figure 5. Mf was determined for each of the thirty files, and the 

mean and standard deviation for each group (Control, TT, Ti-N) of ten files were 

15 calculated. It can be seen that the heat-treated files can withstand increased strain, 

and have higher high flexibility, have higher resistance to torsion breakage than 

untreated (control) files. 

Example 4 

20 i1lt"k~t.4------{0043] Thirty ISO size SX files, thirty ISO size S1 files, thirty ISO size 

S2 files, thirty ISO size F1 files, thirty ISO size F2 files and thirty ISO size F3 files 

were used in a study of angle of permanent deformation after the flexion test (ADP) 

reported in degrees of deflection performed in accordance with "ISO Standard 3630-1 

Dentistry- Root-canal instruments- Part 1: General requirements and ANSI/ADA 

25 Specification No. 28, Endodontic files and reamers". The results are shown in Figure 

6. The files were made from a titanium alloy comprising 54-57 weight percent nickel 

and 43-46 weight percent titanium, and included an elongate shank having a cutting 

edge extending from a distal end of the shank along an axial length of the shank. 

Ten of each ISO size were untreated (Control) files. Ten of each ISO size were heat-

30 treated in a furnace in an argon atmosphere at 500oc for 75 minutes and then slowly 
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cooled. These are labeled "TT" in Figure 6. Ten of each ISO size were coated with 

titanium nitride using physical vapor deposition with an inherent heat-treatment. 

These are labeled "Ti-N" in Figure 6. ADP was determined for each of the thirty files, 

and the mean and standard deviation for each group (Control, TT, Ti-N) of ten files 

5 were calculated. The ten files that were heat-treated in a furnace in an argon 

atmosphere at 500oc for 75 minutes showed the highest ADP. Thus, the heat

treated files maintain the acquired (test deformed) shape rather than the shape 

memory exhibited in the untreated control (nickel-titanium instruments). 

10 Example 5 

i1lt)-4t)}------,&..::[0::...;::0;,.,.,:4~4..~...] __ Six groups of thirty ISO size SX, S1, S2, F1, F2 and F3 files 

were used in a study of the fatigue reported in cycles (revolutions) to failure 

performed in accordance with the ISO Standard 3630-2 Dental root-canal 

instruments- Part 2: Enlargers and ANSI/ADA Specification No. 95, for Root canal 

15 enlargers". The results are shown in Figure 7. The files were made from a titanium 

alloy comprising 54-57 weight percent nickel and 43-46 weight percent titanium, and 

included an elongate shank having a cutting edge extending from a distal end of the 

shank along an axial length of the shank. Ten files of each ISO size were untreated 

(Control) files. Ten files of each ISO size were heat-treated in a furnace in an argon 

20 atmosphere at 500oc for 75 minutes and then slowly cooled. These are labeled "TT" 

in Figure 7. Ten files of each ISO size were coated with titanium nitride using 

physical vapor deposition with an inherent heat-treatment. These are labeled "Ti-N" 

in Figure 7. Fatigue cycles were determined for each of the files, and the mean and 

standard deviation for each group (Control, TT, Ti-N) of the six file sizes were 

25 calculated. In five of the six file sizes, the files that were heat-treated in a furnace in 

an argon atmosphere at 500oc for 75 minutes showed the highest fatigue cycles 

(revolutions) to failure. 

f0-tl44l------[0045] The Examples show that heat-treated files (TT) exhibit higher 

resistance to torsion breakage, can withstand increased strain, have higher flexibility, 

30 have increased fatigue life and maintain any acquired shape upon fracture better 
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when compared to untreated (Control) files. Thus, the invention provides medical 

and dental instruments, and particularly endodontic instruments, such as drills, burs 

and files, that have high resistance to torsion breakage, maintain shape upon 

fracture, can withstand increased strain, and can hold sharp cutting edges such that 

5 the instruments overcome the problems encountered when cleaning and enlarging a 

curved root canal. 

fl}t).4~~l----·I&..;:0:;...;:0:.....:4~6..~...] __ .Although the present invention has been described in 

considerable detail with reference to certain embodiments, one skilled in the art will 

appreciate that the present invention can be practiced by other than the described 

10 embodiments, which have been presented for purposes of illustration and not of 

limitation. For example, while the present invention finds particular utility in the field 

of endodontic instruments, the invention is also useful in other medical and dental 

instruments used in creating or enlarging an opening. Therefore, the scope of the 

appended claims should not be limited to the description of the embodiments 

15 contained herein. 
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CLAIMS 

What is claimed is: 

1. A method for manufacturing or modifying an endodontic instrument for 

use in performing root canal therapy on a tooth, the method comprising: 

(a) providing an elongate shank having a cutting edge extending from a 

distal end of the shank along an axial length of the shank, the shank comprising a 

nickel titanium alloy, and 

(b) after step (a), heat-treating the entire shank at a temperature from 25° 

C. up to but not equal to the melting point of the nickel titanium alloy, 

wherein the heat treated shank has increased fatigue life compared to an 

endodontic instrument of same composition and size not treated in accordance with 

step (b). 

2. The method of claim 1 wherein the nickel titanium alloy is superelastic. 

3. The method of claim 1 wherein: 

the fatigue life is determined by a cyclic fatigue analysis based on ISO 

Standard 3630-2 Dental root-canal instruments-Part 2: Enlargers and ANSI/ADA 

Specification No. 95, for Root canal enlargers. 

4. The method of claim 1 wherein: 

the fatigue life is increased by at least 10%. 

5. The method of claim 1 wherein: 

the fatigue life is increased by at least 30%. 

6. The method of claim 1 wherein: 

the fatigue life is increased by at least 50%. 
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7. The method of claim 1 wherein: 

the fatigue life is increased by at least 70%. 

8. The method of claim 1 wherein: 

the fatigue life is increased by at least 230%. 

9. The method of claim 1 wherein: 

the fatigue life is increased by at least 450%. 

10. A method of claim 1 wherein: 

the heat treating temperature is at least 250° C. 

11. A method for manufacturing or modifying an endodontic instrument for 

use in performing root canal therapy on a tooth, the method comprising: 

(a) providing an elongate shank having a cutting edge extending from a 

distal end of the shank along an axial length of the shank, the shank comprising a 

titanium alloy, and 

(b) after step (a), heat-treating the entire shank at a temperature from 25° 

C. up to but not equal to the melting point of the titanium alloy, 

wherein the heat treated shank has improved cyclic fatigue compared to an 

endodontic instrument of same composition and size not treated in accordance with 

step (b). 

12. The method of claim 11 wherein the nickel titanium alloy is a 

superelastic nickel titanium alloy. 

13. The method of claim 11 wherein: 

the cyclic fatigue is determined by a cyclic fatigue analysis based on ISO 

Standard 3630-2 Dental root-canal instruments-Part 2: Enlargers and ANSI/ADA 

Specification No. 95, for Root canal enlargers. 
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14. The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 300. 

15. The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 950. 

16. The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 1600. 

17. The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 2000. 

18. The method of claim 11 wherein: 

the cyclic fatigue revolutions are increased by at least 50%. 

19. The method of claim 11 wherein: 

the cyclic fatigue revolutions are increased by at least 100%. 

20. The method of claim 11 wherein: 

the heat-treating temperature is at least 1 ooo C. 

21. The method of claim 11 wherein: 

the heat treating temperature is at least 200° C. 

22. The method of claim 11 wherein: 

the heat-treating temperature is at least 300° C. 

23. The method of claim 11 wherein: 

the heat-treating temperature is at least 400° C. 
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ABSTRACT OF THE DISCLOSURE 

Endodontic instruments for use in performing root canal therapy on a tooth are 

disclosed. In one form, the instruments include an elongate shank having a cutting 

edge extending from a distal end of the shank along an axial length of the shank. 

The shank comprises a titanium alloy, and the shank is prepared by heat-treating the 

5 shank at a temperature above 25°C in an atmosphere consisting essentially of a gas 

unreactive with the shank. In another form, the endodontic instruments have an 

elongate shank having a cutting edge extending from a distal end of the shank along 

an axial length of the shank. The shank consists essentially of a titanium alloy 

selected from alpha-titanium alloys, beta-titanium alloys, and alpha-beta-titanium 

10 alloys. The instruments solve the problems encountered when cleaning and 

enlarging a curved root canal. 
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Commissioner for Patents 
P 0 Box 1450 
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Dear Sir: 

In a Notice to File Corrected Application Papers mailed November 4, 2014, Applicant was given 

two months from the mailing date to (1) submit a substitute specification conforming the "Brief 

Description of the Drawings" section to the figures submitted 2) file a Replacement Sheet for FIGs. 2A-2E 

and 3) petition for the date of deposit. 

Amendments to the Specification are on page 2 of this paper, and include an attached 

substitute specification in both clean and markup versions. 

Amendments to the Drawings are on page 3 of this paper, and include an attached 

Replacement Sheet. 

Remarks begin on page 4 of this paper, and include the required statements of no new matter. 
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AMENDMENT TO THE SPECIFICATION 

Please amend the specification according to the substitute specification (clean and markup 

copies) submitted herewith. The specification is amended to include the complete label designation for 

each figure cited and to include other information that was already disclosed in the figures, and no other 

changed have been made. 
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AMENDMENTTOTHE DRAWINGS 

Attached herewith is a replacement sheet clearly identifying FIGs. 2A - 2E. No other changes 

have been made and no new matter has been added. 
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Remarks 

SUBSTITUTE SPECIFICATION & DRAWINGS 

The Office has required applicant to submit a substitute specification, because the application 

"does not contain a brief description of the several views of the drawings ... ". A substitute specification 

(clean and markup) is submitted herewith to cite the complete labels of all the figures cited throughout 

the description. Also, a Replacement Sheet has been submitted clearly identifying FIGs. 2A-2E. 

STATEMENT OF NO NEW MATTER 

The concurrently submitted substitute specification clarifies the complete number and letter 

label for each cited figure. Any other added description was included in the original drawings. Nothing 

else has been changed. Accordingly, Applicant states that the substitute specification adds no new 

matter to the specification. 

PETITION FOR DATE OF DEPOSIT 

Applicants hereby petition for the date of deposit of the nonprovisional application. Applicants 

have included the descriptions of FIGS. 2A through 2E in the specification to allow a new paragraph for 

each description which conforms with the formatting of the other Figure descriptions. This clerical error 

has been corrected without adding any new matter (see above). Accordingly, Applicants respectfully 

request that this Petition for Date of Deposit be granted. 

REQUEST FOR PETITION FEE REFUND 

Applicants herewith submit, the $200 petition fee under 37 CFR 1.17(f) (fee code 2462). Applicant 

respectfully requests that the petition fee be refunded, as the allegedly omitted items were in fact 

received by the USPTO on the date of filing. 
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CONCLUSION AND FEES 

This response is believed timely, and no extension of time is believed necessary for this 

response to be entered by the Office. However, should an extension of time or any other fee be due in 

this or any subsequent response, please consider this paper to be a petition for the appropriate 

extension of time and a request to charge the extension fee to Deposit Account No. 17-0055. 

Date: December 18, 2014 
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File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

580008 

1 Power of Attorney POA_Luebke.pdf no 1 
9f5 aS 78d 3 b28ab 1 d4 5 d6d 7 4acf364b2a9 31 

eed09 

Warnings: 

Information: 

76114 

2 
Assignee showing of ownership per 37 

Luebke_14_373.pdf no 2 
CFR 3.73. 

1 00b59bae14571 ce23bbdee2ab9e8c4e19i 
ea768 

Warnings: 

Information: 

109686 

3 Specification Luebke_14_cleancopy.pdf no 19 
cad5ecd86c4630391275855281 e4aca 1 f29 

dbcc 

Warnings: 

Information: 

95602 

4 
Notification of loss of entitlement to 

luebke_14_entity.pdf 1 
small entity status 

no 
13d5fe63e7fbf033f73d4 733da60cf893924 

992 

Warnings: 

Information: 

575516 

5 
Drawings-only black and white line 

luebke_14_figure.pdf no 1 
drawings 

fb4f19f9922e6bb7379771647b 1 f4b5160f4 
8217 

Warnings: 

Information: 

114787 

6 Specification luebke_14_marked.pdf no 19 
f3119bae27786af1911 ecf92f078c6693286 

4de 

Warnings: 

Information: 

100170 

7 
Applicant Response to Pre-Exam 

Luebke_14_response.pdf no 5 
Formalities Notice 

8fa520ce9235ce630af190114a39e4da0dc7 
5c94 

Warnings: 

Information: 
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30383 

8 Fee Worksheet (SB06) fee-info. pdf no 2 
a43538f771820e67 e51 b42f88d247 e73053 

bffe7 

Warnings: 

Information: 

Total Files Size (in bytes) 1682266 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Electronic Acknowledgement Receipt 

EFSID: 20999083 

Application Number: 14522013 

International Application Number: 

Confirmation Number: 9570 

Title of Invention: Dental and Medical Instruments Comprising Titanium 

First Named Inventor/Applicant Name: Neill Hamilton Luebke 

Customer Number: 26710 

Filer: RichardT. Roche/Sara Kerstein 

Filer Authorized By: RichardT. Roche 

Attorney Docket Number: 115207.00014 

Receipt Date: 18-DEC-2014 

Filing Date: 23-0CT-2014 

TimeStamp: 10:36:11 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $400 

RAM confirmation Number 8770 

Deposit Account 170055 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 
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luebke_14_figure.pdf no 1 
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30383 

8 Fee Worksheet (SB06) fee-info. pdf no 2 
a43538f771820e67 e51 b42f88d247 e73053 

bffe7 

Warnings: 

Information: 

Total Files Size (in bytes) 1682266 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Document code: WFEE 

MTEKLEMI 

United States Patent and Trademark Office 
Sales Receipt for Accounting Date: 12/22/2014 

SALE #00000014 Mailroom Dt: 
01 FC : 1011 
02 FC : 1111 
03 FC : 1311 
04 FC: 1202 

12/18/2014 
280.00 DA 
600.00 DA 
720.00 DA 
240.00 DA 

170055 14522013 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

14/522,013 

26710 
QUARLES & BRADY LLP 
Attn: I P Docket 
411 E. WISCONSIN AVENUE 
SUITE 2350 
MILWAUKEE, WI 53202-4426 

FILING OR 3 71 (C) DATE 

10/23/2014 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Neill Hamilton Luebke 115207.00014 
CONFIRMATION NO. 9570 

POA ACCEPTANCE LETTER 

111111111111111111111111]~!1]~~~~~~~~~~~~~ ~~~ ~IUIIIIIIIIIIIIIIIIIIIIIIIII 

Date Mailed: 12/24/2014 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 12/18/2014. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/dgela/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 14/522,013 

APPLICATION AS FILED- PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 
(37 CFR 1.16(o), (p), or (q)) 

TOTAL CLAIMS 23 minus 20= 3 (37 CFR 1.16(i)) 
OR X 80 = 240 

INDEPENDENT CLAIMS 2 minus 3 = X 420 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 1 00 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 0 ($155 for small entity) for each additional 0.00 
(37 CFR U6(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR U6(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1840 

APPLICATION AS AMENDED- PART II 

OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. -
OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... z Minus 

X = OR X = w (37 CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. - X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... -z X = OR X = w (37 CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

APPLICATION 
NUMBER 

14/522,013 

FILING or 
37l(c)DATE 

10/23/2014 
FIL FEE REC'D 

1840 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO 

115207.00014 23 2 

26710 
CONFIRMATION NO. 9570 

UPDATED FILING RECEIPT 
QUARLES & BRADY LLP 
Attn: I P Docket 
411 E. WISCONSIN AVENUE 
SUITE 2350 

111111111111111111111111]~!1]~~~~~~~~~~~~~ ~IUIUIIIIIIIIIIIIIIIIIIIIIIIII 

MILWAUKEE, WI 53202-4426 

Date Mailed: 12/24/2014 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Neill Hamilton Luebke, Brookfield, WI; 

Applicant( s) 
Gold Standard Instruments, LLC, Brookfield, WI 

Assignment For Published Patent Application 
GOLD STANDARD INSTRUMENTS, LLC, Brookfield, WI 

Power of Attorney: The patent practitioners associated with Customer Number 2671 0 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/167,311 01/29/2014 PAT 8876991 
which is a CON of 13/455,841 04/25/2012 PAT 8727773 
which is a CON of 13/336,579 12/23/2011 PAT 8562341 
which is a CON of 12/977,625 12/23/2010 PAT 8083873 
which is a DIV of 11/628,933 12/07/2006 PAT 8062033 
which is a 371 of PCT/US05/19947 06/07/2005 
which claims benefit of 60/578,091 06/08/2004 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

page 1 of 3 
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If Required, Foreign Filing License Granted: 10/31/2014 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/522,013 

Projected Publication Date: 04/02/2015 

Non-Publication Request: No 

Early Publication Request: No 
Title 

Dental and Medical Instruments Comprising Titanium 

Preliminary Class 

433 

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

page 2 of 3 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 

page 3 of 3 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

14/522,013 10/23/2014 Neill Hamilton Luebke 115207.00014 
CONFIRMATION NO. 9570 

PUBLICATION NOTICE 26710 
QUARLES & BRADY LLP 
Attn: I P Docket 
411 E. WISCONSIN AVENUE 
SUITE 2350 
MILWAUKEE, WI 53202-4426 

Title:Dental and Medical Instruments Comprising Titanium 

Publication No.US-20 15-008981 0-A 1 
Publication Date:04/02/2015 

llllllllllllllllllllllll]~!l]~~~~~~~~~~~~~~~]lil~] 11111111111111111111111 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

QUARLES & BRADY LLP 
Attn: IP Docket 
411 E. WISCONSIN A VENUE 
SUITE 2350 
MILWAUKEE WI 53202-4426 

In re Application of 

Neill Hamilton Luebke 
Application No. 14/522,013 
Filed: October 23, 2014 
Attorney Docket No. 115207.00014 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

~LA\~~[E~ 
MAY 2 8 2015 

OFFICE OF PETITIONS 

DECISION ON PETITION 
TO MAKE SPECIAL UNDER 
37 CFR 1.102(c)(l) 

This is a decision on the petition under 3 7 CFR 1.1 02( c)( 1 ), filed December 12, 2014, to make the above
identified application special based on applicant's age as set forth in M.P.E.P. § 708.02, Section IV. 

The petition is GRANTED. 

A grantable petition to make an application special under 3 7 CFR 1.1 02( c )(1) and MPEP § 708.02, 
Section IV: Applicant's Age must be accompanied by evidence showing that at least one ofthe applicants 
is 65 years of age, or more, such as a birth certificate or a statement by applicant. No fee is required 

The instant petition includes a certification by registered attorney, Richard T. Roche, that he is in 
possession of evidence that the inventor is 65 years of age or more. Accordingly, the above-identified 
application has been accorded "special" status. 

Telephone inquiries concerning this decision should be directed to Shelly A Chase at 571-272-3816. 

All other inquiries concerning either the examination or status of the application should be directed to the 
Technology Center. 

The application is being forwarded to the Technology Center Art Unit 3732 for action on the 
merits commensurate with this decision. 
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UNITED STATES pATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

14/522,013 10/23/2014 

26710 7590 06/03/2015 

QUARLES & BRADYLLP 
Attn: IP Docket 
411 E. WISCONSIN A VENUE 
SUITE 2350 
MILWAUKEE, WI 53202-4426 

FIRST NAMED INVENTOR 

Neill Hamilton Luebke 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

ll5207.00014 9570 

EXAMINER 

NELSON,MATTHEWM 

ART UNIT PAPER NUMBER 

3732 

NOTIFICATION DATE DELIVERY MODE 

06/03/2015 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

pat -dept@ quar1es .com 

PTOL-90A (Rev. 04/07) 
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Applicant(s) Application No. 
14/522,013 LUEBKE, NEILL HAMILTON 

Office Action Summary Examiner 
MATTHEW NELSON 

Art Unit 
3732 

AlA (First Inventor to File) 
Status 
No 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;2 MONTHS FROM THE MAILING DATE OF 
THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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• The present application is being examined under the pre-AlA first to invent 

provisions. 

DETAILED ACTION 

Double Patenting 

Page 2 

• The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the claims at issue are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 

1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re VanOrnum, 

686 F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on a nonstatutory 

double patenting ground provided the reference application or patent either is shown to 

be commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 
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The USPTO internet Web site contains terminal disclaimer forms which may be 

used. Please visit http://www.uspto.gov/forms/. The filing date of the application will 

determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

• Claims 1-23 are rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-16 of U.S. Patent No. 8,876,991. Although the claims at 

issue are not identical, they are not patentably distinct from each other because both 

applications are directed to the same invention other than what property is compared. 

• Claims 1-23 are rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-17 of U.S. Patent No. 8,727,773. Although the claims at 

issue are not identical, they are not patentably distinct from each other because both 

applications are directed to the same invention other than what property is compared. 

• Claims 1-23 are rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-12 of U.S. Patent No. 8,562,341. Although the claims at 

issue are not identical, they are not patentably distinct from each other because both 

applications are directed to the same invention other than what property is compared. 

• Claims 1-23 are rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-18 of U.S. Patent No. 8,083,873. Although the claims at 
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issue are not identical, they are not patentably distinct from each other because both 

applications are directed to the same invention other than what property is compared. 

Claim Objections 

• Claims 1 and 11 are objected to because of the following informalities: Claims 1 

and 11 have a period after "25° C". A claim must be only one sentence long. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

• The following is a quotation of the first paragraph of 35 U.S. C. 112(a): 

(a) IN GENERAL.-The specification shall contain a written description of the 
invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and use the same, and shall set forth the best mode 
contemplated by the inventor or joint inventor of carrying out the invention. 

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact terms as to 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the same, and shall set forth the best mode contemplated by the 
inventor of carrying out his invention. 

• Claims 1-23 are rejected under 35 U.S. C. 112(a) or 35 U.S.C. 112 (pre-AlA), first 

paragraph, as failing to comply with the enablement requirement. The claim(s) contains 

subject matter which was not described in the specification in such a way as to enable 

one skilled in the art to which it pertains, or with which it is most nearly connected, to 

make and/or use the invention. Claims 1-23 recite the method steps of providing a 
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titanium or nickel titanium alloy and subjecting it to heat treatment at a temperature 

above 25 C and that the resulting fatigue life and cyclic fatigue are improved to varying 

degrees. However, not all titanium and nickel titanium alloys subjected to this treatment 

(particularly at low temperatures of 25 C for short periods of time) would result in that 

degree of change in fatigue life and cyclic fatigue. A similar rejection was made 

previously in parent application 13/336,579 and was overcome by making it clear that 

the heat treatment was done on a "superelastic nickel titanium alloy" (emphasis 

added). Present claims 2 and 12 mention superelastic alloys, but do not make it clear 

at what step of the method they are superelastic. 

• The following is a quotation of 35 U.S. C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor 
regards as the invention. 

The following is a quotation of 35 U.S. C. 112 (pre-AlA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

• Claim 12 is rejected under 35 U.S. C. 112(b) or 35 U.S.C. 112 (pre-AlA), second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the 

subject matter which the inventor or a joint inventor, or for pre-AlA the applicant regards 

as the invention. 

• Claim 12 recites the limitation "the nickel titanium alloy" in line 1. There is 

insufficient antecedent basis for this limitation in the claim. 
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• The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

• Claims 1-23 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 

Patel et al. (US 2005/0090844) in view of Matsutani (US 7, 137,815). 

• Patel shows a method for manufacturing or modifying a dental instrument, the 

method comprising providing a dental elongate shank comprising a titanium or nickel 

titanium alloy ([0029]; 1 0) and heat-treating the entire instrument or device at a 

temperature from 25/250/1 00/200/300/400 degrees Celsius up to but not equal to the 

melting point of the titanium or nickel titanium alloy ([0041 ]-[0042]), wherein the heat-

treated shank has improved cyclic fatigue and therefore increased fatigue life by at least 

1 0/30/50/70/1 00/230/450% or revolutions at least 300/950/1600/2000 compared to an 

instrument of the same composition not treated ([0036] shows the increased revolution 

cycles and life up to millions of cycles resulting in 1500% increase [48 million cycles 

divided by 32 thousand cycles]). With respect to claims 2 and 12, the nickel titanium 

alloy is a superelastic nickel titanium alloy at some point ([0042]). However, Patel fails 

to show the dental instrument is specifically an endodontic instrument having a cutting 

edge extending from a distal end of the shank along an axial length of the shank. 

• Matsutani teaches a similar heat treatment process conducted on an endodontic 

instrument elongate shank (6 and 7 in Fig. 1) having a cutting edge (at 4 in Fig. 1) 
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extending from a distal end of the shank along an axial length of the shank (Fig. 1 ). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 

of invention to modify Patel's method by choosing an endodontic instrument as the 

dental instrument as taught by Matsutani since it is well known in the art to conduct heat 

treatments on endodontic instruments. With respect to claims 3 and 13, the cyclic 

fatigue and fatigue life are determined on an analysis based on ISO Standard 3630-2 

Dental root-canal instruments-Part 2: Enlargers and ANSI/ADA Specification No. 95, 

for Root canal enlargers (The test would be done on a root canal enlarger such as that 

taught by Patei/Matsutani and would therefore be at least somewhat based on the ISO 

Standard for root canal enlargers; More importantly, it is noted that the claim is not 

specific as to what portions of the ISO Standard are included in the analysis and the 

claims are not positively reciting the comparison or analysis as part of the method). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MATTHEW NELSON whose telephone number is 

(571 )270-5898. The examiner can normally be reached on Monday-Friday 7:30am-

5:00pm EDT. 

If attempts to reach the examiner by telephone are unsuccessful, please contact 

the examiner's supervisor, Cris Rodriguez, at(571) 272-4964. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Matthew M. Nelson/ 
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1 11 0991433/ 1 02,224. eels. 29/ 896.1.ccls. 1 USPAT , 
112

,
33 

I 

I , , 1~+1 , J I 

I S31 118 I SlO AND microstru c1 ure 1 ~;p~PUB; 1 OR I ON I ;~o;~ 12/311 

1200 1 SJO AND ((Ni NEAR1 Til OR (Nickel I i ~ N=1T1tan1uml) I~+~ i ~ 12351 

I S3312 I (" 7175655" I FN I ~;;,~PUB; I OR I ON I ;~\0~ 03/ 18 

1 111121433/ 1 02,224. eels. 29/ 896.1.ccls. 1 USPAT , I 
09 45 

I 

I , , 1~+1 , J I 

I S3511 I (IS) WITH 3630-1 I AND S34 I U&ffiPUB; I OR I ON 12010/03/221 

I 18 I (IS) WITH "3630"1 AND S34 I USPAT· ' I 0946 I 

I , , 1~+1 , J I 

I S371989 I (" 433". d as. 29/896.1 1 AND ( ( Ni WITH I U& ffiPUB; I OR I ON 1201 01 1 O/ oi 

I ' ~TII(N1ckei~ITHT1tan1u~l) ~~+~ ' ~1131 ! 
11838 11258 W"433".clas. 29/896.1) AND ((Ni WITH IIU&PGPUB;IIOR !ION 12010/10/071 
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I i ~~~d~~~~~~~ITHTitaniu~))AND I ~+J i 11132 ' 

i j Ti) (Nickel WITH Titanium)) AND i USPAT· ' !11 :33 i I 839 l,',,,',,,',,_ 83 ! ("433".clas. 29/896.1) AND ((Ni WITH I U&PGPUB;! OR l,',,,',,,',,_ ON I 2010/10/071 

1 111391433/ 1 02,224. eels. 29/ 896.1.ccls. 1 USPAT , 
115

,
02 

i 

I , , 1~+1 , J I 

I 841 1226 I ~~";'~it~~~~~ ~:\i~o~t'ckel 1 ~;p~PUB;I OR I ON I ;~1g~10/W 

152 ! 841 AND ( (shape NEAR1 memory) I i ~(perm~entN~R1defor~at1on)) I~+~ i ~ 15341 

I 84312 I "5843244" pn 1 ~;;,~PUB; I OR I ON I ;~1~~10/W 

1 111391433/ 1 02,224. eels. 29/ 896.1.ccls. 1 USPAT , i1M
6 

i 

I , , 1~+1 , J I 

I 8451226 ! 844 AND ((Ni NEAR! Ti) OR (Nickel ! U&ffiPUB;! OR I ON 12010/10/191 

11 ! 845 AND ((shape NEAR1 memory) 

I i ~ ~f~~5~nt .. ~~~~~?)~~~~~i~ei~D I~+~ i ~ 
1806

1 

I 847 i,',,,',,,',, 11 :845 AND (("54" "55" "56" "57") WITH I U&PGPUB;! OR i,',,,',,,',, ON ! 2010/10/19! I I nickel) I USPAT ' 118·07 ; 

I , , 1~+1 , J I 
11848 1110 wu&20040121283-$).did. or (U& IIU&PGPUB;IIOR liON 12011/05/121 
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I 859 !,',,,',,,',,_51 ! (endodontic "433".clas.) AND (anneal$3 I U&PGPUB;! OR !,',,,',,,',,_ON I 2011/05/12! i ! OR heat NEAR5 treated OR heat) SA.ME I USPAT; ! I 09:40 i 
I ! ((unreactive inert (non NEAR1 I USOCR; ! i i 

I ! oxidizing)) NEAR1 gas) I FPRS; ! ... ··'1 .. ···'! i i i EPO· JPO· i 
t j t ' ' : I ............. ] ................ ] ............................................................................................ ..! ~-~-13~~~! . .! ......................... ] .................. J .......................... ] 

1861 i,',,,',,,',, 1346 ! ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U&PGPUB;! OR i,',,,',,,',, ON ~,' 2009 ~_416/05/12!,' , j Titanium) OR Nitinol) AND (anneal$3 OR! USPAT; j 
I ! heat NEAR5 treated OR heat) SA.ME I USOCR; ! I i 

I I~~~~:~\~)'~~~ ~~) NEAR1 I ~;JFD; I I I 
I ............. , ............... .: .......................................................................................... ...~ g_~~~-~~-! .. .: ......................... , ................... , ........................... , 
I 864 !,',,,',,,',,_ 126 ! ((Ni ADJ Ti) OR (Nickel NEAR1 Titanium) I U&PGPUB;! OR !,',,,',,,',,_ON I 2011/05/12! i ! OR Nitinol) SAME (anneal$3 OR heat I USPAT; ! I 09:52 i 
I ! NEAR5 treated OR heat) SAME I USOCR; ! i i 

I I~~~~:~\~)'~~~ ~~) NEAR1 I ~;JFD; I I I 
I """""'"] """"""""] """"""""""""""""""""""""""""""""""""""""""""""..! ~-~!3~~~I . .J """""""""""'"] """"""""".} """""""""""""] 
i 865110 ! ( (Ni ADJ Ti) OR (Nickel NEAR1Titanium)! U&ffiPUB;! OR I ON 12011/0511 i 

I ............ J J~~\~~~~~l~~~~~~:;~J~+J ........................ J ................... I09561 

I 866 l,',,,',,,',, 8234 ! (anneal$3 OR heat NEAR5 treated OR i U&PGPUB·i OR l,',,,',,,',, ON I 2011/05/12! i ! heat) SAME ((unreactive inert (non I USPAT; 'j 110:00 i 
I ! NEAR1 oxidizing)) NEAR1 gas) SAME I USOCR; ! i i 

I I oxidiz$4 I ~;JFD; I I I 
I """""'"] """"""""] """"""""""""""""""""""""""""""""""""""""""""""..! ~-~!3~~~I . .J """""""""""'"] """"""""".} """""""""""""] 

186718 1 ~~;i~~.;:o0~nhne~~n~~ heat 1 ~~~PUB; loR ION ~~~166051121 

I , J :~~:::\~~:~~~:):~:10:1:1::1 ~+I , ................... ! J 
I 868 l,',,,',,,',, 2 ! Nitinol AND (anneal$3 OR heat NEAR5 I U&PGPUB;! OR l,',,,',,,',, ON I 2011/05/12! i ! treated OR heat) SA.ME ((unreactive I USPAT; ! l1 0:01 i 
I ! inert (non NEAR1 oxidizing)) NEAR1 gas) I USOCR; ! i i 

I ! SA.ME oxidiz$4 I FPRS; ! ... ··'1 .. ···'! i i i EPO· JPO· i 
t j t ' ' : I ............. ] ................ ] ............................................................................................ ..! ~-~!3~~~! . .! ......................... ] .................. J .......................... ] 

I 8691130 I ~~~~~;~~~=~~:~ ~~Dh~~)n~~ OR I ~~~PUB; I OR I ON I ~~16~05/ 121 

I , J :~~:~:\~~:~~~:):~:10:1:1::1 ~+I , ................... ! J 
I 870 !,',,,',,,',,_ 37 ! (titanium ADJ alloy) SAME (anneal$3 OR! U&PGPUB;i OR !,',,,',,,',,_ON I 2011/05/12! i ! heat NEAR5 treated OR heat) SA.ME I USPAT; ! l1 0:02 i 
I ! ((unreactive inert (non NEAR1 I USOCR; ! i i 

I ! oxidizing)) NEAR1 gas) SA.ME oxidiz$4 I FPRS; ! ... ··'1 .. ···'! i i i EPO· JPO· i 
t j t ' ' : I ............. ] ................ ] ............................................................................................ ..! ~-~!3~~~! . .! ......................... ] .................. J .......................... ] 

1 S71 12 I "6783438" pn 1 ~~~PUB; 1 OR I ON 1 ~~1;;o5; 121 

I ............ J ............... J l~+l ........................ J ................... I J 
lr-!1 i1 il i1 :1 II 
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1 872 i,',,,_ 99 i,',,,_ 29/896.1 
1 
~5AJBr i,',,,_ ON 1 ~~~di 05/231 

I I~;JFD:I I I 
I """""'"] """"""""] """"""""""""""""""""""""""""""""""""""""""""""..! ~-~.'3~~~I . .J """""""""""'"] """"""""".} """""""""""""] 

1873154 129/89611 1 ~~~AJB:I oR I ON 1 ~~1i;o5m 

l,,,,, .......................................................................................... l~+l ! ................... ! J 
I 87C'',,,_ 985 i,',,,_ 433/102,224.ccls. I ~5AJB;I OR i,',,,_ ON I ~~~d;o5/231 
I I~;JFD:I I I 
I """""'"] """"""""] """"""""""""""""""""""""""""""""""""""""""""""..! ~-~!3~~~I . .J """""""""""'"] """"""""".} """""""""""""] 

i 875 :,',,,',,,',,_ 41 : (872 873 874) AND ((Ni NEAR1 Ti) OR I U&PGPUB;! OR :,',,,',,,',,_ON l2011/05/23i l ! (Nickel NEAR1 Titanium) OR Nitinol) I U8PAT; ! l14:28 ! 

I I AND (anneal$3 OR heat NEAR5 treated) I ~~~R; I .... ···'1 .. ····'1 
i : I EPO· ,JPO· : 

I ............. , ............... .: .......................................................................................... ...! _g_~~~-~~-t . .: ......................... , ................... , ........................... , 
I 876 i,',,,_ 1411 i,',,,_ 148/402,421 ,426.ccls. I ~5AJB;I OR i,',,,_ ON I ~~\1;09/071 
I I~;JFD:I I I 
I """""'"] """"""""] """"""""""""""""""""""""""""""""""""""""""""""..! ~-~!3~~~I . .J """""""""""'"] """"""""".} """""""""""""] 

1 8771822 I 876 AND titanium I ~~~AJB; I OR I ON I ~~\1~09/071 

l,,,,, .......................................................................................... l~+l ! ................... ! J 
I 878 i,',,,_ 621 i,',,,_ 876 AND titanium AND heat I ~~AJB;I OR i,',,,_ ON I ~~\1~09/071 
I I~JFD:I I I 
I """""'"] """"""""] """"""""""""""""""""""""""""""""""""""""""""""..! ~-~!3~~~I . .J """""""""""'"] """"""""".} """""""""""""] 

i 879 i,',,,',,,',, 254 j 876 AND titanium AND heat AND l U&PGPUB;i OR i,',,,',,,',, ON l2011/09/0?i I I atmosphere I USPAT' i lt3: 18 I 

I ............ J ............... J l~+l ........................ J ................... I J 

I 880 l,',,,',,,',, 159 ! 876 AND titanium AND heat AND i U&PGPUB·i OR l,',,,',,,',, ON l2011/09/07! i ! atmosphere AND (helium neon argon I U8PAT; 'j 113:19 i 

I 1,',,,_ krypton xenon radon) I USOCR; ! i i 

I I~JFD:I I I 
I """""'"] """"""""] """"""""""""""""""""""""""""""""""""""""""""""..! ~-~!3~~~I . .J """""""""""'"] """"""""".} """""""""""""] I ffi t 1126 I ;%~t:)D ~~n~~~o:~e~:e!6'!~~ium I ~~~AJB; I OR I ON I ~~\1~09/071 

I ; ~ neon:r::nkry:t:n~:nonr~:n)l ~~f~ ; ................... ! ~ 
lr-!1 n il n :1 n 

file:///CI/U sers/mnelson3/Documents/e-Red%20Folder/145220 13/EASTSearchHistory .14522013 _Accessible Version.htm[5/29/20 15 11:27:37 AM] 



Page 155

EAST Search History 

I 882 l,',,,',,,',, 121 ! 876 AND titanium AND (heat ADJ i U&PGPUB·i OR l,',,,',,,',, ON i 2011/09/07! i ! treat$4) AND atmosphere AND (helium I USPAT; 'j ! 13:19 i 
I 1,',,,_ neon argon krypton xenon radon) I USOCR; ! i i 

I I~;JFD;I I I 
I """""'"] """"""""] """"""""""""""""""""""""""""""""""""""""""""""..! ~-~.13~~~I . .J """""""""""'"] """"""""".} """""""""""""] 

I Sl313 I ;;:~t:)D ~~n~n~o:~ti~heat ADJ I ~~~PUB; I OR I ON 1 ~~1i609/071 

1''·····························································································1~+1 '···················! J I 884 l,',,,',,,',, 3 ! 148/402.ccls. AND (heat ADJ treat$4) i U&PGPUB·i OR l,',,,',,,',, ON i 2011/09/07! 
i !,',,,',,,_AND endodontic I USPAT; 'j ! 13:24 i I I USOCR; : i i 

I I~JFD;I I I 
I """""'"] """"""""] """"""""""""""""""""""""""""""""""""""""""""""..! ~-~!3~~~I . .J """""""""""'"] """"""""".} """""""""""""] 
1 Sl51191 1148/402 eels AND (heat ADJ treat $4) 1 ~~~PUB; 1 OR I ON I ~~1i~ 09/071 

1''·····························································································1~+1 '···················! J I 886 l,',,,',,,',, 0 ! 148/402.ccls. AND (heat ADJ treat$4) i U&PGPUB·i OR l,',,,',,,',, ON i 2011/09/07! 
i !,',,,',,,_SAME shank I USPAT; 'j !13:24 i I I USOCR; : i i 

I I~JFD;I I I 
I """""'"] """"""""] """"""""""""""""""""""""""""""""""""""""""""""..! ~-~!3~~~I . .J """""""""""'"] """"""""".} """""""""""""] 

I Sl7119 I ~~~!i~~~:?e ':r:n ~~i~r~a~:n I ~~~PUB; I OR I ON I ~~1i~09/071 

I ; ~kr~:to~x~nonr~:~)~~f~ ; ................... ! ~ 
I Sl9 i,',,,_ 336 i,',,,_ 148/669.eels. AND titanium I ~~PUB; I OR i,',,,_ ON I ~~~6~09/071 
I I~JFD;I I I 
I """""'"] """"""""] """"""""""""""""""""""""""""""""""""""""""""""..! ~-~!3~~~I . .J """""""""""'"] """"""""".} """""""""""""] 

I ffiD 148 11:~;;~~e~R -::'!tt~=t:~ed OR I ~~~PUB; I OR I ON 1 ~~16~09/071 

I ' ~ ~=:t~~:~:))•::ti::\(~onl ~f~ ' ................... ! ~ 
I 892 ! 20245! ((shape ADJ memory) superelastic) AND I U&PGPUB;! OR !,',,,',,,',,_ON i 2012/08/23! 
i ! ! ((Ni NEAR1 Ti) OR (Nickel NEAR1 I USPAT; ! ! 10:36 i 
I ! ! Titanium)) I USOCR; ! i i 

I i i i FPRS' i ,.···'1 .. ···'1 

i : : I EPO· , JPO· : 
t j j t ' ' : I ............. ] ................ ] ............................................................................................ ..! ~-~!3~~~! . .! ......................... ] .................. J .......................... ] 

i 893 ! 11539! ((shape ADJ memory) superelastic) AND I U&PGPUB;j OR i,',,,',,,',, ON ! 2012/08/23! I j j (medical dental) AND ((Ni NEAR1 Ti) OR! USPAT; j i 10:36 i 

I I I (Nickel NEAR1 Titanium)) I ~~~R; I .... ···'1 .. ····'1 
i : : I EPO· , JPO· : 

I ............ .: ............... .: .......................................................................................... ...! _g_~~~-~~-t . .: ......................... , ................... , ........................... , 
lr-!1 n il n :1 n 
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! (medical dental) AND ((Ni NEAR1 Ti) OR I U8PAT; ! !1 0:37 i 894 !,',,,',,,',,_ 7768 ! ((shape ADJ memory) superelastic) AND I U&PGPUB;! OR !,',,,',,,',,_ON I 2012/08/23! 

L ~i~~::~:=1~11:nlu~))~~ l ~+~ L J l 
895 l,'',,,'',,,,_ 5395 ! ((shape ADJ memory) superelastic) AND I U&PGPUB;j OR l,'',,,'',,,,_ ON I 2012/08/23! ! ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U8PAT; ! I 10:37 ! 

j Titanium) OR Nitinol) AND (anneal$3 OR! USOCR; j I : 

! heat NEAR5 treated) I FPR8; i .... ··'1 .. ···'1 i I EPO· JPO· i 
............ .: ............... .! .......................................................................................... ...! g_~~~-~~.t .. L ........................ , ................... '-.......................... , 

! superelastic) AND ((Ni NEAR1 Ti) OR I U8PAT; ! 113:06 i 896 !,',,,',,,',,_ 282 ! "148" .clas. AND ((shape ADJ memory) I U&PGPUB;! OR !,',,,',,,',,_ON I 2012/08/28! 

L ~=~k~~~n=;3~~:n~u:~~=,~::t:)l~+~ L J l 
897 l,'',,,'',,,,_ 184 ! "148" .clas. AND ((shape ADJ memory) I U&PGPUB;j OR l,'',,,'',,,,_ ON I 2012/08/28! ! superelastic) AND ((Ni NEAR1 Ti) OR I U8PAT; ! I 13:07 ! 

! (Nickel NEAR1 Titanium) OR Nitinol) I USOCR; ! I i 

! AND (anneal$3 OR heat NEAR5 treated) I FPR8; i .... ··'1 .. ···'1 

! AND @ad<= "20040608" I EPO; JPO; ! 

............ .: ............... .! .......................................................................................... ...! g_~~~-~~.! ... L ........................ : ................... '-.......................... : 
898 !,',,,',,,',,_ 71 ! "148" .clas. AND ((shape ADJ memory) I U&PGPUB;! OR !,',,,',,,',,_ON I 2012/08/28! ! superelastic) AND ((Ni NEAR1 Ti) OR I U8PAT; ! 113:25 i 

! (Nickel NEAR1 Titanium) OR Nitinol) I USOCR; ! i i 
! AND (anneal$3 OR heat NEAR5 treated) I FPR8; ! I i 
j AND (inert gas) AND I EPO; JPO; ! l l 

, :@ad<= "20040608" I DERWENT i , l l 
~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

899 l,'',,,'',,,,_ 18 ! "148" .clas. AND ((shape ADJ memory) I U&PGPUB;j OR l,'',,,'',,,,_ ON I 2012/08/28! ! superelastic) AND ((Ni NEAR1 Ti) OR I U8PAT; ! I 13:26 ! 
! (Nickel NEAR1 Titanium) OR Nitinol) I USOCR; ! I i 

! AND (anneal$3 OR heat NEAR5 treated) I FPR8; i ... ··'1 .. ···'1 

! SAME (inert gas) AND I EPO; JPO; ! 

............ .:.. .............. ! ~~~:::.~.~:.?.29.12.~9.§~~ ................................................ ..1 g_~~~-~~.! .. L ...................... .:.. ................. l. .......................... : 
8100 !,',,,',,,',,_ 13 ! "148" .clas. AND ((shape ADJ memory) I U&PGPUB;! OR !,',,,',,,',,_ON I 2012/08/28! ! superelastic) AND ((Ni NEAR1 Ti) OR I U8PAT; ! 113:32 i 

! (Nickel NEAR1 Titanium) OR Nitinol) I USOCR; ! i i 
! AND (anneal$3 OR heat NEAR5 treated) I FPR8; ! I i 
j SAME (inert gas) SAME temperature I EPO; JPO; ! l l 

, i AND @ad<="20040608" I DERWENT i , l l 
~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

8101 l,',,,',,_ 51 ! (medical dental) AND ((shape ADJ I U&PGPUB;! OR l,',,,',,_ ON I 2012/08/28! ! memory) superelastic) AND ( (Ni NEAR1 i U8PAT· i I 13:33 ! 
! Ti) OR (Nickel NEAR1 Titanium) OR I USOCR; l I i 
! Nitinol) AND (anneal$3 OR heat NEAR5 I FPR8; i I I 

: ! treated) SAME (inert gas) SAME I EPO; JPO; ! : : : 

............ .! ............... .! !.~.~E~~-~.t~.~~ .. ~-~-g .. ~~~:::.~.~:.?.29.1.Q.~9.§~~ ...... ..J _g_~~~-~~.! .. J ........................ .! ................ ...! .......................... .! 
8102!3 !"12977625" IU&PGPUB;!OR !ON !2012/08/28! 

i i I U8PAT· i i i 13'40 i 

I I ~~~,I I 1· I 
i i i DERWENT i i i i 

~~~~~~~~~~~~~3 ~~~~~~~~~~~~~~~~3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~3 ~~~~~~~~~~~~~~~~~~~~~~~~~3 ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~3 

8103 1',,,',, 2 1',,,',, "5380200".pn. I ~~AJBt 1',,,',, ON I ~~~i~12/051 
I ~~~;JPO· I ,.····'1 .. ····'1 

I DERWENT;l 

""""""'' """"""""' """""""""""""""""""""""""""""""""""""""""""""'J I .. §,~=IQ_§ .... J """"""""""""'' """""'""""' """""""""""""' 
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I 8104 i 2819 ! 148/402,421 ,426.ccls. 433/102,224.ccls. I U&PGPUB;! OR 1,',,,',,,_ ON ! 2012/12/05! 

1,.····'1 ·.····' 129/896.1 , 896.11.ccls. I ~FP~RP8~~; I 1 09:41 1 

' ' ' ' ... ··'1 .. ···'1 

! I EPO· JPO· i 
' ' j t ' ' : ! _____________ ] ______________ .) __________________________________________________________________________________________ ...! Q.~-~~~~I __ J ________________________ ) -------------------~ __________________________ ) 

I S1 05 12834 1148/402,421 ,426.ccls. 433/ 1 02,224. eels. I us- ffiPUB; I OR I ON 12013/01 I 1 ol 

IJJ:=_j~~J:_ 
1',,,',, "8048345".pn. I ~5PUBt 1',,,',, ON I ~~~g~o11101 

I ~~~;JPO· I .... ···'1 .. ····'1 
I DERWENT·! 
~ ' : 

I 8107! 2876 ! 148/402,421 ,426.ccls. 433/102,224.ccls. I U&PGPUB;i OR i,,,',,,',,,_ ON l2013/06/04! 
I i !29/896.1,896.11.ccls. IU8PAT; ! 110:10 ! 
~ : : I USOCR; : l ~ 

I I I IFPRS I I I 
I _____________ I ________________ I __________________________________________________________________________________________ J ~~~~+ __ I _________________________ : __________________ .) __________________________ : 

I "8083873" .pn. 

I 8111 i 3097 ! 148/402,421 ,426.ccls. 433/1 02,224.ccls. I U& PGPUB;! OR 1,',,,',,,_ ON ! 2013/10/ 17! 

'''''''''
I ·.······'1 129/896.1,896.11 .eels. I~~~- 1 1 09:51 1 

: I FPR8· , : I : 
' ' ' ' ••• ··'~ .. ···'j 

! I EPO· JPO· i 
' ' j t ' ' : ! ____________ .] ______________ .) __________________________________________________________________________________________ ...! !2.~-~~~I . .J ________________________ ) -------------------~ __________________________ ) 

I 8114 13276 1148/402,421 ,426.ccls. 433/ 1 02,224. eels. I us- ffiPUB; I OR I ON 12014/04/041 

11129/8961:89611~1s I ~~+I i J 0931 I 
l,,,rS1 w',.r8472 1,,. (C22C14/00 OR C22C19/03).CPC. ~~p~UB;InR IrON I ~~1~04/04 

USOCR· i i l i ' ; ; ~ ; 
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I FPR8; 
I EPO; JPO; : 

............ .: ................ : .......................................................................................... ...! g_~~~-~~.! ... L ........................ : ................... '-.......................... : 

8116125921 (A61:/0230H:1:201/007)C: I ~;[H [ I ~~1:04/] 
8117 l,',,,',,,',,_ 608 ! superelastic ADJ nickel ADJ titanium I U&PGPUB;i OR l,',,,',,,',,_ ON I 2014/04/04! 

l,',,,',,,_ AND heat$3 I U8PAT· i I 09:47 i I USOCR; : I : 

I FPR8· i .... ··'1 .. ····'1 I EPO; ,JPO; : 

............ .: ................ : .......................................................................................... ...! g_~~~-~~.! ... L ........................ : ................... '-.......................... : 

811811781 :~·~::~::nickeiA:1itanium ~ ~;[H [ I ~~1:04/] 
81191',,,',,,',,_ 6221 : (C22F1/006 OR C22F1/10 OR I UU&8PPG'AT~UB;I OR 1,,,',,,',,,_ ON 12009~.541/04/04:.' 

I,,',,, C22F1/004).CPC. I USOCR; : I : 

I FPR8· i .... ··'1 .. ····'1 I EPO; ,JPO; : 

............ .: ................ : .......................................................................................... ...! g_~~~-~~.! ... L ........................ : ................... '-.......................... : 

812011414 1':2F1/006)= J ~;[H [ I ~~1:04/] 
8122 l,',,,',,,',,_ 1109 j (C22F1/006).CPC. AND I U&PGPUB;i OR l,',,,',,,',,_ ON I 2014/04/04! 

l,',,,',,,_ @ad<= "20040608" I U8PAT· i I 09:52 i I USOCR; : I : 

I FPR8· i .... ··'1 .. ····'1 I EPO; ,JPO; : 

............ .: ................ : .......................................................................................... ...! g_~~~-~~.! ... L ........................ : ................... '-.......................... : 
8123 l,',,,',,,',,_ 22 ! (C22F1/006).CPC. AND (dental dentistry I U&PGPUB;! OR l,',,,',,,',,_ ON I 2014/04/04! ! "433" .clas.) AND @ad<= "20040608" I U8PAT; ! I 09:53 i 

: I USOCR; : : : 

,I l~+l ,J l 
8124 l,'',,,'',,,,_ 7 ! (C22F1/006).CPC. AND superelastic AND I U&PGPUB;j OR l,'',,,'',,,,_ ON I 2014/04/04! ! (dental dentistry "433".clas.) AND I U8PAT; ! I 09:55 ! 

1 @ad<= "20040608" I ~~~R; 1 .... ··'1 .. ····'1 

i I EPO· ,JPO· i 

""""""" """""""..! """""""""""""""""""""""""""""""""""""""""""""...! g_~~~-~~.t.J """"""""""""" """""""""'' """""""""""""" 
8125 36 (U&20070184406-$ or U& 

20070072147-$ or U8-20040121283-$ 
or U8-20080032260-$ or U& 
20050003325-$ or U8-20030077553-$ 
or U8-20020137008-$ or U& 
20020157806-$ or U8-20020191878-$ 
or U8-20020036057 -$ or U& 
20050090844-$ or U8-20050011596-$ 
or U8-20040129352-$ or U& 
20030188810-$ or U8-20020185200-$ 

U&PGPUB; OR 
U8PAT; 
DERWENT 

ON 
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or U8-20040193246-$) .did. or ( U8-
6431863-$ or U&6428634-$ or U& 
4490112-$ or U&6375458-$ or U& 
5921775-$ or U&5897316-$ or U& 
5882198-$ or U&5775902-$ or U& 
5080584-$ or U&6206695-$ or U& 
7137815-$ or U&5941760-$ or U& 
5653590-$ or U& 7779542-$ or U& 
6087640-$ or U&6783438-$ or U& 
6540849-$ or U&5380200-$ or U& 
7207111-$ or U&5092941-$) .did. or 

81261',,,',, 19 1',,,',, Si25 AND superelastic I ~~AJBt 1',,,',, ON I ~~~:607/161 
I ~~~;JPO· I ,.····'11 .. ···' I DERWENT·! 

""""""" """"""""' """""""""""""""""""""""""""""""""""""""""""""...! !.!?~=!~.~ .. :..: """"""""""""" """""""""'""""""""""""""' 

S1m'',,,, 2 I,,',,, "5984679".pn. 1 ~~~~B;I OR I,,',,, ON 1 ~~~:~07/161 

~~____j~~J~ 
8128! 20857! ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U&PGPUB;j OR l,',,,',,,',,_ ON l2014/07/16! j Titanium) OR Nitinol) AND (anneal$3 OR! U8PAT; j l11 :58 i 

! heat NEAR5 treated OR heat) AND I USOCR; ! l : 

! (martensit$3 OR deform$3) I FPR8; ! .... ··'! .. ····'! i i EPO· JPO· i 

""""""'' """""""__! """""""""""""""""""""""""""""""""""""""""""""'J g_§~~~-~-±J """"""""""""'' """"""""'"' """""""""""""' 
j Titanium) OR Nitinol) AND (anneal$3 OR! U8PAT; j i 11:58 i 8129 l,',,,',,,',, 8052 ! ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U&PGPUB;! OR l,',,,',,,',, ON j 2014/07/16j 

~J~~~_j~ 
8130 l,',,,',,,',,_ 91 ! ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U&PGPUB;j OR l,',,,',,,',,_ ON l2014/07/16! j Titanium) OR Nitinol) AND (anneal$3 OR! U8PAT; j l11 :58 i 

! heat NEAR5 treated OR heat) SAME I USOCR; ! l : 

! (martensit$3 OR deform$3) AND I FPR8; ! .... ··'! .. ···'1 

! "433" .clas. I EPO; JPO; ! 

............. : ................ ! ........................................................................................... J g_§~YY.~-~-I .. !. ........................ : ................... , .......................... : 
j Titanium) OR Nitinol) AND (anneal$3 OR! U8PAT; j i 11:59 i 8131 l,',,,',,,',, 45 ! ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U&PGPUB;! OR l,',,,',,,',, ON j 2014/07/16j 

~J~~~_j~ 
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(54) (TITLE OF THE INVENTION) Root canal treatment apparatus 

(57) (ABSTRACT) 

(PROBLEM) Provide a highly durable root canal treatment 
apparatus that is unlikely to become damaged in tbe event 
that flex acts upon it while rotating during root canal 
fonnation. 
(MEANS FOR SOLVING) Work portion 4 of a designated 
length fi·om tip 3 is formed on file A serving as the root 
canal treatment apparat,.Is, which has a shaft-shaped needle 
po1tion 1 made ofnickeHitaniUJn alloy on which a shank 5 
is fonned continuously with work portion 4, and at least a 
pmtion or the entirety of work portion 4 is subjected to heat 
treatment focused on resistance to rotating tl.ttigue. 
(SELECTED DRAWING) Fig. l 
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(SCOPE OF PATENT CLAIMS) 

(CLAIM I) Shaft-shaped root canal treatment apparatus made of nickel-titanium alloy, on which a work portion of a designated 
length from the tip is fom1ed and on which a shank is formed continuously with said work portion, which root canal treatment 
apparatus is characterized in that at )east a portion or the entirety of the work portion is subjected to heat {featment focused on 
resistance to rotating fatig~te. 
(DETAILED DESCRIT'TIQN OF THE INVENTION) 

(TECHNICAL FIELD) 

(000!) 
This invention rel<~tes to a root canal treatment apparatus for dental care, particularly to a root canal treatment apparatus that 

has improved resistance to wear arising from rotation of a root canal treatment apparatus that performs the intended treatment by 
rotating, entering and exiting in the length direction. or repeatedly switching between forward and reverse by roughly l/4 of a 
rotation. 
(BACKGROUND ART) 

(0002) 
Examples of apparatuses for the treatment of the root canal of a tooth by rotation that shape the root canal by cutting include a 

file and a reamer. Thes.e root canal treatment apparatuses are comprised of a member shaped by forming a work portion provided 
with a cutting edge or projection on a finely tapered axial rod in accordance with the treatment objective, or forming a work 
portion by shaping a tapered axial rod into a spiral shape. Fmihermore, depending on the model, a handle or glip allowing the 
doctor to grasp and operate the apparatus may be integrally attached to the end of the aforesaid member to allow the. doctor to 
directly operate the apparatus or grip the apparatus by means of the chuck of a handpiece or the like. 
(0003) 

Root canals are vet:y fine and there is considerable disparity in their shape and thickness from person to person. For this reason, 
even the same model of root canal treatment apparatus comes in a varie\y of models of differing thickness. For example, if using 
a lllc to f(llm the root canal by cutting, it is necessary to deform the llle according to the shape ofthe root canal in order to keep 
from damaging the tissue surrounding the root canal, i.e. it is necessary for the file to have appropriate elasticity. 
(0004) 

The technology in Patent Literature I has bee.n proposed as a root canal treatment apparatus with high elMticity and shape 
restorability of the kind described above.. This technology relates to a root canal treatment apparatus manufactured by forming a 
work portion on shape memory-treated axial rod material having superelastic property by performing removal processii1g while 
retaining at below the shape memory treatment temperature .. 
(0005) 

In the aforesaid root canal treatment apparatus, the axial rod on which a work po1tion has been fonned ddonns supply 
according to l1Pplled external force and r11pidly regains its original shape when the external Ioree is removed, For this reason, it is 
able to follow the shape of the root canal ve1:y c.losdy, making it possible to form a root canal to a high leve.l of precision. 
(0006) 
(PATENT LITERATURE I) Japanese Patent Publi~;;ation No. 3375765 
(DISCLOSURE OF THE INVENT! ON) 

(PROHLEM TO BE SOLVED BY THE lNVENTION) 

(0007) 
In the root canal treatment apparatus in the aforesaid Patent Literature I, the entire length of t.lJe work portion has uniform 

superelastic property, for which rea~on when the work portion is bent, the work portion on the free end attempts to retum to its 
original shape, producing stress as the tip is inserted into the root canal and bent during root can.al treatment. In particular, when 
shaping the root canal, because rotation occurs with primarily the tip of the work portion bent, flex stress acts on the work portion, 
producing an issue whereby 1J1ere is a higher likelihood of damaging the narrow tip portion, 
(0008) 

The objective of this invention is to provide a .root canal treatment apparatus that is unlikely to become damaged in the event 
thai flex acts upon it while rotating during root canal frnmation, i.e. that is highly durable. 
(MEANS OF SOLVING THE PROBLEM) 

(0009) 
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To solve the aforesaid problem, the root canal treatmellt app;rratus in this invention is a shall-shaped roo[ canal treatment 
apparatus made of nickel-titanium alloy, on which a wotk portion of a designated length from the tip is fbrmed and on which a 
shank is formed continuously with said work portion, in which root canal treatment apparatus at least a portion or the entirety of 
the work portion is subjected to heat treatment focused on resistance to rotating fatigue. 
(EFFECT OF TilE INVENTION) 

(001 0) 
In the root canal treatment apparatus in this invention, subjecting at least a portion or the entirety of the work portion to heat 

treatment focused on resistance to rotating fatigue makes it possible to achieve high resist(lnce to flex occurring as a result of 
rotation during root canal treatment 
(PREFERRED EMBODIMENT OF THE INVENTION) 

(0011) 
The root canal treatment apparatus in this invention is an apparatus fbr the treatment of a root canal by rotation, and applies to 

all apparatuses made using axial-shaped material m<lde of nickel-titanium (Ni-Ti) alloy. In root canal treatment apparatuses of 
this kind, a work portion having a shape most suited to the intended treatment is fhnned on one end, and an operation portion 
operated by the doctor is fonned on the other end. This operating portion is funned into a bandle if directly operated by hand by 
the doctor, or is fumished with a handle in a shape most suited to the structure ofthe grip of said apparatus in the event that an 
apparatus such as a handpie~.;e is used. 
(0012) 

In particular, subjecting at least a portion or the entirety of the work portion to heat treatment focused on resistance improves 
the durability ofthe site on which flex acts during root canal treatment, making it possible to eliminate the risk of breakage. 
(EMBODIMENT I) 
(00 13) 

Preferred embodiments of the mot canal treatment apparatus in this invention will be described below using the drawings. Fig. 
1 is a drawing showing a file that is a repres.entative example of a root canal treatment apparatus. Fig. 2 is a schematic drawing 
illustrating the composition when perfom1ing a fatigue rupture test for the tip of the file. 
(0014) 

The shape of file A will be described by means of Fig. 1 to represent the aforesaid root canal treatment apparatus. File A is an 
apparatus that cuts the wall of the root canal, and is comprised of a needle I and handle 2. 
(0015) 

A tapered work portion 4 is formed on needle 1 over a span of a designated length from tip 3, and a straight shank 5 is fonned 
continuously with ·work portion 4. Work pmtion 4 can have a rectangular, triangular or square shape depending on the type, each 
of which is constituted in such a w~:~y as to be able to exert its own unique functions. 
(00!6) 

In File A in this embodiment, fanning the rectangu11U· cross-section into a spiral shape along work portion 4 produces a groove 
4a and cutting edge 4b along said groove 4a. 
(0017) 

Shank 5 has the function of being attached to handle 2. As indicated in Fig. 2, a handle can be constituted in such a way a~ to 
be gripped by the chuck of a handpiece or allow a doctor to grip it while operating the apparatus, with each fonned into a shape 
and from a material corresponding to its function. 
(0018) 

For example, the handle 2 shov.n in the drawing is made of a metal such as stainless steel, and shank 5 is inserted into a hole 
fonned in the axis and fastened by bonding. If forming a handle operated by having a doctor grip it by hand, shank 5 is 
sometimes fastened by integraUy insert-molding by injection-molding with a synthetic resin, 
(0019) 

Needle I is made of nickel-titanium (Ni-Ti) alloy and is formed using a wire having a diameter cmTesponding to the diameter 
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of needle l comprising file A, with portion 6, which is a portion of work portion 4, being subjected to heat trea!nlent foci) sed on 
resistance to rotating f.'ltigue (hereinafter referred to as ·'durability heat treatment"). 
(0020) 

Moreover, in this embodiment, durability heat treatment of file A is performed only on portion 6 from tip 3 of work portion 4, 
but naturally, it is also acceptable to perform durability heat treatment over the entirety of work portion 4 in this invention. 
(0021) 

There is no particulw restriction on the length of portion 6 of work portion 4. In tests ofthis invention and the like, there were 
many instances of breakage at the region 2 mm to 3 mm from the tip when the entirety of the work portion was made to have 
superelastic property. For this reason, Uw kngth of portion 6 ofwork portion 4 must be at least2 mm from tip 3, and at most the 
full length of work portion 4. The range for the prefetable length .of portion 6 is on the order of 3 mm to I 0 mm from tip 3 when 
the length of work portion 4 is 16 mm, 3 mm or 4 mm being particularly preferable. 
(0022) 

Furthennore, the length of portion 6 may be altered to correspond to the taper of file A. For example, if the taper is 2/100. the 
portion furthest !rom tip 3 of work portion 4 (base) will not have a large diameter, so by using a designated length range from tip 
3 for portion 6 and giving the other portions superelastic property, it is possible to retain the strength of the base. If the taper is 
41100 or 6/100, the diameter ofthc base is large, so the strength of the base will be retained even if the entirety of work portion 4 
is subjected to durability heat treatment, and ope.rahihty will be good. 
(0023) 

Durability heat treatment of portion 6 of work portion 4 is pertbrmed by heating the portion intended for durability heat 
treatment (portion 6 or the entirety of work portion 4) to a temperature obtained by testing to be described below, and retaining 
the raised temperature for a length of time obtained by testing. This durability heat treatment sets the Aftemperature of the Ni-Ti 
alloy serving as the material of the file to a temperature greater than normal temperature, thereby making the site of portion 6 
able to exe1t shape memmy function. 
(0024) 

In a file A comprised in the manner set forth above, prior to treatment, a doctor is able to pre-curve portion 6 in accordance 
with the shape of the root canal or the shape of the apical foramen. By thus performing pre-curving, it becomes possible for tip 3 
and portion 6 to closely follow the root canal when tip 3 is inserted into the root canal while perJbrming treatment. SJ.tbsequent to 
completion of treatment and removal from the root canal, the doctor can apply force to cause it to regain its original shape, or 
heating can be performed to a temperature greater than the Af temperature set by durability heat treatment to cause it to regain its 
original shape. 
(0025) 

The aforesaid portion 6 is extremely flexible, which makes it possible to extend the length of time until breakage when work 
portion 4 is rotated while bent while tip 3 is inse.rted into the root canal, or when entering and exiting in the length direction, or 
when repeatedly switching between forward and reverse by roughly l/4 of a rotation. 
(0026) 

In particular, because work portion 4 is fbrmed in a tapered shape, when work portion 4 is bent with tip 3 as the fulcrum, shank 
5 will remain essentially straight, making shank 5 of work portion 4 an arc shape with a small curvature, while the curvature 
increases moving towards portion 6 such tbat the arc becomes more promin.ently curved, and portion 6 will be significantly bent. 
In short, work portion 4 is n.ot bent uniformly, but is rather bent in accordance with the taper. When the bending of work portion 
4 is released, sections other than pmtion 6 retum to their original shape (for example straight) and portion 6 retains its bent shape. 
(0027) 

Next, t.he testing method for setting the heat treatment ternperature and retention time (heat treatment conditions) when 
perfom1ing heat treatment focused on resistance to rotating fatigue over either portion 6, whi.ch is a portion of work portion 4, or 
the entirety of work portion 4, will be described together with results thereof 
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(0028) 
The objective ofthis testing is to investigate the heat treatment conditions most conducive to achieving high durability in file A, 

assuming the mast extreme rotation during ro.ot canal treatment involving rotating, entering and exiting in the 1ength direction or 
repeatedly switching between fonvard and reverse by roughly l/4 of a rotation .• as well as to investigate the heat treatment 
conditions common to different Ni-Ti alloys. 
(0029) 

For this reason, this testing was performed by producing tiles A with the same specifications using as raw material a p1urality 
of types of Ni-Ti alloy wire, performing fatigue rupture test on a plurality of samples subjected to heat treatment under different 
temperature and retention times using the device shown in Fig. 2, measuring the time until rupture, and comparing the mea~tJred 
results, thereby discovering the heat treatment conditions focused on durability to rotating fatigue. 
(0030) 

It is best for the time until occurrence of fatigue rupture in file A to be as long as possible. However, because there must be 
some benchmark in or<ler to make a judgment, in this test, the benchmark was set to roughly 20 minutes without the occurrence 
of fatigue rupture when tested with the fatigue rupture tester described below. 
(0031) 

Using a wire with a diameter of roughly 1.0 mm composed of Ni: 55.76 wt%, remainder Ti (material 1), Ni: 55.91 wt%, 
remainder Ti (material2), Ni: 55.97 wt%, remainder Ti (material 3), Ni: 55.90 vvt%, remainder Ti (material4) and Ni: 55.89 wt%, 
remainder Ti (material 5) as the material comprising file A, a plurality of no. 30 files were produced, each having a tip diameter 
of roughly 0.3 mm, taper 41100, rectangular cross-sectional shape, roughly 25 mm length of needle projecting fi·om handle 2 and 
roughly 15 mm length ofworkpmtion. 
(0032) 

Next, samples were produced from the files A produced from materials 1 to 5. one not subjected to heat treatment (untreated), 
one heat treated by retaining at 300°C for 30 minutes (heat treatment condit.Jon 1), one heat treated by retaining at 400°C for 30 
minutes (heat treatment condition 2), one heat treated by retaining at 500°C for 30 minutes (heat treatment condition 3), and one 
heat treated by retaining at 6009 C for J 5 minutes (heat treatment condition 4). and a fatigue rupture t<:st (durability) was 
performed, with a bending test and torsion test performed corroboratively. 
(0033) 

Moreover, during each test, in one san1ple, heat treatment was performed by inserting the needle I made ofNi-Ti alloy into an 
electric furnace and subjecting the entirety of work portion 4 to heat treatment, while in another sample, heat treatment was 
perf01med only for portion 6 tl·orn tip 3. Five samples were tested under the same conditions. Indicated values are a summary of 
test d.ata. 
(0034) 

First, the bending test method and results will be described. The bending test was petfo1med using a sample in which the 
entirety of ne.edle I was heat treated, by bending to 45" while grasping a location 3 mm from the tip 3 of work portion 4 and 
measuring the maximum torque. The results of the bending test for untreated samples I to 5 were within the range of 40gf-cm to 
50gf-cm, for heat treatment condition 1 samples I to 5 within the range of 40gf-cm to 55gf"cm, for beat treatment condition 2 
samples 1 to 5 within the range of 35gf-cm to 40gf-cm, lor heat treatment condition 3 s.amples 1 to 5 within the range of30gf-cm 
to 40gf-cm, and for heat treatment condition 4 samples l to 5 within the range of 35gf•cm to 40gf-cm, showing no significant 
di trerence. 
(0035) 

Next. the torsion te:.i method and results will be described. The torsion test was performed using a sample in which the entirety 
of needle 1 was heat treated, by grasping a location 3 rom fr(;}m the tip 3 of work portion 4 and rotating, and measuring the 
maximum torque and angle at the time of rupture. The results of the torsion test for the untreated condition samples 1 to 5 were 
within the range of maximum torq11e 70gf-cm to SOgf-cm and angle 400° to 5009

, tor heat treatment condition 1 samples J to 5 
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within the range of maximum torque 70gf-cm to &Ogf-cm and angle 400° to 500°, for heat treatment condition 2 samples I to 5 
within the range ofm<Jximum torque 80gf-cm to 120gf-cm and angle 400G to 600°, for heat treatment condition 3 samples 1 to 5 
within the range ofm<Jximum torque 70gf-cm to IOOgl~cm and angle 450° to 700°, and for heat treatment condition 4 samples 1 
to 5 within the range of maximum torque 70gf-cm to 90gf-cm and angle !WOo to II ooo, revealing that although the test results for 
heat treal'T!e.nt condition 4 were significant compared to the other conditions, there was nu significant difference between the 
other he<!! treatment co11ditions. 
(0036) 

Next, the fatigue rupture test method and results will be described, The fatigue rupture test was perfunned using a sample in 
which the entirety of needle I was heat treated using the device shown in Fig. 2. In short, using a devlc.e furnished with a pair of 
pins 21. 22 having a groove 2la, 22a capable ofreceiving the tip 3 of work portion 4, one of the pins 21 was set in such a way 
that the center thereof colTesponded to a pos.ition 4 mm from the tip 3 of work portion 4 and tip 3 was. inserted into the groove 
22a of the other pin 22, thereby bending portion 6 of work portion 4 by roughly 45 degrees, this state W<!S maintained while 
rotating 200 times per minute, and time until rupture was measured. 
(0037) 

The results of this fatigue ruptme test revealed that time until fatigue rupture changes significantly depending oi1 heat tre<!t!ileilt 
conditions. In short, time until fatigue rupture was roughly 18 minutes in material 2, which had the highest durability among the 
untreated condition, within lhe range of 5 to 10 minutes in the case of heat treatment condition 1, within the range of 4 to 1 1 
minutes in the case of hellt trelltment condition 3, and within the range of 3 to 5 minutes in the case of heat treatment conditi0n 4, 
whereas. time until fatigue rupture was within the range of 8 to 56 minutes in the case of heat treatment condition 2 ( 400°C - 30 
minutes), revealing a significant increase in the tim\! until f<J!igue rupture compared to the other heat treatment conditions. 
(0.038) 

In short, when heat treutment is perfom1ed under heat treatment condition 2, there is significant lengthening effect on the 
fatigue rupture time, indicating that this heat treatment is capable of imparting a high level of durability. 
{0039) 

As indicated above, it was found that perfonning heat treatment of Ni-Ti alloy material while retaining for 30 minutes at 
400°C improved durability. However, it is noi clear whether or not the condition of 4009C- 30 minutes is ideaL For this reason, 
a fatigue rupture test was perfom1ed by using a single material and processing time and changing the temperature. 
(0040) 

The material used in the test was the aforesaid material 2 having a composition of Ni: 55 . .91 wt%, remainder Ti. A fatigue 
rupture test was performed for samples heat treated, respectively, <!t a temperature of 250°C, 300"C, 350°C, 375°C, 400"C, 
41 0°C, 420"C, 425°C, 430°C, 440°C, 450°C, 475°C, 500°C and 550°C. 
(0041) 

The results of the aforesaid rupture tests. are shown in Fig. 3. As shown in this diagram, results show that time until fatigue 
rupture exceeds 15 minutes when heat treatment temperature is within the range of 400"C to 450°( and exceeds 20 minutes when 
heat treatment temperoture is within the range of 430°C to 440°C. Based on tl1ese test results, it can be said that heat treatment 
focused on resistance to f"Ol!l:ting fatigue C<!n be performed over the entirety of the work portiun by perfonning heat treatment at a 
heat treatment temperature within the range of 400°C to 450°C and retaining for 30 minutes. 
(0042) 

Next, using a partial heati11g device not shown in the drawings[,] with the he<!t treatment range within the range of roughly 5 
mm from tip 3 of work portion 4 or within the range of roughly I 0 rnm lrom tip 3, the aforesaid material 2 composed of Ni.: 55.91 
1.vt%, remainder Ti as the material, 400°C (350"C, 340°C), 425"C (370"C, 360°C), 450°C (390°C, 375"C), 475°C (41 0°C, 
390°C), 500°C (440"C, 420°C), 525"C (460°C, 430°C), 550°C (480°C, 440[°CJ) as the heat treatment temperature - partial 
heating de.vice temperature setting, and 45 minutes (fixed) as the retention lime, a fatigue rupture test was performed on a sample 
subjected to heat treatment ut a temperature selected from among the aforesaid conditions. As a comparative example, a fatigue 
rupture test was performed on a sample that was heat-treated at 400°C for 45 minutes using a drier. 
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(0043) 
Moreover, heat treatment of a range roughly 5 nun and roughly 10 mm from the tip of work portion 4 was perfonned on a very 

fine axial boll within a limited range, so it is not possible to prescribe clear dimensions. For this reason, it is difficult to express 
the length range from tip 3 as a precise numeral value, and hence the range must be expressed as a range of on the order of 
roughly 5 mm or roughly 10 mm. 
(0044) 

When performing heat treatment using partial heating device, there is no guarantee that the temperature setting of the partial 
heating device and the actual temperature of the sample will match precisely. When heal treatment was actually performed with a 
partial heating device, a difference was found between the measured surface tempemture of the sample and the temperature 
setting. In short, the first temperature in parenU1eses is the surface temperature of the san1ple as measured when a range of 
roughly 5 mm from the tip was heated, and the second temperature is the swf\lce temperature of the sample as measured when a 
range of roughly 10 mm from the tip was heated, versus the aforesaid temperature setting of the partial heati11g device. Thus, the 
surface temperature of the sample during heat treatment was measured to be a temperature lower than the temperature setting of 
the partial heating device. 
(0045) 

As a result of the aforesaid tests, it was found that in the case of a heat treatment range of roughly 5 mf11, the time until 
occurrence of fatigue rupture was roughly 29 minutes when the heat treatment temperature was set to 425°C, whereas in the ca<>e 
of other heat treatment conditions fatigue rupture occurred after 20 minutes or less. 
(0046) 

In the case of a heat treatment range of roughly l 0 mm, the time until occurrence of fatigue rupture exceeded 20 minutes when 
the heat treatment temperature was within a range of 425°C to 500°C. In the case of a heat treatment temperature of 525"C, 
fatigue mpture occun·ed at roughly 19 minutes. 
(0047) 

In the comparative example, the time until occurrence of fatigue rupture was roughly 35 minutes. 
(0048) 

For practical purposes, it is adequate for the time until occunence offutigue rupture ttJ be on the order of roughly 20 minutes 
or greater, for which reason it can be said that heat treatment focused on resist;mce to rotating fatigue over a portion of U1e work 
portion can be applied by perfonning heat treatment under heat treatment conditions of 425°C- 45 minutes in a file A that was 
heat-treated within a range of roughly 5 mm from the tip, and under heat treatment conditions of 425"C- 45 minutes to 525°C-
45 minutes in a file A that was heat-treated within a range of roughly I 0 mm from the tip. 
(0049) 

As set forth above, puUing together the results of fatigue rupture tests of samples wherein the entirety of the work portion 4 
was heat-treated and fatigue rupture [tests J ofsamples in which a range of 5 mm and I 0 mm from the tip ofthe work portion was 
heat-treated, it can be said to be possible to apply heat treatment lbcused on resistance to rotating fatigue over a portion or the 
entirety of the work portion by perfotming heat treatment with the heat treatment temperature set to within the range of 400°C to 
450°C and retaining for 30 minutes to 45 minutes. 
(0050) 

In a file A of the kind described above, by gripping handle 2. in the chuck of a h<mdpiece not shown ln the drawings and having 
the doctor hold this handpiec.e, once pottion 6 formed on work portion 4 has been pre-bent into a shape corresponding to the 
shape of the root canal of the patie11t, it is possible to shape the root canal by cutting the walls of said root canal by inserting tip 3 
into the root canal and rotating in the direction of cutting edge 4b while displacing axially. 
(0051) 

Moreover, although in this embodiment a cutting edge 4b was formed because a file A was taken as an example of the root 
Canal treatment apparatus, a cutting edge 4b will not necessarily be formed in the work portion 4 of all root canal treatment 
apparatuses; in some cases, a pointed projecti(lfl or tapered coil will be fonned. Even in the case of root canal treatment 
apparatuses of this kind, it is possible to achieve high durability by performing heat durability heat treatment over portion 6 of 
work portion 4 or over the entirety of work portion 4 as long as the root canal treatment apparatus treats a root canal by rotation. 
(0052) 

As set forth above, there is no particular restriction on the method of manufacturing a file A; however, representative methods 
wiiJ be described briefly. The first manufacturing method involves forming a work portion by performing meta{ removal 
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processing on ml:)terial previously granted supere1asticily, and subsequently subjecting a portion or the entirety of the tip of the 
work portion to durability heat treatment. 
(0053) 

In short, axial bolt-shaped material is fanned by cutting wire made of Ni-Ti alloy granted superelasticity in advance and 
having a diameter corresponding to the thickness of the intended file to the length of said file, and then a needle portion is formed 
by tapeling this mi:!terial, machining the groove and cutting edge, machining the tip, and maehining the work portion and shank. 
At this time, because it is impossible to perfonn plastic working on the material clue to its superelasticity, the various processes 
perfonned on the matelial are perfonncd by means of processes involving the removal of metal including grinding. 
(0054) 

Next, a portioil subjected to durability heat treatment is formed over a range of a designated length from the tip of the work. 
portion or over the entirety of work portion 4, This process is performed by using refrigenmt to cool the sections of the needle 
~!ready funned into a prescribed shape that do not correspond to the sections intended to be Sl.lbJected to durability heat treatment, 
and then heating according to pre-set heat treatment conditions for temperature and retention time. There is no particular 
restriction on the refrigerant used at this time; lor example, water can be used. 
(0055) 

The intended file can then be manufactured by inserting the shank of the needle provided with a portion 6. subjected to 
durability heat treatment over a range of a designated length from the tip of the work portion or over the entirety of the work 
portion in the manner set forth above into the handle and bonding the two bgether. 
(0056) 

A second manufacturing method involves manufacturing the intended file by subJecting a range of a designated length 
corresponding to the portion subjected to durability heat treatment, or a portion corresponding to the entirety of the work portion, 
to durability heat treatment from one end at the stage where the material is fanned, and subsequently perfonning processing 
involving the removal of metal from the materia] to fonn a work portion with a groove and cutting edge. 
(0057) 

In the second mamJfacturing method described above, a segment subjected to durability heat treatment at the material stage 
and a section having superelasticity are fonned, with the work portion being fmmed by subjecting this material to metal removal 
processing. Accordingly, a needle shape is remembered by, and a groove and cutting edge continuous with the superelastic 
portion are fonned on, the po11ion subjected to durability heal treatment. 
(OOSS) 

The intended f1le can then be manufactured by subjecting material furnished in the manner set forth above with a segment 
eorrecsponding to the portion subjeeted to durability heat treatment and a segment corresponding to the superelastic portion to 
processing involving metal removal so as to fonn a needle comprised of a work portion and shank, and subsequently inserting the 
shank in the handle and bonding the two togetheL 
(INDUSTRIAL APPLICABIUTY) 

(0059) 
The root canal treatment apparatl)s in this invention proffers tlw advantage of making it possible to prolong the length of time 

until occurrence of rupture when treating a root canal by inserting the tip portion thereof h1to a root canal with a complicated 
shape and rotating, even when fatigue occurs as a result of t11is rotation. 
(BRIEF DESCRIPTION OF THE DRAWINGS) 

(0060) 
(FIG. 1) Drawing showing a lite serving as a representative example of a root cai1al treatment apparatus. 
(FIG. 2) Schematic drawing illustrating the composition when performing a fatigue rupture test for the tip of the file. 
(FIG. 3) Diagram showing the test restilts for fatigue rupture time when the same material was heat-treated at a different 
temperattJre. 
(EXPLANATION OF REFERENCES) 
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(Fig. 3) 
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1!£ K li td; G ts. v' tz. 0 , ir~ 5-1 G (;;); 7lc ftl/,l 3 h' G ,Pfi it O) :E4 '2: ~r~ Qf.f t L , .:t- o) fill 0) i'iB 51 ~i ili1 0il1 ·11 H' 
tl: K 9 .n tJ . .n~ 8'-~ mu o) 5m ~ ~ 1* iif ~~t 0 c. t tJ' nr tm -c: as 0 " :r- 1\ n' 4 / 1 o o , s / 1 o 
0 0) t~ f1 , 7c g:rHWJ (]) ff iJ~ }\: ~ < fd:. 0 tc. 01) , ff' * iS~ 4 0) ~ 15~ ic J1 G T iJ ?\ ~ Jl1J'lfi 12 tli!i G tc. t~ 20 

fll." t n ;iHOJ 0) ~3.! ¢ 'i 1¥ Ht ~ tl T .:JB fJ , :J',\id'f' ·11 IJ: a v' " 
(0023] 

~8S4Kfi'2:0~$96K~90i1?\~Jl1W~. i1?\~~-9~!$ffi C$~6~1'P~ 

;1B 4 0) ~ f'ifl ) 12 , til: :i!t ~g- 0 ,;;rt !~ K J:: -::> T :m, G tt tc. 1/ilt lit ~;: J:. !h' ~ -1± 15 t :tl; f<:. , _t ti! ~ -1± tc r/11 
)j 12 ~It ~ K J:: -:> T iff. G tl ft. 1f1f PsHIR :t;J 9 0 c t T fj b tl 0 a C 0) iJ ?\ ~\ Jl1 tiM f;l; , 7 7 -1 ;J.; 0) 

ft :¥4 t tJ: 0 N i - T 1 f1 ~ 0) A f t,lil rt 12 'At rliil J:: fJ t ~ v1 ti'iii Jjt t 9 0 t o) c' as fJ , ~~ f,l G 12 
W~~WM~~~#G~0~ffiK~~90tO)T'JlJ0a 

(0024) 

.l ~c 0) ~D < m ,w. ~ .n tc. 7 7 1 ;].; A -z: &:t , m iP. rc ~J'f, L , tx ~fli tf -~ ~ o) :t& 1& 0) M ~* , £Jx ~,., &i 
fill 12 r:::l 0) fl3 ~R k xi $ ¢ -1± T 'f 01) g~ 57' B 12 1ffi f:f T .ts < ( 7' v 1:J - 7' ) c. t h~ PJ ~~~ t tJ: .Q o c 30 
o) J:: 'J fr.::. 7' v f.J - 7' 12 % 1£ L T ;t-s < c t c· , 9C ft!M 3 12 :fN W lr.::. N1 A. L T fiH~ 12 fi· -? II%H: , % 
Jill,! 3 Hz. tf (ill 57' 6 tJI :fll! 1~{ f<:: ;'l;f L T ,1::; v • ).1} {Q: '11 ~ )'[ Nl 9 0 C t 'l/1 P J tm t fd:. 0 o -=t- L T rf:l '#;i b~ ~ 
YLTWW~G~!J~Gk •• ~m~hi2~ATWM(])m~K~%-.!-tt~ct~PJ~l."~ 
1), * tri1?\M~£11H<:: J::-::> T~JE~~"ltc: A f ibli!JtJ../.J:.t<:J::¥'f.-.!-tt0 <.: t C':fJJWJO)~~RI2@J 

111: 9 0 c t ·IJ' l3J fl~ -c as 0 0 

(0025] 

J:. ~c a~)]' 6 f:J: 5i~UiX ·111<::. 1fJ: JJ, 9C !1iM 3 12 :fN W ~;: ~}... G tdR l\~ T' W ~ ef). 4 12 !:ill If T [fJHii ~ 12: 
tt. fJ , k ~ 15 ltiJ fc. /±\ L }\ tl L tc I? , I / 4 lnl'lii < G v > 0) iE ~ 'lii\. if. t'v¥l ~1 i!R 9 <.: t :\? ~ -1± f;:_ t 
~ , ~ff trr rc ¥ 0 ri~ r~ 12 .& < i- 0 c. t n' ·i'!J t£~ -c· as 0 " 
r o o 2 B J 4o 

44' ~c , 1t- JR 1i~ 4 n' 7- - 1 ~ ~* rc. JB M ~ .n -r ~,, 0 rc. 01) , 9e ii!M 3 12 sz: ,rf?. t t-- -r ft x m1 4 12 l:llllf' 

t:: t ~ , v ,., / 7 s ~:J: ~ItS rill: *~ 12 *- 'r'if L, • f'r -. g:~ 4 (]) v ,., / ;; s ffiiJ ti EJ:E !¥ 0) 1]1 ¢ ~," sm ~* t ts. 
'J • tm 7-1 6 OOJ [c :tf:€ )[[ 9 0 tc ftt ? -r iJ:I:J * t} * ~ < ts. "J -r 5~ < fiiltf' G n tL. 'Jill tR t .~;J:; '? , j! ~z: , 
gB 51 6 fi J:: IJ ~9'! < lffi ~f t;, tL Q 0 Gfl -~ ' it- .. g:p 4 [;I: - ~~ f;: fl:E Vf G .n 0 t (J_) <:: fi ts. < ' j- -- ~~ 

fC: :Xt ~15 G T i±l3 If' G n 0 o .:<[- G T fF -a &f5 4 (]) i±l3 If if. ~¥ tlff; 9 0 t , 1511 51 6 J;J. 1"1- OJ tf~ 1.\L ~i :71: 0) Jt5 
~:k ( i11J x 'J llll: !frt :J:k ) tr.::.. f!! .iG G , &I) ~1 6 fJ: Ell3 f:f G tl tc. ~ ~R 12 *i tW 9 0 o 

(0027] 

:ff\ fc. , 1'1" .. 15~ 4 a) - g:~ T ® 0 3'~ 51 6 , X ti 11' * 15f> 4 0) :% tff, f<:: tiS; v ' T @l lliii tEl :~ fc. :Xif 9 0 iJ 
~ttk=~Gtc.~~W~1i\li9·0)~~Wmill&U~M~~ (~~~~#) ~~~9~tc.~ 
o) ~tt ~ J.n:t~ t , .m& :W: ~r.::. --=> " , --c ~5t aJJ -g- 0 " so 
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[0028) 

L. 0) ~IX ~ 0) § i'rj ~;l: , rill ~i c 1t tc. fJ , ~ ~ 11· ltD fc. ili G A n G tc lJ , 1 / 4 @ !Jii < t:J \,' (!) ii 
~ ~i :it ~ fJ JB: 9 c t :it ti 1t -r N1 ~ 9 0 '7 ts , ~ 'b ® ll)ii ts @I ~E ~ 1t T tN ~ (!) tf:r ~ 7,r 1'1 ? t~ 0 
~ ;\!;~It C T , 7 7 --{ ;~.< A n~ 1:'& t i~ij V' ii!N ~ 'i1:1i 76 Hi Vl~t 0 #f~ :\'.11 ftfi ~ 14 ~ ilJ;\]1~ 9 0 t ~ ~;:: , }W, 

~0Ni-Ti~~~~C'l~B~J,rM-::>kMmm*#~R·9~L.t~~0. 
(0029) 

L.(!)t;:_li), *;J~m§Ht, tU~O);f[fl~(!)N i-T i i'd~(!)*il<M~;f;J·;f:}t GTI11J--1±t;{(o)7T 
--{ }[; A ~ t~ AX !_., ' ~ id;. ~ rffii Jl t: {~ :f~ Ai¥ mJ ~ ~ At !_., l ¥K\ 911 rm !_., tc fi! ~l (!) -lj- / -;! Jv Ia:' ~ 2 ~c. ff.; 

9 ~ wt ~ m ~.,, -r :~ 11 6&1tfi ~~ mW: ~ 1=r '::> -r , ~ IJfr tc ~ 0 w,'f FJJ ~ ~t i!W ~_., , m· lniJ <! .tt tdi!\ ~ 1,r tu~ 

9 ~ c t: T , 11 'I qi); 1&: 'J'i ~;:: .l;f 9 ~ iirTJ 0. ·ii. tc i(f II L k ;Ji{~ :\'.11 £ili * 14 ~ h~ t,' t:!. 9 ~ ? f;:: C tc 'b 0) ·1: 10 

(0030] 
7 7 -1 Jv A t !_., T (!) ffii. :')] li& IJfr f<:: ~ 0 a,f flU li N: B,y flU -c d) 0 L. t 1<:: c G tc c t fi t;J: l' o L iJ• 

L , - ;;t; OJ ~ !$ ~ ~~ tt ~ l' t '¥U At (!) L ~ -? tJ" ~ v' t::. liJ , *~it ~W: ·r ti , 1& 3& -g 0 rei''# nllliJfr iW: 
.~ ~ 1i' m !_,It.: t.:r.U~ 'f if('] 2 0 7H~ 91 Iii!( WI~~ L <! ~ i_,l L t 1i' & t~ t !_.,"[ ~ JE !_., tc Q 

[0031] 

7 7 -{ ;[; A ~ tf!I mt 9 0 * ;t~· t L T , H 'f4 ~,fi $: iJ' , N i : 5 5 . 7 6 m It % , ?Jl ~B T i ( 

;f;l'~41), Ni :55. 9lff\1U%,1J.JU';f)Ti (;j;.t;lq2), Ni :55. 97illl!~t%,o/l 

t'JilT i CM*'f3), N i: 55. 9 O:i.lt%, 1~~~T i CH'll14), N i: 55. 8 9:i. 
-1: % , 7:Jt fifl T i ( ;f;f ;f.'~ 5 ) 'f , @: ii n' iff;] 1 . 0 m rn OJ ~JR ~ }¥! \t) T , 3 0 =m. O) 7 7 -{ iv c' , 20 

92 ftiM itrl n' {!) 1I tJ' lfi"J o . 3 rn m , f - '\ if 1 / 1 o o , IJfr frli lB ~t 'h' ~ 1J f0 , tW 2 iJ' t:J ~ /:11 G 
Tl~0~+gr,(!)~{!~(~ 2 5 mm, {'H~li§fl(!)~ti~8 1 5 rnmO)JT3tiefi'1i'f-.:> tc'b(!)~'*.l:zti'l~-* 
f'J"JiXil_.,fco 
(00:32] 

~'x. f<.:: , H 1GJ. 1 ~ 5 ~;:: ~ -::> T {'f PX: !_., tc 7 7 -1 Jv A :it, ~ JL!,l'll! .:;r 1Jili <! t:J. \r' t (/) ( * :\'.11 f!f1) , 

3 0 o 'C 'f 3 0 :$-.H~:f# L 'llli!\Xl1£.\ll.!_., t.: t 0) (~xlH!.fl~f4 1) , 4 o o ocT 3 o 5:H'ttt# !_., -r 
ft.~HL1flJ1J...,tcto) (jl;~:\'.!1f!ll~f42), 5o o°Cl'3 07:1'flf-!t';\'C'l~!l!Hti!J...,tct0) C~Xl1J:m~ 

{43), 600oc-eis5::1f~:f#t...Tlli!~:\'.!1l'll!Lt.:t(!) (~\:\'.11£!11*144) O)+r/f;J.;~fi:fl.XJ..., 

-r lll :JJ' ~ ~ ~it. ~ c iliff 7vl1 ) (!) rJH!lt zr. 11 -? t ~ ~<::: , H IIJ1i Iii tc: rltHf' ~:r.C~ . ~ 0 f) iW: ~ ~ rr '::> tc 

(0033] 

fi!ij , :S ;\it J~;JJ k: It:: l ' T , ~\ !l!1 HI! ~;:!: N i - T i i5 ~ 'h' G t:J. 0 IH :~rs I ~ '~b:i: 5K JP ~;:: ttTI ).., G -r f'f '1/i 
11~ 4 (!) ~ f),;; ~;:: ~~ 9L1 l'ill iJ~ ffili <! ~1 'l l ' .:@ 'b 0) t , :71: !1iffi 3 fp G (!) ~[l 5]· 6 t<:: l;f r.t; ti -td: 'l ~ :\'.11 Ill! L, k 

'b cf) ~ 'h' <Zi 0 o * tc ITIJ - r:J) ~ {tf: OJ ~~ J~ ~;:: .li T 0 "f / 7" ;t; ~ tJ: 5 t L tc o ~ ~;:: , sc lliQ J..., tc t~ 
oo~~-~-~fi'*tliJtc'b(!)T.'~0o 
[0034) 

7t ·f , i±JHf ~rC®~ OJ 1J It t *6 ~ ~;:: -:J v' T ~HA ·t 0 " 8IJ ~f il~ 1£~HJ: , ~t g13 1 o) ~ {),;; ~ %1-\ :\'.!1.fffi L 
tc t (!) ~ Jill:\ ' w %~ ttB 11 (!) 5t W;t 3 'h' G 3 m m 0) 1:\Z ti'1 ~ t13 H L l 1 5 ° * c· 8IJ ~:f tc c.: ~ (!) 11~ 
X J, Jv 7 ~ n mlj 9 0 L. ~ -c fr -::> tc o f.!Blf' ~it~ (f) t.a :W: , ;;K !il1 3'.\l[ ~ {!j: (!) ;t;;t o¥4 I ~ 5 ~;:!; 4 0 g f 

30 

- c m ~ 5 0 g f - c m (!) fli tltl . f,/-~ :\'l],lffi ~ {~: 1 (!) J,;1 *4 I ~ 5 Lt 4 0 g f ~- c m ~ 5 5 g f 40 
- c rn OJ qm Pll , ~ :\'.11 HJl ~ 14 2 0) M n 1 -- 5 t<t 3 5 g f - c tn ~ 4 o g f - c rn (!) arQ !Jt-1 , t.-:\ 
:\'.!1~~~30JM•l-5~30gf-crn-40gf-cm(!)~tltJ. ~~m~~4(!)J,;1'f4 

I ~ 5 fJ: 3 5 g f - c m- 4 0 g f ~ c m O) illTI 1m, ~<:::A -:J T ~ I) , 1% f.! JJ; ~ t;\ ':t. 0 Tl,, 0 
t 1;:1: ~;g 66 ~:; n ~ v' , t v' -? *j!j ~ zr. 1¥f tt " 
(0035] 

~ f<:: , t~ 1..:: lJ ~it ~* 0) 7'J t* t *fi JjjU<:: -:J l' T ~ Sjj 9 0 o tffir 0 fJ ~it ~ i;J; , !H J?if) 1 (!) ~ 1i: .:;r lli!\ :\'.11 

JJ L tc t (!) ~ F¥1 v', {lp ~ &~ 4 (!) $1: 11/ffi 3 'IJ• t;; 3 m m (!) {il ~ ~ .J'~ f# !_., -r @llfii ~ -tt, ~tin !_., tc t 

~~-*~~~t~~~fi~~0Ct'fff-::>ko.0fJM~(!)M*. *:\'.11~~~0)-t;f~l 

~ 5 ti M j::_ l, Jv 7 7 o g f - c m - 8 o g f - c m , ffJ iJt ; 4 o o " ,~ 5 o o 0 OJ ~f(8 Dfl , 

#\ :\'.11 :£.! ~ n 1 0) ;f;j• *~· 1 - 5 ~j; .. * r J!.< 7 7 0 g f - c rn - 8 0 g f - c m , ~ ~ ; 4 0 0 50 
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0 ~ 5 0 0 c I}) ~ lffl ' ;!r{\ '111 f!f ~ {ij: 2 0) :{;;f 'r4 1 ~ 5 t;:J: If& * }- Jv 7 8 0 g f -- c rn ~ 1 2 0 g 
f - c m , f!3 fit. ; 4 o o ' ~ 6 o o 0 

IJ) illE lffl , ilf!~ 'll1 Jffi ~ 14 3 o) ~- f-1. 1 ~- 5 li !& -A !'- Jv 7 7 

0 g f- c m~ 1 0 0 g f- c m, f£J~Jt; 4 50'~ 7 0 0 ° O)ijl8!m, ;!r{\9J1Jffi?k{4 41J);ft 

t1 1 ~ 5 li Jl~ -}( f. Jv 7 7 0 g f - c m ~ 9 0 g f - c m , f1J Ji£ ; 8 0 0 ' ~ 1 1 0 0 ' 0) 

fli] ~ , I<: A. -:J -c to IJ , ~ ~ :E! ~ 14 4 Cl) ~t ~ *i~ ~ IJ fili I}) ~ {ft· IJ) t 0) t tl: ~~ L 'l ~ f!J '"E 0 .t> t 
0) 0) , {ili 0) ~ 51l1 .fffi ~ {if- c· ~J: ~ ;W: fJ: 3'!: h' 1: t:; T It' 0 t (J: il:~ 66 G tl fJ: it 1 , t it 1 -) *a ~ 1,2 1~ k a 

[0036) 

:9\ K , r~ '11 li'!i wr ~t ~~ IJ) if r:t t *a ~ tc -:n ' T ~ll BJi 9 0 o mz :1Hi!Jl ~1 ~rt ~~ r<t , ~Hi~ 1 u) ~ w l,f 
M 9!1fffi L t.: fJ 0) 1,2 ffl v' ' ~ 2 fC 5f; '9 ~ 1m 1,2 m c. 1 l fi -.) tc. 0 WJ iS ' {'f- ~ !511 4 U) Jc !iffil 3 WrJ 1,2 ~~ 
u- A ~1 0 z: t -h' PJ tfg fJ: WI 2 1 a , 2 2 a ->a: 1f 1· 0 --~NO) ~ >-- 2 1 , 2 2 ->a: file lN L tc ~ Wl->a:' 10 

ffli.t', --11 I}) !::: >-- 2 1 0) If! ,cdc f'F * 1:1~ 4 O) 7tc Ji#ri 3 tP G 4 mmiJ) 1:\Lfff h' t1J;t; 9 0 J: -? tz:: t ·;; f. 
9 0 t ~ IL: $t; !i#fi 3 ->a:' {{jl, 1i 0) ~ / 2 2 I}) t~ 2 2 a IC 1111 A 9 0 Z: t '"E , fF ~ tiiK 4 It: ft: tf 0 ~f) 7)' 
6 ->a: ~ 4 5 jJ[ f<: rt8 ~f' , z: I}) t!B ~J ~X M 1,2 *fk :f1J L, T 1if 'JJ' 2 o 0 l'il !Iii <! -tt -c i'i~ .t!\IT tz:: .¥ 0 ff!i fMJ l,f iit 

iWJ L f.:" 
[003"7) 

z: 0) 1i?l :1HEi I#JT ilrt ~ 0) *a ~ , 1el'11\iEl [j;lft<: .¥ 0 fey FJJ l;t ~~ '111 £! '* {tt- f,: J;t-; t.:: 'l *- ~ <. ~ ft L T \r' 

0 c t IJ\ it; h' -::> t.: o RrJ iS , -* ~[Pffi '*:14 O) J:JJ} 2 .@ t mr1 :7\ tt I}) ?.'11 it) H f,!J 2 '"E t %~ 1 8 73' -C:' ® I.J 

, M~~~#10W~5ft~10~1J)~~. ~M~~#31})~~4~-I l~IJ)W~, M 
911 fffi ~ jtf: 4 I}) t~ ~ .3 51 ~ 5 51 0) llfi1 Llfi 't' ® 0 o) fc J;J L • ~~ 921 fll! ~ 1'-t 2 C 4 o o oc ~ 3 o 51 ) 
-c: ~L if.'-J 8 51 ~ kt-J 5 6 51 0) 11m fHl t . fili V'J ~~ '111 £!!1 5R 14 OJ fEZ 1HE! 1m k: ~ 0 Sff Fa~ t J::t !li'X: L 'l -}( ~Iii 20 

u:~.k~tl'll)0o 

[0038) 

~iS. ~lfl1g~#21})•9l1~~~L~~~, •~m~~~~*•~~~~-~nGn, 

i~Jj v 1 Jr!li 'A '1'1 .:it' )e JtH 9 0 c. t h' rlJ tm ~ M Jil1.£IT! C' ® 0 t W; x 0 " 
[0039] 

~~O)~(L'lNi-Ti~~O)-M->a:-m•400~C'305J-~M~0~M~~ff?L. 

t -e i!if.J :A ·11 'h' itl:J ~ ~ 0 i: t -h' '¥1J 13}1 L t.: o L iJ) L • 4 0 0 'C - 3 0 ft 0) * {4 t/ if~ 11m '"E 0 0 tJ• 
:ef IJ\fJ: Sf] lit '"E fJ t;r. \r' o t. U) t.: 66 • .t:;;t fl. .:it' t~ IE L , fl --::> '111 Jffi fey F.Jl ->a:' ~ J.t I<: L tc 1:. '"E ?liii ~ ~ f{2 

11:: tE -tt T f& :11lili{ WT Bit ~ ->a: 1:Y -:J t.: o 

(0040] 30 

ti\ ~ f<: {j~ 9 0 t~· ~q li • N i : 5 5 . 9 1 II! it % , ~ tl'fo T i IIHE! JJ,lZ ->a:' r~ --::> mi )& I}) :f-f :f} 2 t 
L t:::. o * t.: M 9l1 FH r!u\ Jii. 1,2 2 5 0 oc , 3 0 0 oc , 3 5 0 'C , 3 7 5 'C . 4 0 0 'C , 4 I 0 ·c 
. 420'C, 425·c. 430°c, 44o 0c, 4so·c. 475'C, 500'C, sso·c 
tL, ~kO)m~-rM'Il10Ltc~>-7NIJ)a~~WTM~->a:'ff-::>ko 
[0041) 

_t~clif~it~fu\:~O)*ldl~.:irf~ 3 f;:;r,-9-o ff'll~~m~ J:-? f<:, ~911t.t!Jr.ffi'tliU:i'4 o o oc~ 4 5o 

·cO)ilffllltl"f®0~~. iJJl~l!Ei!iYTf<:¥0rt~Ff!Ht 1 55.1->a:-~~-"'C.:J:oiJ. 4 3 O'C&tf4 4 O'C 
'"E 1::!: 2 0 ft .:it' ~ .:Z T v ~ 0 t t, -. -? *~i W .:it' 1!} t.: o <:. 0) ~Jl: ~ *i1i W: h' 6 , #!~ 921 :£.1JUMI J1l ->a: 4 0 0 'C -

4 5 0 ·c G') illE 1H1 fC ill1: ~ L T 3 0 73' -ffiH~ 9 0 ~ 'll1lffi .:it' {T -5 Z: t '"E f'F- * ~~ I}) 1! ~~ ~c 112: \r' 'l @! ilii 
iBZ Yi tc. 11 9 0 mH .J\ '11 fC .'\~ § L tdl!!\ M. ~! ~ 1/t!i 9 <:. t fJ~ iiJ fig ·f ® 0 t V' x 0 o 40 

(0042) 

:9\ tc , @ 5]\ L fJ: \r' /:'§~ ft JJ~ ~~ ~ ~ 1,2 ffl \.-"' o W.\ '111.f.llt 0) illt! 1m 1i ff- ~ §'fl 4 V') $lG ~inl 3 -h' G ¥-J 5 rn m 

O)flj[lJJ, 7\:;!i#fi3fJ'GW'; 1 OmrnO)~!i~tlt L • .f-t;f4.:if:'N i: 55. 9 I ~11:%, 9~/:'§!)T i 0) 

~tiH>t .:it' 5iJ -.J ~IT !lt\ 0) M ;f~ 2 t L , ~ '111 f~ tM f:li - /113 51 JJQ 1.~\ ~ ill UJ ~9: !E r.ffilt J:li ~ 4 0 o T C 3 5 0 

T, 340"C), 425"C (370'C, 360'C), 450'C (390'C, 375°C). 

475.C(410'C, 390'C), 500'C(440"C, 420'C), 525T(460 

oc, 4 3 0 "C) , 5 5 0 oc ( 4 8 0 'C, 4 4 0) c 1__,. ~ t'.¥ ftij:f,{j ~ 4 5 ?1 (~I.E) t L, 

lW ~2 ~ H 0) 'fl h• G ;g :tR L- f.: r.ffi't JJ! C' ~~ !ll1 J'ffi t- t.: ~ >-- 7 Jv cr) -JEt. '11 liEi Wf ~i\ ~ 1,2 1i -::> t.: " * t;.; J::t ~ 
fyrj t G T !< 7 -{ -1' - ~- Jll \r • T 4 0 0 'C - 4 5 51 T ~~ !lB: flU L k +J >-- 7' Jv I}) ~Bl i'jj ill{ lliff ~l:A !~ t, fr 
-:J t.: 0 50 

6 of 11 IPR2015-00632- Ex. 1026 
US ENDODONTICS, LLC., Petitioner 



Page 198

(7) JP 2006-149675 A 2006.6.15 

(0043) 

ff,J , fr: ~ ~~ 4 rJJ 7t ilffil 'h' G W'l- 5 rn rn . ~ 1 o m rn rJJ WB 1m tr: :k>t -9 0 M !U.1 J.ffi t;J: , :j<j UJ T *ffi v ' ~111 
~ fC :k~ L '( 1!ftj 1m ~ ~R JE G '( ~ 1i'ili 9 .Q lj:_, rJ) ""f <If> I) ' flJHii iJ: ') fE .:a: *J-'1. fE ]._, 1~ .Q t 0) -c: t iJ: v \ 0 

C. rJJ tc UJ , :tc i\iid 3 'h' G rJJ 1:%: c'5 altl a¥1 .'\f: lE !i{UJ: ~ {Itl ""f ~ 9 C. t t;J; 12§ ~ffi T as lJ , *tg 5 m rn . ~ 1 
o m rn .flli f:!t if) f!1tl IHJ t OJ ~ IJUc 'tJ:. G t:" .Q ;a: {~ tJ: v' o 

(0044) 
n~ 7-J' tJJJ ;!!~ ~ !i!'l ~ m 1t ' T rf.l ~- nr1 ~ fr -3 rg -s- , l1!1 51 :lm 1.~~ ~ tr<r rJJ ;\9: ~~ i&:l Jit t 'lf > 7' lv 0) Jk ~ 0) 

tffil. rt t fJ' IE lit fC- :& 9 .Q C. t 0) f* ~it t;:l; 7d: v' o ~ ~ IC ~B 5-J h!l W: -~ !i' IC J:: 0 W: 911 J! ~ fr -_) 'l v' 
.Q t ~ K , +_]- / 7' Jv 0) * 00 rim rt ;;(t: m~ It L tc t L. 6 , ?& IE ?ffil. t¥! t 0) Foil IC mJ ~ 'h~ S -~ tc o Nil i? 
, J: ;]2 1}il 5-1 hrll!~ ~ li':l if) i& IE iH~ If! ~c H L , 'h' -:! ;: pg 0) t!li flUJ rJJ 1M IJ£ t;J: $\:: li#,t fJ' G ~{>J 5 rn m 0) filE lit! 1 o 
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5 :METHODS FOR l\'w'"'lJFACTlJRlNG :ENllODONTIC INSTRUJVIENTS 

BACKGROUND OJ;' THK INVENTION 

1. The Field of the Invention 

The invention is in the :field of endodontics and particularly to endodontic 

10 instruments for use in preparing root canals to Teceive a :filling material such as ~;utta 

percha. More particularly, the invention is in the field of processes for manufacturing 

endodontic files. 

15 

2. The Relevant Technology 

\Vhen a root canal of a living tooth becomes infected or abscessed, discomfort 

and, in many cases, severe pain can result In the early days of dentistry th_e only 

solution was to pull the tooth. More recently, however, dental practitioners have 

learned to successfu11y remove the pulp material forming the nerve of !he tooth that 

has become infected and, after careful preparation of the canal that contained the 

20 nerve material, refill the canal with an inert filling material, such as gutta percha, 

pem1itting a patient to retain the tooth. 

In order to achieve a successful root canal restoration, the dental practitioner 

must carefully and, as completely as possible, remove the infected pulp material of 

the tooth to prevent continued or fui11re infection of surrounding tissues. T11e removal 

25 process typically includes shaping of the root canal so that it can be effectively and 

successfully filled and sealed with an inert material to eliminate the possibility of 

further inJection occurring '"lithin the cleaned and shaped root canal. 

Cleaning and shaping the mot cana1 in preparation to filling with a material 

such as gutta percha is achieved by the use of metal files that include cuttL'1g surfaces 

30 for removing tissue in the root canaL The cutting surfaces are typically formed by 

helical t1utes formed in the t11e. One or more heHcal cutting surfaces may be 

pro·vided, \Vhich may be axially spaced as desired. 

Some existing endodontic instruments and manufacturing methods are 

described in U.S. Pat. No. 4,934,934, U.S. Pat No. 5,653,590, and U.S. Pat. No. 

35 5,762,541. 
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5 Since root canals are seldom straight, often having bends and twists, at least 

some endodontic files are advantageously flexible. Currently preferred materials of 

construction include stainless steel, and more recently, nickel-titanium (Ni-Ti) alloys. 

Such materials, especially Ni-Ti alloys, exhibit good ±1ex1hility, resilience and 

strength, and are not likely to fail during use. Flexibility and strength are important to 

10 avoid file breakage during the cleaning process. 

Endodontic instruments may be desib'lled to be manually manipulated or to be 

fitted to a powered handpiece that provides rotation of the file during its use. An 

endodontic instrument that is intended for hand use is typically provided with an 

enlarged diameter plastic handle attached to the proximal end of the instrument, 

15 configured for easy manipulation between the thumb and forefinger of the dental 

practitioner. An instrument intended for use with a powered handpiece has a stem at 

the instrument proxima] end confiM,llred to be removably received within a chuck of 

fhe pmvered handpiece, by which the instmment may then be rotated as desired by a 

dental practitioner. 

20 One current method of manufacturing existing endodontic files is by a 

grinding operation. In the grinding operation, a metallic (typically a titanium alloy) 

rod is advanced past a rotating grinding wheel at a relatively slow feed rate. The 

depth of cut may be varied along the length of the rod in order to produce a tapered 

endodontic file. Such a method is disclosed in U.S. Patent No. 5,762,541. 

25 Tapering and grinding the rod in this way requires complex and precise 

machining equipment with many moving parts to perform the grinding, rotating, and 

tapering of the rod. 111e method is quite complex and relatively expensive. 

It would be an improvement in the art to provide an alternative method of 

manuf~1cture capable of producing tapered endodontic instruments at a reasonable cost 

30 using machinmy of reduced complexity. 

BRIEF SUl\11\'lARY OF THE ThVENTION 

TI1e present invention provides a method for manu:ta.cturing endodontic 

instmments. In one embodiment, the invention involves the steps of (a) providing a 

metallic rod having a cutting portion with a polygonal cross section; (b) torsioning the 

35 rod so as to forn1 helical cutting surfaces in the cutting portion of the metallic rod; and 
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5 (c) chemically milling the cutting portion of the rod so as to fom1 a cutting portion 

having a desired taper. 

The metallic rod may have any of various polygonal cross sections, such as 

triangular, square, or any of various regular or irregular shapes bounded by straight or 

curved sides. The cutting pmtion of the metallic rod is typically torsioned, \<Vhich may 

10 be accomplished by holding one end of the cutting portion stationary while tv;,risting 

the opposite end. Torsioning the rod causes the apices of the polygon to be twisted to 

form helical cutting surfaces along the cutting portion of the rod. 

It will be appreciated that cutting surfaces can be formed in any ma:rmer 

Irnm.vn in the art. For example, a norHapered file (or even a file having an initial 

15 taper) can be formed by any knov;ln method (e.g., grinding, cutting, pmticulate 

blasting, machining, laser micromachining, and the like) and then tapered using a 

chemical milling process to :yield an endodontic instrument having a desired final 

taper. 

Once an intermediate instrument having a cutting surface is formed, the 

20 cutting portion of the intermediate instrtlment is tapered by a chemical milling 

process. In one embodiment, the intermediate :instrument is placed in a chemical bath. 

The bath composition may include hydrofluoric acid, nitric acid, water and a wetting 

agent The longer the time that any speciflc portion of the file is in contact '-Vith the 

chemical milling solution, the greater will be the amount of metallic material stripped 

25 or removed from that portion. In one embodiment, at least fue cutting portion of the 

metallic rod is submerged within the chemical milling composition and allowed to 

soak in the chemical milling solution. Allowing a soak time alJows the chemical 

milling solution to remove the outer metal oxide layers of the cutting pmtion. 

Afterwards, the cutting portion is progressively withdra\\'11 at a predetermined rate so 

30 as to result in a tapered cutting portion having a desired angle of taper. In another 

embodiment, no soak time is required, and the cutting portion may be progressively 

inserted and/or progressively withdrawn from the chemical milling solution, so as to 

result in a tapered cutting portion having a desired angle of taper. 

Specific soak times (optional) and rates of insertion and/or withdrawal from 

35 the chemical milling composition depend on the chemical mining composition used, 

what type of material the intermediate file is fom1ed from, the starting thickness of the 
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5 rod, and the taper to be realized. Wl1en used, soak times preferably range from about 

1 minute to about I hour, more preferably from about 3 minutes to about 30 minutes, 

and most preferably from about 5 minutes to about 20 minutes. Soaldng removes the 

metal oxide layers that may otherwise interfere with the fonnation of a smooth taper. 

Preferred rates of insertion and/or withdrawal range from about 0.1 mm per 

10 minute to about 6 mm per minute, more preferably from about 0.5 mm per minute to 

about 3 mm per minute and most preferably about 0.8 mm per minute to about 1.2 

mm per minute. 

These and other benefits, advantages and features of the present invention will 

become more fully apparent from the following description and appended claims, or 

15 may be learned by the practice of the invention as set forth hereinafter. 

BRUtF DESCRIPTION O.F THE ORA WI:N"GS 

In order that the manner in which the above recited and other benefits, 

advantages and featllres of the invention are obtained, a more particular description of 

the invention briefly described above will be rendered by reference l:o specific 

20 embodiments thereof which are illus1mted in the appended drawings. Understanding 

that these drawings depict only ty-pical embodiments of the invention and are not 

therefore to be considered limiting of its scope, the invention will be described and 

explained wit.~ additional specificity and detail through the use of the accompanying 

drawings in which: 

25 Figure 1 is a cross sectional view of a tooth ha-ving two roots, with an 

endodontic instmment being positioned in one of the roots; 

Figure 2 is a perspective view of the cutting portion of an exemplary 

endodontic instrument; 

Figures 3A-3G illustrates several different polygonal transverse cross sections 

30 through several exemplary endodontic instruments manufaci11red according to the 

method ofthe present invention; 

Figure 4 is an exploded view of an apparatus for torsionlng metallic rods for 

manufacturing endodontic instruments according to the present invention; 

Fig11res 5A-5E depict exemplary torsioned metallic rods being chemically 

35 milled to taper the cut1:ing portions of the metallic rods; and 

Figures 6A and 6B depict exemplary tapered metallic rods. 
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5 1liClAILED lJF~SCJUPT.ION OF THE PREFERRED ElVillODIMENTS 

A detailed description of the invention endodontic instmments and 

manufacturing methods will now be provided, with specific reference to :figures 

illustrating preferred embodiments of the invention. It will be appreciated that like 

structures will be provided with like reference designations. To provide context for 

10 interpreting the scope of the invention, certain terms used throughout the application 

will now be defined. 

As used herein, the tenns endodontic "instrument" and endodontic 

"instruments" refer to endodontic files and other instruments used in a root canal or 

other endodontic procedure. The terms "intermediate file" or "intem1ediate 

15 instruments" shall refer to metallic substrates before being chemically milled. 

As used herein, the terms "polygon" and "polygonal" refer to a shape that is 

closed and bounded by straight or curved sides. Non-limiting examples include a 

triangle, a square, a rectangle, a pentagon, a spherical triangle, or any other of various 

regular or irregular shapes. 

20 As used herein, the terms "chemical milling," "stripping" and "etching" refer 

to a procedure whereby a material is worked or shaped by exposure to a chemical 

bath. While exposed to the chemical bath, the shaping occurs as bits of material are 

"stripped" or "etched" offbecause of the chemical action ofthe bath. 

As used herein, the term "soak time" refers to the amount of time that the 

25 metallic rod is exposed to the chemical milling composition of the chemical bath 

\Vhile in a stationary state. Soaking the metallic rod is optional and removes metal 

oxide layers that may othenvise intmfere with the formation of a smooth taper. 

I. Exem~la1·y .F~ndodontic Instruments 

Referring to Figures 1 and 2, an endodontic instrument 10 is mustrated which 

30 comprises a metallic rod 12 having a proximal end 14, and a distal end 16. At least a 

portion of the metallic rod 12 comprises a cutting portion 18 of the endodontic 

instrument, which is disposed between the proximal end 14 and the distal end 16. In 

this embodiment, the cutting portion 18 includes at least one helical cutting edge 20 

that extends he1ica11y around metallic rod 12. A handle 19 may be provided adjacent 

35 the proximal end 14 of the meta11ic rod 12 in order to facilitate gripping of the 
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5 endodontic instrument 10 by the user or a dental hand piece (e.g., a reciprocating hand 

piece). 

The cutting portion 18 is preferably tapered between the proximal end 14 and 

the distal end 16, with decreasing diameter or width tmvard tt'1e distal end 16. The 

taper may be continuous or incremental (i.e. stair stepped). The taper may be any 

10 amount desired, but is preferably betw·een about 0.02 mm/mm and about 0.06 

mm/mm. The specific taper of any insimment will depend on the intended use and 

dental practitioner preference. For example, a taper of 0.0225 rnm/rrm1 may be 

preferred vvhen preparing a root canal that is to receive a gutta percha cone having a 

taper of about 0.02 mm/mm. 

15 The cutting portion 18 may have a length of about 2 mm up to the full length 

of the rod 12, which may be as much as about 30 mm or more. In the :iEusirated 

embodiment, the cutting pmtion 18 has a length sufficient to extend substantially the 

full depth of a tooth root canal as illustrated in Figure 1. It will be appreciated, 

however, that the cutting pmtion may terminate before reaching the tip 16, as in a 

20 coronal file, or comprise a small length near the tip 16 as in an apical file. 

The cross sectional configuration of the cutting portion 18 of the instmment 

illustrated in Figures 1 and 2 is triangular and is composed of three 1hiear sides, as 

best seen in Figure 3A. The apices 22a of the triangle form cutting edges 20. The 

cutting portion 18 may be of any polygonal cross section such that when the rod is 

25 torsioned, cutting edges 20 are tormed. 

Several non-limiting examples of suitable 1Jolygona1 cross sections are 

illustrated in :figures 3A-3G. Figure 3A illustrates a triangular cross section in which 

apices 22a fonn three cutting edges 20. Figure 3B illustrates a square cross section in 

which line intersections 22b form four cutting edges. Figure 3C illustrates a cross 

30 section bounded by four curved sides, two of which are concave and two of which are 

convex. The intersections 22c between the convex and concave sides form four 

cutting edges. 

Figures 3D and 3E illustrate alternative spherical triangular cross sections, 

with the triangle cross section of Figure 3D having concave surfaces between the 

35 apices 22d of the triangle and with the triangle cross section of Figure 3E having 

convex surfaces between apices 22e of the triangle. 
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:Figure 3F illustrates a cross section bounded by a combination of four 

concavely curved sides separated by four straight sides. The intersection 22fbetween 

the straight and curved sides form eight cutting edges. Figure 3G illustrates a cross 

section of an irregular polygon bounded by three concavely curved sides separated by 

three convexly curved sides. The intersections 22g betvveen the six curved sides :yield 

lO six cutting surfaces. 

15 

\Vhen t.orsioned, the apkes or edges 22a-g of the various cross sections form 

helical cutting edges 20. 

:n. Method of Manufacture 

Fig11res 4 and 5A-5E illustrate an exemplary method of ma1mfact11ring 

endodontic instmments according to the present invention. As will be further 

described below, the method involves a unique process which has been found to 

efficiently produce endodontic :instm:ments of the type described, from a metallic 

wire. The metallic wire may he formed of any suitable rneta11ic material, for example 

20 stainless steel, a nickel-titanium alloy (Ni-Ti), nickel··titanium-chromium alloy, a 

nickel-titanium-copper alloy, a nickel-titanium-niobium alloy, or any other 

superelastic metallic materiaL Although any suitable metallic material may be used, 

nickel-titanium ailoys are preferred because they are strong yet flexible and reslllent 

The Ni-Ti alloy preferably has a titanium content in a range of about 20% to about 

25 80%, more preferably in a range of about 30% to about 70%;, and most preferably in a 

range of about 40% to about 60%;. Io one embodiment, the balance of the alloy may 

comprise nickel and small amounts of other ingredients which do not adversely affect 

the suitability of the material for use as an endodon1ic inshument 

The vvire fmm which the endodontic instrument is to be manufactured may be 

30 supplied already drawn in a selected polygonal cross sectional shape. Alternatively, 

the wire may be supplied in a circular cross section and then shaped to the desired 

cross section by processes known to those of sklll in the art. With regard to wire 

thickness, endodontic instruments are sized in accordance with established standards, 

which range from a thickness at the distal end 16 of l.4mm (size 140) to a thickness 

35 at the distal end 16 of0.06 mm (size 06). 
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Fig·ure 4 depicts an exemplary apparatus (in exploded view) for performing 

the first steps of an exemplary method of manufacture. The exemplary apparatus 

includes a collet 26, housing cap 28, insert 30, inse-rt housing 32, and coil assembly 

34. The continuous wire is first cut to a desired length. The wire length 24 is 

positioned to extend out of collet 26, \Vhich may be of '>ve11 knovvn construction. Wire 

10 length 24 extends out collet 26 and into insert 30, which is nearly surrounded by 
( 

housing cap 28. In order to receive wire 24, insert 30 includes a passage through its 

center having the same cross section shape as wire 24. The passage is slightly larger 

than V~.rire 24 so as to allow clearance for the v.rire 24 to be received within insert 30. 

The ends of the passage may be flared so as to facilitate inserting the wire 24 through 

15 the passage. 

Insert 30 is formed of a hard material, preferably a ceramic such as cem1et. 

The insert 30 and housing cap 28 are received within insert housing 32. Coil 

assemb1y 34 (for heating) surrounds the insert housing and insert. The wire 24 is 

heated, and then torsioned. Torsion is accomplished by turning and retracting the 

20 collet 26. 

The w1re 24 may be heated by any known method prior to torsioning. 

Examples of suitable heating methods include electrical resistive heating, convection 

heating, direct heating by a torch, or RF high frequency induction heating. RF high 

frequency induction heating is a pref(med heating method. In RF high frequency 

25 induction heating, the wire 24 is heated while positioned through coil assembly 34 

into which an electrical cu..'Tent is fed. The electrical current and coil assembly 34 

create a heating field that may be focused on the "rlre 24 as it is positioned through 

the coil assembly 34. Heating wire 24 makes it easier to subsequently torsion the 

30 

wire. 

In order to avoid oxidation of the metal wire 24 while heating, when possible, 

the heating is preferably perfom1ed in an inert environment, such as under a noble gas 

environment Examples of inert gases that may be used include, but are not limited 

to, helium, argon and even nitrogen in those cases where the heated metal. does not 

adversely react with nitrogen to f01.n1 a brittle product Because allows of titanium 

35 can react with nitrogen to fom1 titanium nitride, which is brittle, it may not he 
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5 advantageous to use nitrogen gas when manufacturing an endodontic file from 

titanium alloys. Nitrogen works well with other metals, such as stainless steel. 

Insert 30 and coHet 26 function together to torsion wire 24. \"v'bile both ends 

of the wire 24 are gripped, collet 26 turns, which twists the wire 24 about its 

longit1tdinal axis. I11is causes the apices or intersections 22 of the polygonal cross 

10 section of the wire 24 to form helical cutting edges 20 as described above with respect 

to Figures 1 and 2. Collet 26 is retracted either during or after turning, removing wire 

24 from insert 30. 

Once a length of wire 24 has been cut and torsioned to form a metallic rod I 2, 

the rod is ready to be tapered. Although the current example tapers the rod after 

15 torsioning, the order is not critical, and the torsioning process could be performed 

after tapering. In either case, the cutting portion 18 is tapered by chemically milling 

at least the cutting portion 18 of the metallic rod 12. The cutting portion 18 of rod 12 

is chemically milled by placing the cutting portion 18 in a chemical milling 

composition. The composition may contain an acid, water, and a \vetting agent. 

20 Suitable acids include hydrofluoric acid and nitric acid. One currently preferred 

composition includes about 10% hydrotluoric acid, about 20% nitric acid, about 0.8% 

Dapco 6001, a wetting agent, and the balance water. Percentages are given as percent 

by volume. 

It is preferable to maintain the chemical mi11ing solution at a temperat1tre 

25 between about 15" and about 105°C, more preferably about 25° and about 90"C, and 

most preferably about 35° and about 65"C. 

In addition, it is preferable to stir the chemical milling solution. Suitable 

stirring rates include about 1 to 1200 RPM. 

The cutting pmtion 18 of each rod 12 is tapered by progressively inserting 

30 and/or withdrawing the cutting pmtion 18 from the chemical milling composition 36. 

Figures 5A-5E inustrate tapering by progressively withdrawing the cutting portion 18. 

The rate at which the rod 12 is inserted and/or withdrawn from the composition 36 

vvi11 depend on the chemica! milling composition 36 used, what type of material the 

rod 12 is formed of, the starting thickness of the rod 12, and the taper to be realized. 

35 Slovver rates of insertion and/or withdrawal result in longer treatment times, which 

generally result in greater tapering of the cutting portion 18. 
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In one embodiment, it may be desirable to soak at least said cutting portion in 

said chemica! milling composition for a predetermined soak time prior to withdrawal 

from the chemical milling composition. \\l11en used, preferably soak times are from 

ben:veen about 1 minute and about 60 minutes, more preferably 3 minutes to about 30 

minutes, and most preferably about 5 minutes to about 20 minutes. Soaking strips off 

1 o the outer metal oxide layers, which may result in a smoother taper. 

The amount of metall:ic material stripped away by the milling composition is 

proportional to the treatment time of any specific portion of the metallic rod. In order 

to strip or etch more metal from the distal end 16 of the endodontic file 10, the distal 

end 16 of the endodontic instmment 10 wiU he submerged longer in the composition 

15 36 than the rest of the cutting pmiion 18 of rod 12. The cutting portion 18 of rod 12 is 

progressively insmiecl and/or withdrawn from the composition 36 at a predetermined 

rate, resulting in a metallic rod with a tapered cutting portion 18. 

The metanic rod 12 may be inserted anclior withdrawn at any desired rate, 

although it is preferable to insert and/or withdraw the rod 12 at a rate of between 

20 about 0.1 mm per minute to about 6 mm per minute, more preferably about 0.5 mm 

per minute to about 3 mm per minute and most preferably about 0.8 mm per minute to 

about 1.2 mm per minute. The specific rate of insertio:n a:nd/or withdrawal depends 

on the actual chemical milling composition 36 used, what type of material the rod 12 

is fom1ed ot~ the starting thickness ofthe rod 12, and the taper to be realized. One of 

25 ordinary skill wm be able to seiect a rate tl1at will yield a desired taper for a given 

metaHic rod. 

The metallic rod 12 is preferably inserted and/or withdrawn continuously from 

the chemical milling composition 36 so as to form a smooth taper, although the rod 12 

could alternately he inserted anclior wii:hdravm incrementally from the chen:1ical 

30 milling composition. Incremental insertion and/or ;,vithdrawal results in a stepped 

taper rather than a smooth taper, which may be desirable in some applications. 

Figures 5A-5E illustrate different stages during the chemical milling process 

where the rod 12 is progressively withdrawn from the milling composition 36. Fig11re 

5A illustrates a state at the beginning of the chemical milling process -;;vhere the entire 

35 cutting portion 18 of each metanic rod 12 is submerged in the composition 36. Figure 

SB iHustrates an intem1ediate stage during the chemical milling process where the 
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5 cutting portion 18 of rod 12 has been partia11y withdrawn from milling composition 

36. Figure 5C illustrates a more advanced intennediate stage where cutting portion 18 

has been further withdrav.,rn, while figure 5D i11ustrates a yet more advanced 

intermediate stage where cutting portion 18 has been almost completely withdrawn. 

Fig1:re SE illustrates a stage where the cutting portion 18 has been completely 

10 withdra\vTI from milling composition 36. 

15 

Figures 6A-6B illustrate exemplary endodontic instmments 10 having 

continuous tapered cutting portions 18. The insi:mment illustrated in figure 6A 

includes a taper of about 0.02 mm/mm while that illustrated in figure 6B includes a 

taper of about 0.06 mm/mm. 

1-Uter chemical milling, the rod 12 is then further processed in a conventional 

maimer to fom1 the completed instrument as illustrated for example in Fig1ue 1 (e.g. 

fitting a handle or stem 19 to proximal end 14, optionally surface finishing the rod 12, 

etc). The process as described and claimed has been found to produce inexpensive 

high quality endodontic instruments. In addition, with at least some polygonal cro.ss 

20 sections, tapering by chemica! mining has been tj}und to result in cutting surfaces 

which sharpen as they are chemically milled. The process is suitable for commercial 

application to manufacture as few or as many instruments at a time as desired, and 

does not require the complex mechanical mi11ing machinmy required by existing 

manufacturing methods. 

25 It will be appreciated that the cutting surfaces or edges of the endodontic 

instmments may be fomwd by other means known in the art instead of torsioning. 

For example, they may be formed by cutting, grinding, grit blasting, machining, laser 

micromachining, and the like. 

It will also be appreciated that the present claimed invention may be embodied 

30 in other specific forms without departing from its spirit or essential characteristics. 

The described embodiments are to be considered in a11 respects only as illustrative, 

not :restrictive. The scope of the invention is, therefore, indicated by the appended 

claims rather than by the foregoing description. AU changes that come within the 

meaning and range of equivalency of the claims are to be embraced within their 

35 scope. 

What is claimed is: 
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I. A method of manufacturing an endodontic instrument for use m 

performing an endodontic procedure, comprising: 

(a) providing an intennediate instntment hav'ing a cutting portion; 

and 

(b) chem:icatly milling at least said cutting portion of said 

intennediate instrument so as to yield an endodontic instmment having a 

desired taper. 

2. The method as recited in claim 1, wherein at least a portion of said 

cutting portion is formed by (c) torsioning a metallic rod having a polygonal cross 

section so as to fonn helical cutting edges in said cutting pmtion. 

15 3. The method as recited in claim 2, wherein said polygonal cross section 

20 

is at least one of a square, a triangle, a polygon having straight surfaces, a polygon 

having concave surfaces, or a polygon having convex surfaces. 

4. The method. as recited in claim 2, wherein said metallic rod is heated 

prior to andior during torsioning. 

5. The m.ethod as recited in claim 4, wherein said metallic rod is heated 

by RF high n~equency induction heating. 

6. The method as :recited in claim 4, wherein said heating is performed in 

an inert environment 

7. The method as recited in claim 6, \vherdn said inert environment 

25 comprises at least one noble gas. 

8. The method as recited in daim 2, wherein (c) is performed prior to (b). 

9. The method as recited in claim 2, wherein (b) is perfonned prior to (c). 

10. The metbod as recited in claim 1, wherein at least a portion of said 

cutting portion is formed hy at least one of cutting, grinding, laser micromachining, 

30 machining, or grit blasting. 

11. The method as recited in claim 1, wherein said chemical milling is 

performed by progressively inserting and/or withdrawing said cutting portion from 

said chemical milling composition at a predetem1ined rate. 

12. The method as recited ln claim 11, wherein said chemical milling 

35 composition is acidic. 
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13. The method as recited in claim 12, wherein said chemical milling 

composition comprises one or more of hydrofluoric acid, nitric acid, water, and a 

wetting agent 

14. 'fhe method as recited in claim 11, wherein said chemical milling 

composition is maintained at a temperature between about 15° and about 105°C. 

15. The method as recited in claim 1 I, wherein said chemical milling 

composition is maintained at a temperature between about 25° and about 90"C. 

16. The method as recited in claim 11, wherein said chemical mi11ing 

composition is maint1.ined at a temperature between about 35° and about 65'"C. 

17. The method as recited in claim 11, ±l.uther comprising soaking at !east 

15 said cutting portion in said chemical milling composition for a predetermined soak 

time of between about 1 minute and about 60 minutes. 

18. The method as recited in claim 17, wherein said soak time is ben"!een 

about 3 minutes and about 30 minutes. 

19. The method as recited in claim 17, wherein said soak time is beh"!ee:n 

20 about 5 minutes and about 20 minutes. 

20. The method as recited in claim 11, wherein said cutting portion of said 

rod is inserted and/or withdra"vn from said chemical milling composition at a rate of 

between about 0.1 mm per minute and about 6 mm per minute. 

21. The method as recited in claim 11, wherein said cutting portion of said 

25 rod is inserted and/or vvithdrawn from said chemical milling composition at a rate of 

beh"feen about 0.5 :mm per minute and about 3 mm per minute. 

22. The method as recited in claim 11, wherein said cutting portion of said 

rod is inserted and/or withdrawn fi·om said chernical milling composition at a rate of 

between about 0.8 mm per minute and about L2 mm per minute. 

30 23. The method as recited in claim 1, wherein said chemically milllng 

produces a cutting portion taper of between about 0.02 mm/mm and about 0.06 

mmlmm. 

24. The method as recited in claim 23, wherein said chemically milling 

produces a cutting portion taper of about 0.0225 mmlmm. 

35 25. The method as recited in claim 1, \vherein said chemically milling 

sharpens the cutting surHwes as they are chemically milled. 
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26. The method as recited in Claim 1, .wherein said chemically milling 

comprises chemically milling a plurality of intennediate instruments simultaneously. 

27. .t'\n endodontic insin1ment adapted for use in pe1fonning an endodontic 

procedure manufac:tured according to claim 1. 

28. An endodoi:ttic instrument adapted for use in performing an endodontic 

10 procedure, comprising: 

15 

20 

a meta1Jic rod, said rod ha\':ing a proximal end m1d a dist.al end so as to 

define a tapered cutting portion adjacent said distal end; and 

at least one helical cutting surface extending around said cutting 

portion, 

said endodontic instrument formed by: 

(a) providing a metallic rod having a cutting portion with a 

polygonal cross section; 

(b) torsioning said rod so as to form helical cutting edges in 

said cutting portion with a polygonal cross section; and 

(c) chemicaUy milling said cutting portion of said rod so as 

to taper said cutting portion. 

29. An endodontic instrument as recited m cla:im 28, wherein said 

instrument is formed of a nickel-titanium alloy. 

30. An endodontic instrument as recited in claim 29, wherein said nickel-

25 titanium alloy has a titanium content between about 20% and about 80%. 

31. An endodontic instrument as recited in claim 29, wherein said nickel-

titanium alloy has a titanium content between abm1t 30% and about 70%. 

32. An endodontic instrument as recited in claim 29, wherein said nickel-

titanium alloy has a titanium content benveen about 40% and about 60%. 

30 33. An endodontic instrument as recited in claim 28, wherein said 

polygonal cross section is triangular. 

34. An endodontic instrument as recited m claim 28, wherein said 

polygonal cross section is square. 

35. An endodontic instrument as recited in c1aim 28, wherein said 

35 polygonal cross section is a spherical triangle. 
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36. An endodontic instrument as recited in claim 28, wherein said 

polygonal cross section is bounded by a plurality of curved sides. 

37. An endodontic instmment as recited in claim 28, vvherein said 

polygonal cross section is bounded by a combination of curved and straight sides. 

38. An endodontic instrument as recited in claim 28, wherein said 

10 polygonal cross section is an irregular polygon bounded by at least one of concavely 

or convexly curved sides. 
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PATENT COOPERA'IlON TREATY 
From the 
lNTERNATION,<\L SEARCHING AUTIIORlTY REC'D 1 4 NOV 2005 

To: 
RICHARDT. ROCHE 
QUARLES & BR/illY LLP 
41 J. EAST vVISCONSlN .A VENl_JE 
MILWAllKEE, \XII 53202 

····----------------. 

PCT 
WRITTEN OPINION OF THE 

INTER:.~ATION.AL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

~~~~ I 
-="='------···"""=·· ==;:=::;;;:::=;;:==========4~(~da,1!!~~~?..!~!!!Year) "i 11 MQ\J zonS-~---········-1 i Applicant'soragent'sfitereference F'ORFTJR'I'HERACTION -~~ t1 tl:l - "'""'· I 
/

115207
_
00002 

See paragraph 2 below ! 
International application No. futernational filing date (day/month/year~ Priority date (day/month/year) 

PCT/US05/19947 07 June ~22.~J27.:?..~:~!?.9..~L ........ -------'--08_J_u_n_e_2_0_0_4_,(_0_8_.G_·6_.'J_.J)_C_'4"") __ 
International Patent Classification (JPC) or both national cla.'lsiflcaticm and JPC 

JPC(7): A61C 5/02 and US Cl.: 433/102 
Applicant 

LUEBKE, I'-:'EIL HAr-,11I.TON ----------------- ···································-··-
······--------------------------------· ........................... 1 

1. Tnis opinion ccntains indications relating to the following items: 

~ 
D 
D 
D 
~ 

D 
D 
D 

Box No. I 

Box No.ll 

Box No. Ili 

Box No. IV 

Box No. V 

Box No. VJ 

Box No. VIJ 

Box No. VIJI 

Basis ofL~e opinion 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Rr.:,asoned statement under Rule 43b!s .1 (a)(i) with regard to novelty, inventive step or industrial 
applicability; dtations and explanations supporting such statement 

Certain documents cited 

Certain defects in the i:ntematioual application 

Certain observations on the international application 

2.li'lJRTHER ACTlON 
lf a demand ior international prelirninary examination is nl3.de, this opinion will be considered to be a written opinion of the 
lnternational Preiirninary Examrning Authority ("IPEA") except that this does not apply where the applicant chooses an 
Authority other than this one to be the JPEA and the chosen JPBA has notified the International Bureau Ullder Rule 66.1bis(b) 
that written opinions of this lnt0mational Searching Authority will not be so considered. 

If this opinion is, BS provided above, considered to be a writtt;n opinion of the JPE/1., the applicant is invited to submit to tho 
IPEA a \VJ.i.tten reply together, where appropriate, wifu arnr.mdrr:o:mts, before the expiration of 3 months fr·orn the date of mailing 
ofFormPCT/J.S/\1220 orbeJbre the expiration of22 monilis from the priority date, whichever e:\"]Jtres later. 

For fiJ .... -!her options_, see FormPCTIISN220. 

3. For flh-1her details, see nates to Fmm PCTi1SN2.20. 

Nmne and mailing address offue ISAI US --·--···-~Date of completion ofthis opinion I 
Mail Stop PCT, Attn: ISAJtJS j 
Commissimw1· for Patent~ 03 November 2005 (03.11 :~005) I 
P.O. Box 1450 I 
Alexandria, Virginia 22313--1450 I 

Facsil:nile No. (703) 305-3230 ........................................................ . 
Form PCTilSA!237 (eover sheet) (April 2005) 

I 

POT 
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f Intemationa1 application~NO~-----------
WRITTEN OPINION Oli' 'flfE 

1

. 
···----- INTERNATIONAL SEARCHlNG AUTHORI_T_Y ______ .. ~:~~~=:~.~-~/19947 ................. --------; 

! :Box N~:i .. B~-~~-~--~f-th.is opinion , ....... 
1. With regard to the language, this opinion has been esta.blished on 1he basis of: 

~ the international application in the language in which it was iiled 

D a translation of the international appli.cation into ........... , which is the language of a translation furnished £or the purposes of 
intr.,mational search (Rules 12.3(a) and 23.l(b)). 

2. With regard to any nucleotide and/o:r amino acid §equence disclosed in the international appll.,ation and necessary to the claimed 
invention, this opinion bas been established on the basis oJ: 

a. type of material 

LJ a sequence listing 

D table(s) related to the sequence listing 

b. format of material 

D 
D 

on paper 

in electronic fbrm 

c. time of filing! :furnishing 

D contained in the international application as filed. 

D filed together with the intcmatioo.al application in electronic form 

D fnmisbed subsequently to this i\uthority for the purposes of search. 

3. D Irr addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto bas been filed 
or fbmished, the required statements thBt the information in the subsequent or additional copies is identical to that in fu,, 
application a.'i filed or does not go beyond the application as illed, as appropriate, wt,re firrnished. 

4, Additional comments: 

:::----::7.---::c-::-:---:::-=~·---------··------------··-------· 

FomtPCT/ISN237(Box No. l) (Apri12005) 
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DDDalDDD Dl ll llDDllDD D -----------------------------

...... 

\VRIT'I'.I!;N ON_'NION 011' THE l PC'T/US05/19947 
/ International application No. :=1 

l.l"ifTERNATIONAL SEARCHING AUTHORITY ! 

r··B~~-N-;;:·v Reasone!i st;t;ment under Rule 43 bis.l(a)(i)~ith regard !o novelty, inventive s!ep--~~:-j;;dustrial . 
L- applicability; dtations and explanations su.~R-~~~~~ such statement _J 

11. Statoo•:owllv (N) Cbims NONE ---- YES 

1 

I illvro~e &~(IS) :: =~ -- --~~S 
Claims .U5L _______________________ NO 

' Industrial applicability (IA) Claims ""l~~l'-'9'----- _______ , __________ YES l 

~-NO l ClaimsN """"0"-:N""ffi"---------

-----------------------------------------
2. Citations and explanations: 

Chlims 1-3, 6, 10, 13, 15-17, and 19lack an inventive step under PCT Article 33(3) as being obvious over Sachdeva in view ofFishcer. 
Sachdeva discloses the claimed endodontic instrument except that the heat-treatment orthe shank occun-ing in an atmosp.here of 
essentially un-reactive gas. (See Specifcation). 

Claims 4-5, 7-9, 12, ! 4, and 18 lack an inventiw ~iep under PCT Article 33(3) as being obvious over the prior art as appli~:xl in the 
immediately preceding paragraph and further in view ofBesselink et al. Sachdeva in view ofFishcer di_scl.oses ihe claimed invention 
with the exception ofthe range of values associated with diameter ofthe shar_,l,temperatu.re of heat treatm.ent, time .fbr heat treatment, 
and ratio of titanium to nickel (See specification) 

Claim lllacks an inventive step under PCT Article 33(3) as being obvious over Sachdeva ill view of Fischer. 
Sachden ill view of Fischer disdoses the claimed illvention with the exception of the angle of the shank It would have 
been obv.ious to one having ordinary skill in fhe art at the time the invent.i.on was made to modifY the Shan.k so tbat it 
maintains a deformation of greater th~m 10 degrees after a 45 degree torque, since it has been held that discovering an 
optimum value of a resuli effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 
215 (CCPA 1980). 

Claims 1-19 mee! the criteria set out in PCT Atiicle 33( 4), and thus have industrial applicability because the subj0ct rnatter claimed can 
be made or used in industry. 

I 

~-- ,.....--------------------------------------_j Fom1 PCT/ISA./237 (Box No. V) (April 2005) 
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Electronic Patent Application Fee Transmittal 

Application Number: 14522013 

Filing Date: 23-0ct-2014 

Title of Invention: Dental and Medical Instruments Comprising Titanium 

First Named Inventor/Applicant Name: Neill Hamilton Luebke 

Filer: RichardT. Roche/Beth Erlitz 

Attorney Docket Number: 115207.00014 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USD ($) 180 
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Electronic Acknowledgement Receipt 

EFSID: 23012147 

Application Number: 14522013 

International Application Number: 

Confirmation Number: 9570 

Title of Invention: Dental and Medical Instruments Comprising Titanium 

First Named Inventor/Applicant Name: Neill Hamilton Luebke 

Customer Number: 26710 

Filer: RichardT. Roche/Beth Erlitz 

Filer Authorized By: RichardT. Roche 

Attorney Docket Number: 115207.00014 

Receipt Date: 24-JUL-2015 

Filing Date: 23-0CT-2014 

TimeStamp: 09:48:22 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $180 

RAM confirmation Number 8117 

Deposit Account 170055 

Authorized User ROCHE, RICHARDT. 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

614227 

1 
Information Disclosure Statement (IDS) 11520700014SuppiDSJuly2015. 

7 
Form (SBOS) pdf 

no 
87d11 e383e7ad59a915bc46047eb5a90e0 

fc8a2 

Warnings: 

Information: 

8376580 

2 Foreign Reference JP2006149675.pdf no 23 
d 1 a 1 d4ac6f6cde25e1 cafeabfdb 12ea30700 

7afc 

Warnings: 

Information: 

23204715 

3 Foreign Reference W020041 00818.pdf no 26 
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8527d 

Warnings: 

Information: 

4951673 

4 Non Patent Literature Alpati2006.pdf no 76 
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Warnings: 

Information: 

11199875 

5 Non Patent Literature En do 1994.pdf no 14 
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Warnings: 

Information: 

702179 

6 Non Patent Literature Lugscheider2002.pdf no 6 
bf83 dOd 65 d 682a9 73 60af c993 8714 f4d cb4 

1008 

Warnings: 

Information: 

2676294 

7 Non Patent Literature Miyazaki 1982.pdf no 6 
4c77a 1 be 51 c72d203cbecc7d6841 c1f07bb 

b568e 

Warnings: 

Information: 
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1609400 

8 Non Patent Literature Pelton2000.pdf no 12 
3d c69c 734e69a 1 b2892 c83 85 d 26656fe078 

dabfS 

Warnings: 

Information: 

3789627 

9 Non Patent Literature Schafer2003.pdf no 7 
91 c944 3 06590a2a5 6adc 7 4f5 5 9d 24e48c 42 

0186 

Warnings: 

Information: 

7209983 

10 Non Patent Literature Stokes 1999.pdf no 4 
eef2885505bd90180d31 08b2e6b66289cb5 

82b74 

Warnings: 

Information: 

917409 

11 Non Patent Literature Tripi2003.pdf no 3 
d030b 1 f1395e497e 73ac37f4c5ff31 eb28f3d 

oOf 

Warnings: 

Information: 

5614160 

12 Non Patent Literature IS03630-1-1992.pdf no 28 
be055 b3 9fa 72fa217f658bd 525 f7 ebf06d 64 

afab 

Warnings: 

Information: 

6482198 

13 Non Patent Literature IS03630-1-2008.pdf no 26 
Oea51 ca4e39f8486858f667d7a0176aa6391 

ec70 

Warnings: 

Information: 

1862390 

14 
Other Reference-Patent/ App/Search PCTUS20050199471PRP200612 

4 
documents 08.pdf 

no 
7de0125d25021 ae4c63a0d5cd29e 1 053c72 

433b4 

Warnings: 

Information: 

5230470 

15 
Other Reference-Patent/ App/Search EP05756629SuppiSearchReport 

no 6 
documents 20121 026.pdf 

69eca 15570455f79971906c84ae432ef7fbc 
oef2 

Warnings: 

Information: 

1752541 

16 
Other Reference-Patent/ App/Search EP05756629ExamReport20130 

no 8 
documents 124.pdf 

f2eab58bf311 df7723dcd3caeaa0b9109300 
522e 

Warnings: 

Information: 
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475196 

17 
Other Reference-Patent/ App/Search Petitio nfo rl nterPa rtes Revi ewl P 

67 
documents R201500632Jan2015.pdf 

no 
a8e544d08be45e9897e6e55617ccd34cc78 

093db 

Warnings: 

Information: 

4702124 

18 
Other Reference-Patent/ App/Search DeclarationGold berg20150130. 

no 100 
documents pdf 

94-a 7988d dS 2 6aeb 131 ff3 93 bd 7b6b3d aS 8d 
3f493 

Warnings: 

Information: 

163922 

19 
Other Reference-Patent/ App/Search USDCTennesseeAnswerAndCo 

13 
documents unterclaims20140806.pdf 

no 
bfb4 50 1 Sed bS 2 9069eb5 f4 5 d4ad4 9ea2d0 1 

76adb 

Warnings: 

Information: 

184693 

20 
Other Reference-Patent/ App/Search USDCTennesseeComplaintPate 

no 9 
documents ntlnfringement20140624.pdf 

8d 6e0d 700 1 8e 35 fS a9e3 33 8285 fc6e22 ce8f 
a5d5 

Warnings: 

Information: 

172030 

21 
Other Reference-Patent/ App/Search USDCTennesseeAnswerToCoun 

5 
documents terclaims20140902.pdf 

no 
d355bc2a469c5886a60db2d9d60dae3bee 

c4adcb 

Warnings: 

Information: 

174769 

22 
Other Reference-Patent/ App/Search USDCTennesseeAnswerToCoun 

5 
documents terclaims20140919.pdf 

no 
6edb 15833ba7d438f9f0f7a 1 d5b6152aab 1 

009c4 

Warnings: 

Information: 

221028 

23 
Other Reference-Patent/ App/Search Petitio nfo rl nterPa rtes Revi ewl P 

32 
documents R201501476June2015.pdf 

no 
e50c047ca09211c6994b983e31 e446b9c39 

f3a1a 

Warnings: 

Information: 

715981 

24 
Other Reference-Patent/ App/Search DeclarationGold berg20150625. 

no 39 
documents pdf 

4b6aeade8bb931 be38fd4f1428eb88b263a 
9a4b9 

Warnings: 

Information: 

USDCTennesseeAmendedCom 189008 

25 
Other Reference-Patent/ App/Search 

plaintPatentlnfringement20140 no 10 
documents 

815.pdf 06c53ed220fc56059c55d01 dbad3d6c18ac 
ba513 

Warnings: 

Information: 
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USDCTennesseeAnswerToAme 147749 

26 
Other Reference-Patent/ App/Search 

ndedComplaintCounterclaims2 no 13 
documents 

0140902.pdf 4144e350e6e9172013dd8d3d5172a08a 12 
32a07e 

Warnings: 

Information: 

30432 

27 Fee Worksheet (SB06) fee-info. pdf no 2 
695ba5cb 1 c3fd803d 1 e3aafa94c74184b081 

1d67 

Warnings: 

Information: 

Total Files Size (in bytes) 93370653 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc code: IDS PTOISB/08a (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number 14522013 

Filing Date 2014-10-23 

INFORMATION DISCLOSURE First Named Inventor I Neill Hamilton Luebke 
STATEMENT BY APPLICANT 

Art Unit 3732 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nelson, Matthew M. 

Attorney Docket Number 115207.00014 

U.S.PATENTS Remove 

Examiner Cite Kind Name of Patentee or Applicant 
Pages.Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages.Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20060115786 A1 2006-06-01 Matsutani et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Name of Patentee or 
Pages.Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2 i Code4 Date 

Document 
Passages or Relevant 
Figures Appear 

1 2004344717 JP A 2004-11-29 Mani, Inc. D 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book. magazine. journal, serial. symposium, catalog. etc), date, pages(s). volume-issue number(s), T5 
publisher. city and/or country where published. 

EFSWeb2.1.17 
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Application Number 14522013 

Filing Date 2014-10-23 

INFORMATION DISCLOSURE First Named Inventor I Neill Hamilton Luebke 
STATEMENT BY APPLICANT 

Art Unit 3732 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nelson, Matthew M. 

Attorney Docket Number 115207.00014 

1 
BAHIA, et al., Fatigue Behaviour of Nickel-Titanium Superelastic Wires and Endodontic Instruments, Fatigue & D Fracture of Engineering Materials & Structures, 2006, 29(7):518-523 

2 
DREXEL, et al., The Effects of Cold Work and Heat Treatment on the Properties of Nitinol Wire, Proceedings of the D International Conference on Shape Memory and Superelastic Technologies, May 7-11, 2006, pp. 447-454 

3 PEL TON, et al., The Physical Metallurgy of Nitinol for Medical Applications, JOM, 2003, 55(5):33-37 D 

4 
TESTARELLI, et al., Bending Properties of a New Nickel-Titanium Alloy with a Lower Percent by Weight of Nickel, D Journal of Endodontics, 2011, 37(9):1293-1295 

ProFile ISO Rotary Files Product Information and Material Safety Data Sheet for Nickel Titanium Wire: 'NITINOL 55', 
5 http://www.tulsadentalspecialties.com/defaull/endodontics/RotaryFiles/ProFileiSO.aspx [Exhibit 1035 to the Petition for D 

Post-Grant Review, Case No. PGR2015-00019, website was accessed July 22, 2015] 

6 
Petition for Post-Grant Review of U.S. Patent No. 8,876,991 B2, in the United States Patent and Trademark Office D Before the Patent Trial and Appeal Board, Case No. PGR2015-00019, August 3, 2015 

Declaration of A. Jon Goldberg, Exhibit 1002 to the Petition for Post-Grant Review of U.S. Patent No. 8,876,991 B2, in 
7 the United States Patent and Trademark Office Before the Patent Trial and Appeal Board, Case No. PGR2015-00019, D 

August 3, 2015 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WI PO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WI PO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFSWeb2.1.17 
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Application Number 14522013 

Filing Date 2014-10-23 
INFORMATION DISCLOSURE First Named Inventor I Neill Hamilton Luebke 
STATEMENT BY APPLICANT 

Art Unit 3732 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nelson, Matthew M. 

Attorney Docket Number 115207.00014 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application. and, to the knowledge of the person signing the certification 
after making reasonable inquiry. no item of information contained in the information disclosure statement was known to 

~ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33. 1 0.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Richard T. Roche/ Date (YYYY-MM-DD) 2015-08-24 

Name/Print Richard T. Roche Registration Number 38.599 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete. including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden. should be sent to the Chief Information Officer. U.S. 
Patent and Trademark Office. U.S. Department of Commerce, P.O. Box 1450. Alexandria, VA 22313-1450. DO NOT SEND 
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[Document Name] Scope of Patent Claims 

(CLAIM I) 
Shaft-shaped root canal treatment apparatus made of nickel-titanium alloy, on which a work portion of a designated 
length from the tip is formed and on which a shank is formed continuously with said work portion, the root canal 
treatment apparatus is characterized in that at least a portion or the entirety of the work portion is subjected to heat 
treatment focused on resistance to rotating fatigue. 
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(Document name] DETAILED DESCRIPTION Of THE INVENTION 
[Title of the invention] Root Canal Treatment Apparatus 
(TECHNICAL FIELD) 
(0001) 

Page: 11 

This invention relates to a root canal treatment apparatus for dental care. particularly to a root canal treatment 
apparatus that has improved resist~nce to wear arising from rotation of a root canal treatment apparatus that 
performs the intended treatment by rotating. entering and exiting in the length direction. or repeatedly switching 
between forward and reverse by roughly 1/4 of a rotation. 
(BACKGROUND ART) 
(0002) . 

Examples of apparatuses for the treatment of the root canal of a tooth by rotation that shape the root canal by 
cutting include a file and a reamer. These root canal treatment apparatuses are comprised of a mernber shaped by 
forming a work portion provided with a cutting edge or projection on a finely tapered axial rod in accordance with 
the treatment objective. or forming a work portion by shaping a tapered axial rod into a spiral shape. Furthermore, 
depending on the model. a handle or grip allowing the doctor to grasp and operate the apparatus may be integrally 
attached to the end of the aforesaid member to allow the doctor to directly operate the apparatus or grip the 
apparatus by means of the chuck of a handpiece or the like. 
(0003) 

Root canals are very fine. and there is considerable disparity in their shape and thickness from person to person. 
For this reason. even the same model of root canal treatment apparatus comes in a variety of models of differing 
thickness. For example, if using a tile to form the root canal by cutting, it is necessary to deform the file according to 
the shape of the root canal in order to keep from damaging the tissue surrounding the root canaL i.e. it is necessary 
for the file to have appropriate elasticity. 
(0004) 

The technology in Patent Literature l has been proposed as a root canal treatment apparatus with high elasticity 
and shape restorability of the kind described above. This technology relates to a root canal treatment apparatus 
manufacturcci hy formine; H work portion on shape memory-treated axial rod material having superdaslic property 
by performing removal processing while retaining at below the shape memory treatment temperature. 
(0005) . 

In the aforesaid root canal treatment apparatus, the axial rod on which a work portion has been formed flexibly 
deforms supply according to applied external force and rapidly regains its original shape when the external force is 
removed. For this reason, it is able to follow the shape of the root canal very closely. making it possible to form a 
root canal to a high level of precision. 
(0006) 
(PATENT LITERATURE!) Japanese Patent Publication No. 3375765 
(DISCLOSURE OF THE INVENTION) 
(PROBLEM TO BE SOLVED BY THE INVENTION) 
(0007) 

In the root canal treatment apparatus in the aforesaid Patent Literature I. the entire length of the work portion has 
uniform superelastic property, for which reason when the work portion is bent. the work portion on the free end 
attempts to return to its original shape, producing stress as the tip is inserted into the root canal and bent during root 
canal treatment. In particular, when shaping the root canal, because rotation occurs with primarily the tip of the work 
portion bent, flex stress acts on the work portion. producing an issue whereby there is a higher likelihood of 
damaging the narrow tip portion. 
(0008) 

The objective of this invention is to provide a root canal treatment apparatus that is unlikely to become damaged 
in the event that flex acts upon it while rotating during root canal formation. i.e. that is highly durable. 
(MEANS OF SOLVING THE PROBLEM) 
(0009) 

To solve the aforesaid problem, the root canal treatment apparatus in this invention is a shaft-shaped root canal 
treatment apparatus made of nickel-titanium alloy, on which a work portion of a designated length from the tip is 
formed and on which a shank is formed continuously with said work portion. in which root canal treatment 
apparatus at least a portion or the entirety of the work portion is subjected to heat treatment focused on resistance to 
rotating fatigue. 
(EFFECT OF THE INVENTION) 
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(0010) 
In the root canal treatment apparatus in this invention, subjecting at least a portion or the entirety of the work 

portion to heat treatment focused on resistance to rotating fatigue makes it possible to achieve high resistance to flex 
occurring as a result of rotation during root canal treatment. 
(PREFERRED EMBODIMENT OF THE INVENTION) 

(00 11) 
The root canal treatment apparatus in this invention is an apparatus for the treatment of a root canal by rotation, 

and applies to all apparatuses made using axial-shaped material made of nickel-titanium (Ni-Ti) alloy. ln root canal 
treatment apparatuses of this kind, a work portion having a shape most suited to the intended treatment is formed on 
one end, and an operation portion operated by the doctor is formed on the other end. This operating portion is 
formed into a handle if directly operated by hand by the doctor. or is furnished with a handle in a shape most suited 
to the structure of the grip of said apparatus in the event that an apparatus such as a handpiece is used. 
(0012) 

In particular, subjecting at least a portion or the entirety of the work portion to heat treatment focused on 
resistance improves the durability of the site on which flex acts during root carial treatment. making it possible to 
eliminate the risk of breakage. 
(EMBODIMENT 1) 

(0013) 
Preferred embodiments of the root canal treatment apparatus in this invention will be described below using the 

drawings. Fig. 1 is a drawing showing a file that is a representative example of a root canal treatment apparatus. Fig. 
2 is a schematic drawing illustrating the composition when performing a fatigue rupture test for the tip of the file. 
(0014) 

The shape of file A will be described by means of Fig. 1 to represent the aforesaid root canal treatment apparatus. 
File A is an apparatus that cuts the wall of the root canal, and is comprised of a needle 1 and handle 2. 
(0015) 

A tapered work portion 4 is formed on needle 1 over a span of. a designated length from tip 3, and a straight shank 
5 is formed continuously with work portion 4. Work portion 4 can have a rectangular, triangular or square shape 
depending on the type of file, each of which is constituted in such a way as to be able to exert its own unique 
functions. 
(0016) 

In File A in this embodiment, forming the rectangular cross-section into a spiral shape along work portion 4 
produces a groove 4a and cutting edge 4b along said groove 4a. 
(0017) 

Shank 5 has the function of being attached to handle 2. As indicated in the drawing, handle 2 can be constituted in 
such a way as to be gripped by the chuck of a handpiece or allow a doctor to grip it by hand while operating the 
apparatus, with each formed into a shape and from a material corresponding to its function. 
(0018) 

For example, the handle 2 shown in the drawing is made of a metal such as stainless steel, and shank 5 is inserted 
into a hole formed in the axis and fastened by bonding. If forming a handle· operated by having a doctor grip it by 
hand, shank 5 is sometimes fastened by integrally insert-molding by injection-molding with a synthetic resin. 
(0019) 

Needle 1 is made of nickel-titanium (Ni-Ti) alloy and is formed using a wire having a diameter corresponding to 
the diameter of needle 1 comprising file A, with portion 6, which is a portion of work portion 4, being subjected to 
heat treatment focused on resistance to rotating fatigue (hereinafter referred to as "durability heat treatment"). 
(0020) 

Moreover, in this embodiment, durability heat treatment of file A is performed only on portion 6 from tip 3 of 
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work portion 4, but naturally, it is also acceptable to perform durability heat treatment over the entirety of work 
portion 4 in this invention. 
(0021) 

There is no particular restriction on the length of portion 6 of work portion 4. In tests by the inventors of this 
invention and the like, there were many instances of breakage at the region 2 mm to 3 mm from the tip when the 
entirety of the work portion was made to have superelastic property. For this reason, the length of portion 6 of work 
portion 4 must be at least 2 mm from tip 3. and at most the full length of work portion 4. The range for the 
preferable length of portion 6 is on the order of3 mm to 10 mm fi·om tip 3 when the length of work portion 4 is 16 
mm. with 3 mm or 4 mm being particularly preferable. 
(0022) 

Furthermore. the length of portion 6 may be altered to correspond to the taper of file A. For example, if the taper 
is 2/100, the portion furthest from tip 3 of work portion 4 (base) will not have a large diameter, so by using a 
designated length range from tip 3 for portion 6 and giving the otht:r portions superelastic property. it is possible to 
retain the strength of the base. If the taper is 4/1 00 or 6/100, the diameter of the base is large, so the strength of the 
base will be retained even if the entirety of work portion 4 is subjected to durability heat treatment. and operability 
will be good. 
(0023) 

Durability heat treatment of portion 6 of work portion 4 is performed by heating the portion intended for 
durability heat treatment (portion 6 or the entirety of work portion 4) to a temperature obtained by testing to be 
described below, and retaining the raised temperature for a length of time obtained by testing. This durability heat 
treatment sets the Aftemperature of the Ni-Ti alloy serving as the material of the file to a temperature greater than 
normal temperature. thereby making the site of portion 6 able to exert shape memory function. 
(0024) 

In a file A comprised in the manner set forth above. prior to treatment, a doctor is able to pre-curve portion 6 in 
accordance with the shape of the root canal or the shape of the apical foramen of the patient. By thus performing 
pre-curving, it becomes possible for tip 3 and portion 6 to closely follow the root canal when tip 3 is inserted into the 
root <:.anal while performing treatment. Suus~::4ut:nl to completion of treatment and removal from the root canal, the 
doctor can apply force to cause it to regain its original shape. or heating can be performed to a temperature greater 
than the Aftemperature set by durability heat treatment to cause it to regain its original shape. 
(0025) 

The aforesaid portion 6 is extremely flexible, which makes it possible to extend the length of time until breakage 
when work portion 4 is rotated while bent while tip 3 is inserted into the root canal. or when entering and exiting in 
the length direction, or when repeatedly switching between forward and reverse by roughly 1/4 of a rotation. 
(0026) 

In particular. because work potiion 4 is formed in a tapered shape. when work portion 4 is bent with tip 3 as the 
fulcrum, shank 5 will remain essentially straight. making shank 5 of work portion 4 an arc shape with a small 
curvature, while the curvature increases moving towards portion 6 such that the arc becomes more prominently 
curved, and portion 6 will be significantly bent. In short. work portion 4 is not bent uniformly, hut is rather bent in 
accordance with the taper. When the bending of work portion 4 is released, sections other than portion 6 return to 
their original shape (for example straight) and portion 6 retains its bent shape. 
(0027) 

Next, the testing method for setting the heat treatment temperature and retention time (heat treatment conditions) 
when performing heat treatment focused on resistance to rotating fatigue over either portion 6. which is a portion of 
work portion 4. or the entirety of work portion 4, will be described together with results thereof. 
(0028) 

The objective of this testing is to investigate the heat treatment conditions most conducive to achieving high 
durability in file A. assuming the most extreme rotation during root canal treatment involving rotating, entering and 
exiting in the length direction or repeatedly switching between forward and reverse by roughly 1/4 of a rotation, as 
well as to investigate the heat treatment conditions common to different Ni-Ti alloys. 
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(0029) 
For this reason, this testing was performed by producing files A with the same specifications using as raw material 

a plurality of. types of N i-Ti alloy wire, performing fatigue rupture test on a plurality of samples subjected to heat 
treatment under different temperature and retention times using the device shown in Fig. 2, measuring the time until 
rupture, and comparing the measured results. thereby discovering the heat treatment conditions focused on durability 
to rotating fatigue. 
(0030) 

It is best for the time until occurrence of fatigue rupture in file A to be as long as possible. However, because there 
must be some benchmark in order to make a judgment, in this test, the benchmark was set to roughly 20 minutes 
without the occurrence of fatigue rupture when tested with the fatigue rupture tester described below. 
(0031) 

Using a wire with a diameter of roughly 1.0 mm composed of Ni: 55.76 wt%, remainder Ti (material 1), Ni: 55.91 
wt%, remainder Ti (material 2), Ni: 55.97 wt%, remainder Ti (material3), Ni: 55.90 wt%, remainder Ti (material4) 
and Ni: 55.89 wt%. remainder Ti (material 5) as the material comprising file A. a plurality of no. 30 files were 
produced, each having a tip diameter of roughly 0.3 mm, taper 4/l 00, rectangular cross-sectional shape, roughly 25 
mm length of needle projecting from handle 2 and roughly 15 mm length of work portion. 
(0032) 

Next, samples were produced from the files A produced from materials 1 to 5, one not subjected to heat treatment 
(untreated), one heat treated by retaining at 300°C for 30 minutes (heat treatment condition 1), one heat treated by 
retaining at 400°C for 30 minutes (heat treatment condition 2), one heat treated by retaining at 500°C for 30 minutes 
(heat treatment condition 3), and one heat treated by retaining at 600°C for 15 minutes (heat treatment condition 4), 
and a fatigue rupture test (durability) was performed, with a bending test and torsion test performed corroboratively. 
(0033) 

Moreover, during each test, in one sample, heat treatment was performed by inserting the needle I made of Ni-Ti 
alloy into an electric furnace and subjecting the entirety of work portion 4 to heat treatment, while in another sample, 
heat treatment was performed only for portion 6 from tip 3. Five samples were tested under the same conditions. 
Indicated values are a summary of test data. 
(0034) 

First, the bending test method and results will be described. The bending test was performed using a sample in 
which the entirety of needle I was heat treated, by bending to 45° while grasping a location 3 mm from the tip 3 of 
work portion 4 and measuring the maximum torque. The results of the bending test for untreated samples 1 to 5 were 
within the range of 40 gf-cm to 50 gf-cm, for heat treatment condition 1 samples 1 to 5 within the range of40 gf-cm 
to 55 gf-cm. for heat treatment condition 2 samples 1 to 5 within the range of 35 gf-cm to 40 gf-cm, for heat 
treatment condition 3 samples 1 to 5 within the range of 30 gf-cm to 40 gf-cm, and for heat treatment condition 4 
samples 1 to 5 within the range of 35 gf-cm to 40 gf-cm, showing no significant difference. 
(0035) 

Next, the torsion test method and results will be described. The torsion test was performed using a sample in 
which the entirety of needle 1 was heat treated, by grasping a location 3 mm from the tip 3 of work portion 4 and 
rotating, and measuring the maximum torque and angle at the time of rupture. The results of the torsion test for the 
untreated condition samples 1 to 5 were within the range of maximum torque 70 gf-cm to 80 gf-cm and angle 400° 
to 500°, for heat treatment condition 1 samples 1 to 5 within the range of maximum torque 70 gf-cm to 80 gf-cm and 
angle 400° to 500°, for heat treatment condition 2 samples 1 to 5 within the range of maximum torque 80 gf-cm to 
120 gf-cm and angle 400° to 600°, for heat treatment condition 3 samples 1 to 5 within the range of maximum 
torque 70 gf-cm to 100 gf-cm and angle 450° to 700°, and for heat treatment condition 4 samples 1 to 5 within the 
range of maximum torque 70 gf-cm to 90 gf-cm and angle 800° to 1100°, revealing that although the test results for 
heat treatment condition 4 were significant compared to the other conditions, there was no significant difference 
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between the other heat treatment conditions. 
(0036) . 

Next, the fatigue rupture test method and results will be described. The fatigue rupture test was performed using a 
sample in which the entirety of needle I was heat treated using the device shown in Fig. 2. In short. using a device 
furnished with a pair of pins 21. 22 having a groow 21 a. 22a capable of receiving the iip 3 of work portion 4, one of 
the pins 21 was set in such a way that the center thereof corresponded to a position 4 mm from the tip 3 of work 
portion 4 and tip 3 was inserted into the groove 22a of the other pin 22. thereby bending portion 6 of work portion 4 
by roughly 45 degrees. this state was maintained while rotating 200 times per minute. and time until rupture was 
measured. 
(0037) 

The results of this fatigue rupture test revealed that time until fatigue rupture changes significantly depending on 
heat treatment conditions. In short. the time until fatigue rupture was roughly 18 minutes in material 2. which had 
the highe~l durability among the untreated condition, within the range of 5 to 10 minutes in the case of heat 
treatment condition L within the range of 4 to II minutes in the case of heat treatment condition 3. and within the 
range of 3 to 5 minutes in the case of heat treatment condition 4. whereas the time until fatigue rupture was within 
the range of 8 to 56 minutes in the case of heat treatment condition 2 (400°C-30 minutes). revealing a significant 
increase in the time until fatigue rupture compared to the other heat treatment conditions. 
(0038) 

In short. when heat treatment is performed under heat treatment condition 2. there is significant lengthening effect 
on the fatigue rupture time. indicating that this heat treatment is capable of imparting a high level of durability. 
(0039) 

As indicated above. it was found that performing heat treatment of Ni-Ti alloy material while maintaining the 
temperature at 400°C for 30 minutes improved durability. However, it is not clear whether or not the condition of 
400°C-30 minutes is ideal. For this reason. a fatigue rupture test was performed by using a single material and 
setting the processing time to be constant and changing the temperature. 
(0040) 

The material used in the test was the aforesaid material 2 having a composition ofNi: 55.91 wt%. remainder Ti. A 
fatigue rupture test was performed for samples heat treated. respectively, at a temperature of 250°C, 300°C, 350°C, 
375°C, 400"C. 4l0°C, 420°C, 425°C. 430°C. 440°C, 450°C. 475°C. soooc and 550°C. 
(0041) 

The results of the aforesaid rupture tests are shown in Fig. 3. As shown in this diagram. results show that time 
until fatigue rupture exceeds 15 minutes when heat treatment temperature is within the range of400°C to 450°C and 
exceeds 20 minutes when heat treatment temperature is within the range of 430°C to 440°C. Based on these test 
results, it can be said that heat treatment focused on resistance to rotating fatigue can be performed over the entirety 
of the work portion by performing heat treatment at a heat treatment temperature within the range of 400°C to 
450°C and retaining for 30 minutes. 
(0042) 

Next. using a partial heating device not shown in the drawings[,] with the heat treatment range within the range of 
roughly 5 mm from tip 3 of work portion 4 or within the range of roughly 10 mm from tip 3. the aforesaid material 2 
composed of Ni: 55.9I wt%, remainder Ti as the material. 400°C (350°C, 340°C), 425°C (370°C, 360°C), 450°C 
(390°C. 375°C). 475°C (41QOC, 390°C), 500°C (440°C, 420°C), 525°C (460°C, 430°C), 550°C (480°C, 440[°C]) as 
the heat treatment temperature-partial heating device temperature setting, and 45 minutes (fixed) as the retention 
time, a fatigue rupture test was performed on a sample subjected to heat treatment at a temperature selected from 
among the aforesaid conditions. As a comparative example. a fatigue rupture test was performed on a sample that 
was heat-treated at 400°C for 45 minutes using a drier. 
(0043) 

Moreover. heat treatment of a range roughly 5 mm and roughly 10 mm from the tip of work portion 4 was 
performed on a very fine axial bolt within a limited range. so it is not possible to prescribe clear dimensions. For this 
reason. it is difficult to express the length range from tip 3 as a precise numeral value, and hence the range must be 
expressed as a range of on the order of roughly 5 mm or roughly 10 mm. 
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(0044) 
When performing heat treatment using a partial heating device, there is no guarantee that the temperature setting 

of the partial heating device and the actual temperature of the sample will match precisely. When heat treatment was 
actually p·erformed with a partial heating device, a difference was found between the measured surface temperature 
of the sample and the temperature setting. In short, the first temperature in parentheses is the surface temperature of 
the sample as measured when a range of roughly 5 mm from the tip was heated. and the second temperature is the 
surface temperature of the sample as t'neasured when a range of roughly 10 mm from the tip was heated, versus the 
aforesaid temperature setting of the partial heating device. Thus, the surface temperature of the sample during heat 
treatment was measured to be a temperature lower than the temperature setting of the partial heating device. 
(0045) 

As a result of the aforesaid tests, it was found that in the case of a heat treatment range of roughly 5 mm, the time 
until occurrence of fatigue rupture was roughly 29 minutes when the heat treatment temperature was set to 425°C, 
whereas in the case of other heat treatment conditions, fatigue rupture occurred after 20 minutes or less. 
(0046) 

In the case of a heat treatment range of roughly 10 mm, the time until occurrence offatigue rupture exceeded 20 
minutes when the heat treatment temperature was within a range of 425°C to 500°C. In the case of a heat treatment 
temperature of 525°C, fatigue rupture occurred at roughly 19 minutes. 
(0047) 

In the comparative example, the time until occurrence of fatigue rupture was roughly 35 minutes. 
(0048) 

For practical purposes, it is adequate for the time until occurrence of fatigue rupture to be on the order of roughly 
20 minutes or greater, for which reason it ean be said that heat treatment focused on resistance to rotating fatigue 
over a portion of the work portion can be applied by performing heat treatment under heat treatment conditions of: 
425°C-45 minutes in a file A that was heat-treated within a range of roughly 5 mm from the tip, and under heat 
treatment conditions of 425°C-45 minutes to 525°C-45 minutes in a file A that was heat-treated within a range of 
roughly 10 mm from the tip. 
(0049) 

As set forth above, putting together the results of fatigue rupture tests of samples wherein the entirety of the work 
portion4 was heat-treated and fatigue rupture [tests] of samples in which a range of5 mm and 10 mm from the tip 
of the work portion was heat-treated, it can be said to be possible to apply heat treatment focused on resistance to 
rotating fatigue over a portion or the entirety of the work portion by performing heat treatment with the heat 
treatment temperature set to within the range of 400°C to 450°C and retaining for 30 minutes to 45 minutes. 
(0050) 

In a file A of the kind described above, by gripping handle 2 in the chuck of a handpiece not shown in the 
drawings and having the doctor hold this handpiece, once pmiion 6 formed on work portion 4 has been pre-bent into 
a shape corresponding to the shape of the root canal of: the patient, it is possible to shape the root canal by cutting the 
walls of said root canal by inserting tip 3 into the root canal and rotating in the direction of cutting edge 4b while 
displacing axially. 
(0051) 

Moreover, although in this embodiment a cutting edge 4b was formed because a file A was taken as an example of 
the root canal treatment apparatus, a cutting edge 4b will not necessarily be formed in the work portion 4 of all root 
canal treatment apparatuses; in some cases, a pointed projection or tapered coil will be formed. Even in the case of 
root canal treatment apparatuses of this kind, it is possible to achieve high durability by performing heat durability 
heat treatment over portion 6 of work pmiion 4 or over the entirety of work portion 4 as long as the root canal 
treatment apparatus treats a root canal by rotation. 
(0052) 

As set forth above, there is no particular restriction on the method of manufacturing a file A; however, 
representative methods will be described briefly. The first manufacturing method involves forming a work portion 
by performing metal removal processing on material previously granted superelasticity, and subsequently subjecting 
a portion or the entirety of the tip of the work portion to durability heat treatment. 
(0053) 

In short, axial bolt-shaped material is formed by cutting wire made of Ni-Ti alloy granted superelasticity in 
advance and having a diameter corresponding to the thickness of the intended file to the length of said tile, and then 
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a needle portion is formed by tapering this material, machining the groove and cutting edge, machining the tip, and 
machining the work portion and shank. At this time, because it is impossible to perform plastic working on the 
material due to its superelasticity, the various processes performed on the material are performed by means of 
processes involving the removal of metal including grinding. 
(0054) 

Next, a portion subjected to durability heat treatment is formed over a range of a designated length from the tip of 
the work portion or over the entirety of work portion 4. This process is performed by using a refrigerant to cool the 
sections of the needle already formed into a prescribed shape that do not correspond to the sections intended to be 
subjected to durability heat treatment. and then heating according to pre-set heat treatment conditions for 
temperature and retention time. There is no particular restriction on the refrigerant used at this time; for example, 
water can be used. 
(0055) 

The intended file can then be manufactured by inserting the shank of the needle provided with a portion 6 
subjected to durability heat treatment over a range of a designated length from the tip of the work portion or over the 
entirety of the work portion in the manner set forth above into the handle and bonding the two together. 
(0056) 

A second manufacturing method involves manufacturing the intended file by subjecting a range of a designated 
length corresponding to the portion subjected to durability heat treatment, or a portion corresponding to the entirety 
of the work portion, to durability heat treatment trom one end at the stage where the material is formed, and 
subsequently performing processing involving the removal of metal from the material to form a work portion with a 
groove and cutting edge. 
(0057) 

In the second manufacturing method described above, a segment subjected to durability heat treatment at the 
material stage and a section having superelasticity are formed, with the work portion being formed by subjecting this 
material to metal removal processing. Accordingly, a needle shape is remembered by, and a groove and cutting edge 
continuous with the superelastic portion are formed on the portion subjected to durability heat treatment. 
(0058) 

The intended file can then be manufactured by subjecting material furnished in lhe manner set forth above with a 
segment corresponding to the portion subjected to durability heat treatment and a segment corresponding to the 
superelastic portion to processing involving metal removal so as to form a needle comprised of a work pmiion and 
shank. and subsequently inserting the shank in the handle and bonding the two together. 
(INDUSTRIAL APPLICABILITY) 
(0059) 

The root canal treatment apparatus in this invention profTers the advantage of making it possible to prolong the 
length of time until occurrence of rupture when treating a root canal by inserting the tip portion thereof into a root 
canal with a complicated shape and rotating, even when fatigue occurs as a result of this rotation. 
(BRIEF DESCRIPTION OF THE DRAWINGS) 
(0060) 
(FIG. 1) Drawing showing a lite serving as a representative example of a root canal treatment apparatus. 
(FIG. 2) Schematic drawing illustrating the composition when performing a fatigue rupture test for the tip of the file. 
(FIG. 3) Diagram showing the test results for fatigue rupture time when the same material was heat-treated at a 
different temperature. 
(EXPLANATION or REFERENCES) 
(0061) 
A 
1 
2 
3 
4 
4a 
4b 

File 
Needle 
Handle 
Tip 
Work portion 
Groove 
Cutting edge 
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5 
6 
21,211 
21a. 22a 

Shank 
Portion 
Pin 
Groove 
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[Document name] Drawings 
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(ABSTRACT) 
(PROBLEM) Provide a highly durable root canal treatment apparatus that is unlikely to become damaged in the event 
that flex acts upon it while rotating during root canal formation. 
(MEANS FOR SOLVING) Work portion 4 of a designated length from tip 3 is formed on file A serving as the root canal 
treatment apparatus. which has a shaft-shaped needle portion 1 made of nickel-titanium alloy on which a shank 5 is 
formed continuously with work portion 4. and at least a portion or the entirety of work portion 4 is subjected to heat 
treatment focused on resistance to rotating fatigue. 
(SELECTED DRAWING) Fig. 1 
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Amendments To Tile Claims 

1. (Currently Amended) A method for manufacturing or modifying an 

endodontic instrument for use in performing root canal therapy on a tooth, the method 

comprising: 

(a) providing an elongate sl1ank having a cutting edge extending from a distal 

end of the shank along an axial length of the shank, the shank comprising a 

suQerelastic nickel titaniunl alloy, and 

(b) after step (a), heat-treating the entire shank at a temperature from 25" 

C[[.J] up to but not equal to the melting point of the nickel titanium alloy, 

wherein tile heat treated shank has increased fatigue life compared to an 

endodontic instrument of same composition and size not treated in accordance with 

step (b) , and 

wherein the heat treated shank exhibits permanent deformation after torgue at 45 

degrees of flexion when tested in accordance with ISO Standard 3630-1. 

2. (Cancelled) 

3. (Original) The method of claim 1 wherein: 

the fatigue life is determined by a cyclic fatigue analysis based on ISO Standard 

3630-2 Dental root-canal instruments-Part 2: Enlargers and ANSI/ADA Specification 

No. 95, for Root canal enlargers. 

4. (Original) The method of claim 1 wherein: 

the fatigue life is increased by at least 10%. 

5. (Original) The method of claim 1 wherein: 

the fatigue life is increased by at least 30%. 

6. (Original) The method of claim 1 wherein: 

the fatigue life is increased by at least 50%. 
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7. (Original) The method of claim 1 wherein: 

the fatigue life is increased by at least 70%). 

8. (Original) The method of claim 1 wherein: 

the fatigue life is increased by at least 230%. 

9. (Original) The method of claim 1 wherein: 

the fatigue life is increased by at least 450%. 

10. (Original) A method of claim 1 wherein: 

the heat treating temperature is at least 250° C. 
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11. (Currently Amended) A method for manufacturing or modifying an 

endodontic instrument for use in performing root canal therapy on a tooth, the method 

comprising: 

(a) providing an elongate shank having a cutting edge extending from a distal 

end of the shank along an axial length of the shank, the shank comprising a 

superelastic titanium alloy, and 

(b) after step (a), heat-treating the entire shank at a temperature from 25° 

C[[.J] up to but not equal to tile melting point of the titanium alloy, 

wherein the heat treated shank has improved cyclic fatigue compared to an 

endodontic instrument of same composition and size not treated in accordance with 

step (b).,_ and 

wherein the heat treated shank exhibits germanent deformation after torgue at 45 

degrees of flexion when tested in accordance with ISO Standard 3630-1 . 

12. (Currently Amended) Tile method of claim 11 wherein the niekel titanium 

alloy is a superelastic nickel titanium alloy. 

13. (Original) The method of claim 11 wherein: 

the cyclic fatigue is determined by a cyclic fatigue analysis based on ISO 

Standard 3630-2 Dental root-canal instruments-Part 2: Enlargers and ANSUADA 

Specification No. 95, for Root canal enlargers. 

14. (Original) The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 300. 

15. (Original) The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 950. 
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16. (Original) The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 1600. 

17. The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 2000. 

18. (Original) The method of claim 11 wherein: 

the cyclic fatigue revolutions are increased by at least 50%. 

19. (Original) The method of claim 11 wherein: 

the cyclic fatigue revolutions are increased by at least 100%. 

20. (Original) The method of claim 11 wherein: 

the heat-treating temperature is at least 1 00"' C. 

21. (Original) The method of claim 11 wherein: 

the l1eat treating temperature is at least 200" C. 

22. (Original) The method of claim 11 wherein: 

the heat-treating temperature is at least 300° C. 

23. (Original) The method of claim 11 wherein: 

the heat-treating temperature is at least 400" C. 
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REMARKS 

Su.Qglemental information Disclosure Statements 

Supplemental Information Disclosure Statements were filed July 24, 2015 and 

August 24, 2015 for Office consideration. 

The present application, U.S. Patent Application No. 14/522,013, is a 

continuation of U.S. Patent Application No. 14/167,311, now U.S. Patent No. 8,876,991, 

which is a continuation of U.S. Patent Application No. 13/455,841, now U.S. Patent No. 

8,727,773. 

U.S. Patent No. 8,727,773 is involved in a proceeding before the Patent Trial and 

Appeal Board of the U.S. Patent and Trademark Office. The Case Number is 

IPR2015-00632. 

U.S. Patent No. 8,727,773 is involved in another proceeding before the Patent 

Trial and Appeal Board of the U.S. Patent and Trademark Office. The Case Number is 

IPR2015-01476. 

U.S. Patent No. 8,727,773 is involved in litigation in the United States District 

Court for the Eastern District Of Tennessee. The litigation is Dentsp!y International, Inc. 

v. U.S. Endodontics, LLC, Civil Action No. 14-00196, filed June 24, 2014. 

U.S. Patent No. 8,876,991 is involved in a proceeding before the Patent Trial and 

Appeal Board of the U.S. Patent and Trademark Office. The Case Number is 

PGR2015-00019. 
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Claim Amendments 

Claim 1 has been amended to recite a suQerelastic nickel titanium alloy. This 

has a basis in claim 2, which has been cancelled. 

Claim 11 l1as been amended to recite a suQerelastic titanium alloy. This has a 

basis in claim 12, which has been amended to delete the term "superelastic". 

Independent claims 1 and 11 has been amended to recite "wherein the heat 

treated shank exhibits permanent deformation after torque at 45 degrees of flexion 

when tested in accordance with ISO Standard 3630-1". This limitation has a basis at 

Example 4 and Figure 6 of the specification. 

Claim Obiections 

Claims 1 and 11 were objected to because of an extra period after "25° C". 

Claims 1 and 11 have been amended to correct this informality. 

35 U.S.C. § 112 Rejection 

Claims 1-23 were rejected under 35 U.S.C. § 112. The term "superelastic" has 

been added to independent claims 1 and 11 in order to overcome this rejection as 

suggested in the Office Action. 

Clainl 12 was rejected under 35 U .S.C. § 112. The term "nickel" has been 

deleted from claim 12 in order to overcome this rejection. 
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35 U.S.C. § 103 Rejection 

Claims 1-23 were rejected under 35 U.S.C. §1 03(a) as being unpatentable over 

Patel et al. (US 2005/0090844) in view of Matsutani (US 7,137,815). 

Patel conducts the heat treatment described on a nickel-titanium alloy for 

annealing and sl1ape setting purposes to arrive at a superelastic device, whereas the 

present invention is conducting the heat treatment on a superelastic shank (rather than 

as part of the forming of a superelastic device) resulting in non-superelastic properties 

that allow for permanent deforr11ation. Amended independent claims 1 and 11 recite 

these differences between Patel and tile claimed invention. Specifically, amended 

independent claims 1 and 11: (i) recite in step (a), a shank comprising a superelastic 

alloy; (ii) recite in step (b), heat-treating the shank comprising the superelastic alloy after 

step (a); and (iii) recite that the heat treated shank exhibits permanent deformation after 

torque at 45 degrees of flexion when tested in accordance with ISO Standard 3630-1. 

The technical literature confirms that medical devices, such as those in Patel, are 

manufactured by a process including: cold drawing followed by straight annealing 

followed by shape setting that yields a superelastic device. The manufacture of medical 

devices is explained at the first paragraph of the Introduction in attached Exhibit A 

(Vojtech eta!., "Study of Mechanical, Fatigue and Corrosion Properties of the 

Superelastic NiTi Alloy", Metal 2011) as follows: 
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"Stents are often manufactured from nitinol wires and, during processing of these 
wires, nitinol experiences various heat treatment and forming procedures to 
achieve shape, mechanical properties and transformation behavior suitable for 
the final application. Final steps in production of superelastic nitinol wires are 
often cold drawing to a desired diameter followed by straight annealing. Straight 
annealing consists of heating a preloaded (20-100 MPa) cold drawn wire at an 
appropriate temperature (450-700°C). It ensures an optimum straight shape and 
desired functional properties of a wire. A very important step in a following 
fabrication of stents from the straight annealed superelastic wire is the shape 
setting. It involves a short (several minutes) heat treatment of the wire which is 
wound in a desired pattern on a mandrel. The shape setting treatment is 
generally carried out at moderate temperatures (around 500°C) and its purpose 
is to induce relaxation of a material for achievement of a desired stable shape of 
an implant. Moderate temperatures and shmi times are used to prevent the 
permanent deformation of implants and to maintain their superelastic behavior." 

As explained above in the excerpt from Exhibit A, in a typical shape setting treatment, 

"[m]oderate temperatures and short times are used to Qrevent the Qermanent 

deformation of implants and to maintain their superelastic behavior" (underlining added). 

Accordingly, after the shape setting treatment of Patel, one has a superelastic device. 

Thus, Patel conducts the heat treatment described on a nickel-titanium alloy for 

annealing and shape setting purposes to arrive at a superelastic device as confirmed in 

the technical literature. Amended independent claims 1 and 1 now make it clear that 

the present invention is conducting the heat treatment on a superelastic sl1ank rather 

than as pmi of the forming a superelastic device as in Patel. 

Looking at U.S. Patent No. 7,137,815 to Matsutani eta!., there is described a 

root canal treatment tool that includes a work portion having a shape memory 

cl1aracteristic in the range of a predetermined length from the tip and a superelastic 

characteristic in a remaining portion (see column 2, lines 11-24 of Matsutani). In one 

manufacturing method for the Matsutani root canal treatment tool, "a raw material 
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previously provided with a superelastic characteristic is subjected to a working of 

removing metal to form a work portion, and by which the tip side of the work portion is 

again subjected to a heat treatment to provide the tip side with a shape memory 

characteristic" (see column 6, lines 18-23 of Matsutani). Still referring to Matsutani, it is 

stated that "the lengt11 of the shape memory portion 6 in the work portion 4 needs to be 

at least 2 mm from the tip 3 [, and] [a]lthough the maximum length is not limited to a 

special length, the maximum length is about 3/4 of the whole length of the work portion 

4" (see column 5, lines 25-29 of Matsutani). Thus, Matsutani heat treats only the tip of 

the instrument to create a shape memory portion at the tip and a superelastic portion for 

the remainder of the instrument In contrast, independent claims 1 and 11 require heat

treating the entire shank. 

Summarizing, Patel and Matsutani do not teach a method that heat treats an 

entire shank comprising a superelastic nickel titanium alloy or a superelastic titanium 

alloy to produce a dental instrument that exhibits permanent deformation after torque at 

45 degrees of flexion when tested in accordance with ISO Standard 3630-1 as recited in 

amended independent claims 1 and 11. It is well settled that in order to establish a 

prima facie case of obviousness of a claimed invention, all of the claim limitations must 

be taught or suggested by the prior art In re Royka, 490 F.2d 981, 180 USPQ 580 

(CCPA 1974). Accordingly, it is submitted that independent claim 1 (and claims 3-10 

that depend thereon) and independent claim 11 (and claims 12-23 that depend thereon) 

are patentable over Patel and MatsutanL 
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Double Patenting Reiections 

Claims 1-23 were rejected on the ground of nonstatutmy double patenting as 

being unpatentable over claims 1-16 of U.S. Patent No. 8,876,991. 

Clain1s 1-23 were rejected on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-17 of U.S. Patent No. 8,727,773. 

Claims 1-23 were rejected on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-12 of U.S. Patent No. 8,562,341. 

Claims 1-23 were rejected on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-18 of U.S. Patent No. 8,083,873. 

It is requested that the double patenting rejections be held in abeyance until 

allowable subject matter is indicated. 
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Conclusion 

Should any issues remain outstanding, the Examiner is invited to contact the 

undersigned at the telephone number appearing below if such would advance the 

prosecution of this application. 

No fees are believed to be due. If any fees are needed, please charge them to 

Deposit Account No. 17-0055. 

Dated: August 25, 2015 

Respectfully submitted, 

Neill H. Luebke 

By: /Richard T. Roche/ 
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RichardT. Roche 
Registration No. 38,599 
Quarles and Brady LLP 
411 East Wisconsin Ave. 
Milwaukee, WI 53202 
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Exhibit A 

18.- 20. 5. 2011, Brno, Czech Republic, EU 

STUDY OF MECHANICAL, FATIGUE AND CORROSION PROPERTIES OF THE 

SUPERELASTIC NI-TI ALLOY 

DaliborVOJTECH, Jii'f KUBASEK, Milena VODEROVA, Petra SEDA, Alena MICHALCOVA 

Department of Metals and Corrosion Engineering, Institute of Chemical Technology, Prague, Technicka 5, 

166 28 Prague 6, Czech Republic, e-mail: Dalibor.Vojtech@vscht.cz 

Abstract 

Ni-Ti alloys (Nitinol) show superelastic behavior, shape memory, excellent corrosion resistance, good 
biocompatibility and strength. For these reasons, they are widely used in medicine for stents, i.e., tubular 

implants serving to restore damaged blood vessels, oesophagus etc. Increasing demands for the mechanical 
and chemical performance of implants have motivated detailed studies focused on the influence of 

processing parameters on resulting properties. This study is devoted to the effect of heat and chemical 
treatments on properties of a NiTi wire used for medical stents. The wire was heat-treated at 450-600°C and 

direct relationships between processing, mechanical, fatigue and corrosion characteristics were found and 
discussed. 

Keywords: Ni-Ti alloy, Nitinol, shape memory, superelasticity, heat treatment 

1. INTRODUCTION 

Nitinol, i.e. nearly equi-atomic Ni-Ti alloy, became of interest in production of various medical devices, such 
as stents, due to shape memory behavior, superelasticity, biocompatibility, corrosion resistance and good 
mechanical properties. Stents are often manufactured from nitinol wires and, during processing of these 
wires, nitinol experiences various heat treatment and forming procedures to achieve shape, mechanical 
properties and transformation behavior suitable for the final application. Final steps in production of 
superelastic nitinol wires are often cold drawing to a desired diameter followed by straight annealing. Straight 

annealing consists of heating a pre-loaded (20-100 MPa) cold drawn wire at an appropriate temperature 
(450-700°C). It ensures an optimum straight shape and desired functional properties of a wire. A very 

important step in a following fabrication of stents from the straight annealed superelastic wire is the shape 
setting. It involves a short (several minutes) heat treatment of the wire which is wound in a desired pattern on 

a mandrel. The shape setting treatment is generally carried out at moderate temperatures (around 500°C) 
and its purpose is to induce relaxation of a material for achievement of a desired stable shape of an implant. 

Moderate temperatures and short times are used to prevent the permanent deformation of implants and to 
maintain their superelastic behavior. 
In general, nitinol shape memory alloys exhibit three phases, the high-temperature 82 austenite phase 
(structure of CsCI), low-temperature 819' martensite phase (monoclinic structure) and intermediate

temperature R-phase (rhombohedral structure) [1-3]. Transformations of these phases are of a great 
importance, because they determine the superelastic and shape memory characteristics of nitinol, as well as 

its mechanical and functional properties and performance. These transformations can proceed by various 

ways, 82B819', 82BR, RB819', depending on thermal and mechanical history of alloys. The direct 
transformation of austenite 82 to martensite 819'upon cooling generally occurs when an alloy is in a solution 

annealed state, i.e. annealed at a high temperature and water quenched. Upon subsequent ageing, the solid 
solution decomposes to form Ti3Ni4 precipitates. All stages of precipitation strongly influence both phase 
transformations and mechanical characteristics of a material, mainly yield strength and tensile strength. 
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Strength may be increased by an elastic lattice stress introduced by coherent and semi-coherent Ti 3Ni4 

precipitates. 
In addition to mechanical properties, processing of nitinol also affects its surface chemistry and, 
subsequently, corrosion resistance. Although nitinol is generally regarded as being highly corrosion resistant, 
similarly to stainless steels or titanium, corrosion may be a serious problem in some cases. Corrosion of a 
nitinol implant in a patient may have two aspects: 1. Due to corrosion, nickel releases into a surrounding 
body fluids. Unfortunately, nickel is a toxic element that may cause allergic reactions of an organism. 2. In an 

extreme case, corrosion processes may cause pitting and a reduction of an implant cross-section. This may 
lead to a serious damage of a stent and its fracture into dangerous sharp fragments. There are several 

reports in which stent damage and failure due to corrosion are described [4]. 
Corrosion resistance of nitinol is mainly influenced by its surface chemistry and state. When even a weak 

oxidizing environment, such as water, air or humidity, is in contact with nitinol, a few nm thick native passive 
layer dominated by titanium dioxide forms on the nitinol surface. However, there may be defects in this 
passive layer acting as sites for pitting and accelerated corrosion. Therefore, any treatment leading to an 
improvement of the passive layer quality would reduce corrosion rate of nitinol. In addition, any heat
treatment induces surface oxidation which modifies the surface oxide layer and its protective effect. Taking 
into account thermodynamics of the Ni-Ti-0 system, it is beneficial that titanium oxidizes preferentially in 

wide intervals of oxygen partial pressure and temperature. Therefore, thermodynamics says that, when 
oxidizing a nitinol, a protective TiOrenriched and Ni-depleted oxide layer forms on the surface. 

Simultaneously, inward diffusion of nickel results in a Ni-enriched and Ti-depleted region beneath the 
external oxide [5, 6]. 

To our best knowledge, relatively little information is available on changes of mechanical properties and 
corrosion resistance of nitinol due to a short-term heat treatment at moderate temperatures in air. For this 
reason, our study is concerned with the short-time annealing of a nitinol wire commonly employed in stent 
fabrication at 450-600°C. Influence of these heat treatments on mechanical, fatigue and corrosion properties 
is the main objective of our study. 

2. EXPERIMENT 

A nitinol wire having a thickness of 0.3 mm and a chemical composition of 50.9% Ni was used in our 
experiment (hereafter, all concentrations are in at. % unless otherwise stated). The wire was produced by 

the standard procedure, including vacuum induction-melting, hot forging and repeated cold drawing with 
intermediate annealing. Final cold drawing reduced the wire diameter by 40 %, and this step was followed by 

the straight annealing of the wire. Surface finishing of the wire included chemical etching in an intensively 
stirred acid bath containing HF, HN03 and H20 (1 :4:5 by volume) at room temperature for 4 min, followed by 

ultrasonic washing in distilled water for 5 min. Hereafter, the wire prepared by the procedure above will be 
referred to as "as-prepared" for simplicity. 
Short-time heat-treatments (HT) of the wire included annealing at 450-600°C for 10 min in air, followed by 

quenching in water at 20°C. The temperatures of 450-600°C were selected to simulate shape-setting 
procedures. It was expected that the heat treatments would induce surface oxidation and also changes of 
the internal structure and, therefore, the mechanical properties of the wire. 

The internal structures and surfaces of treated wires were investigated by a transmission electron 
microscope (TEM), energy dispersion spectrometer (EDS) and by a scanning electron microscope (SEM) 

equipped with a high-speed electron backscatter diffraction (EBSD) camera. Elemental profiling in a thin sub
surface zone was performed by a glow discharge spectrometer (GDS) (GO Profiler 2). 

Tensile tests were conducted on an lnstron 3343 tensile machine at a strain rate of 8.3-10-4 s-1 and at a 
temperature of 23°C. All samples showed an upper plateau on the stress-strain diagram, suggesting that the 
matrix of the alloy was dominated by austenite 82 phase at this temperature. During all tensile tests, tensile 

loading increased up to the fracture to determine the tensile strength. 
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Low-cycle fatigue behavior was studied in the bend-type loading mode. The wire was fixed to two arms of a 

cyclic bend-type loading machine. One arm was kept in a stable position, while the other periodically moved 
with simultaneous recording of the number of cycles. This cyclic motion enabled the wire to be periodically 
bent up to the fracture with a constant bending angle of 50°. The fatigue test was stopped automatically 
when wire fracture occurred. The cyclic loading frequency was 3 Hz, and the testing temperature was 23°C. 
Fatigue tests were performed ten times for each heat treatment regime. 
Corrosion behavior was examined by immersion tests. The wires were immersed in a simulated physiological 

solution (9 g/1 NaCI, pH=2 adjusted by the addition of HCI) for 168 hours at 23°C. Afterwards, the nickel and 
titanium released into the solution were determined by an inductively coupled plasma- mass spectrometer 

(ICP-MS). 

3. RESULTS AND DISCUSSION 

3.1 Structure and surface 

The structures of the wire are presented in Fig. 1. 

Fig. 1: Structures of the wire: a) as-prepared (TEM), b) heat-treated at 600°C/1 0 min (EBSD) 

One can see that the structure of the as-prepared wire possesses typical features of the cold-worked and 

annealed state. Cold working induces the formation of a large concentration of lattice defects, mainly 
dislocations. Dislocations accumulate in clusters, which appear as dark areas in Fig. 1 a. Dislocation clusters 

are mainly associated with the deformation texture, i.e., they mainly appear within 82 grains elongated in the 
drawing direction. These deformed grains are of about 50-100 nm in size. Regarding the mechanical 

properties, the large concentration of lattice defects and the extremely fine grains are strengthening factors 
contributing to the tensile strength of the as-prepared wire, as will be shown later. 
It is expected that the heat treatments at 450-600°C will accelerate the recrystallization and grain growth. At 
450-500°C/1 0 min, however, the structural changes are relatively small, the structures are similar to those in 

Fig. 1a, and, as a result, the strength also remains similar to that of the as-prepared wire (heat-treatment at 
450°C) or slightly lower (heat-treatment at 500°C) (see below). After heat treatment at 600°C/1 0 min, the 

wire structure is significantly modified, as illustrated in Fig. 1 b. This figure shows an EBSD map of the wire 
heat-treated at this temperature. One can observe that the deformation texture vanishes and that all grains 

have nearly equi-axed shapes. The grain size ranges between 500 nm and 5 f..im. It will be illustrated later 
that the structural changes induced by this short-time heat-treatment strongly influence the tensile 

mechanical properties of the wire. 
Both fatigue and the corrosion behavior are influenced by the surface structure and chemistry of a wire. SEM 
images of the surface of as-prepared wire and the wire heat-treated at 600°C/10 min are shown in Fig. 2. 
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Fig. 2: Surface of the as-prepared wire (a) and the wire heat-treated at 600°C/10 min (b). 

The as-prepared wire in Fig. 2a is characterized by a typical dimple-like morphology due to chemical etching. 
In some dimples there are non-metallic inclusions (marked by arrows). Chemical etching produces a very 

thin (a few nm), compact and defect free oxide layer on the surface. It is evident from Fig. 2b that the heat 
treatment causes oxidation of the surface. The surface oxide has a grainy morphology, and the average 
grain size is about 100 nm. The oxides formed at such high temperatures are dominated by rutile (Ti02), due 
to the preferential oxidation of Ti over Ni. It is also important that the surface of the heat-treated wire contains 
many defects, mainly micro-cracks. They may serve as sites for fatigue crack initiation and, more likely, 
localized corrosion. Defects originate from the external mechanical or thermal loading of a material, from 

differences between the molar volumes of metals and oxides and from cooling from heat treatment 
temperatures. 

3.2 Mechanical and fatigue properties 

Stress-strain curves for various states of the wire are presented in Fig. 3. All curves exhibit typical 

deformation stages of nitinol including elastic deformation of austenite, stress-induced martensitic 
transformation (plateau), elastic deformation of martensite, plastic deformation of martensite and fracture. 

The as-prepared wire has a tensile strength of 1650 MPa. This high strength level is attributable to two main 
strengthening contributions: 1. dislocation strengthening due to cold drawing and 2. Haii-Petch strengthening 
due to a very fine grain size (Fig. 1a). After heat treatment at 450°C/10 min, the stress-strain behavior and 

tensile strength (1660 MPa) remain almost identical to those of the as-prepared wire. This is in accordance 
with the structural investigation given before and with the fact that recrystallization is slow at 450°C. The 
heat-treatment at 500°C/1 0 min also leads to only a slight decrease in strength to 1505 MPa. At this 

temperature, recrystallization is still relatively slow. A considerable strength reduction to 998 MPa is 
observed after heat treatment at 600°C/10 min. Here, grains become relatively coarse (see Fig. 1b), and the 

dislocation strengthening effect vanishes. It is also observed in Fig. 3 that the stress-induced martensite 
shows a high plasticity. As a result, the maximum strain of the wire heat-treated at 600°C is above 50%, i.e., 

more than three times larger than those corresponding to the other treatment regimes. The high plasticity is 
attributed to the large grain size and to the absence of dislocations from cold working. 
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Fig. 3: Stress-strain curves of the wires treated by various regimes. 

Fig. 4 summarizes the fatigue lives of the wires, i.e., the numbers of bending cycles to fracture. Each 
treatment regime is characterized by ten measurements, and all data are included in the figure to better 
observe important trends. The following findings can be deduced from this figure: 1. Heat treatments at 450-
5000C/1 0 min have small effects on the fatigue life. 2. Heat treatments at higher temperatures improve 

fatigue life, in comparison to the as-prepared wire; the best fatigue performance is observed for the wire 
treated at the highest temperature. The large scatter of measured fatigue lives is associated with the 

heterogeneity of the wire surface. It is shown in Fig. 2 that there are surface imperfections on the wire, 
mainly inclusions. These inclusion act as sites at which fatigue cracks nucleate. However, the defects are not 

distributed uniformly. During bend-type cyclic loading, the maximum tensile stress is periodically induced on 
the external surface of the bend. Therefore, large surface defects present in this area lead to the early 
initiation of fatigue cracks and to a significant reduction of the fatigue life. If, however, defects in this area are 
small and rounded, the time needed for fatigue crack initiation is longer. It is known that surface defects are 
not the only factors influencing the fatigue behavior. The total fatigue lives are also influenced by the internal 
structure of the wire. As given before, the heat treatment at 600°C prolongs the fatigue life in comparison 
with the as-prepared wire. It can be assumed that the positive effect of heat treatment can be attributed to 
the structural changes occurring in the wire, especially the recrystallization and reduction of dislocation 

density (Figs. 1 and 3). In particular, the heat treatment at 600°C/1 0 min produces a very ductile stress
induced martensite (Fig. 3). A similar stress-induced martensite also forms at the tip of a growing fatigue 

crack due to a stress concentration, and its high ductility is associated with a good fatigue crack growth 
resistance. This is the reason why the highest heat treatment temperature results in the best fatigue 

performance. The heat treatment temperatures of 450 and 500°C only slightly modify the wire structure, and, 
therefore, their influences on the fatigue life are small (Fig. 4). 

M as-prepared 

1111111111111111! 450"C/10 min 

Blllllll! Ill 500.,C/1 0 min 

600"C/1 0 min 

0 2500 5000 7500 10000 12500 15000 17500 20000 22500 

Number of bending cycles to fracture 

Fig. 4: The fatigue lives of the wires expressed as the numbers of bending cycles to fracture (each state is 
represented by ten measurements). 
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3.3 Corrosion resistance 

Corrosion behavior was assessed by immersion tests and the results of these tests are summarized in Fig. 5 

as functions of Ti and Ni release versus heat treatment temperature. 

~kat--treatment t;:!mperature ("C) 

Fig.5: Ti and Ni release into the corrosive medium as a function of heat treatment temperature. 

One can see that there is a clear relationship between the Ti and Ni amounts released into the corrosion 
media and the heat treatment temperature; the higher the temperature, the higher the element release. The 
best corrosion resistance is observed for the as-prepared wire whose surface was finished by chemical 
etching. From the biocompatibility point of view, nickel release is of primary importance. The difference in the 

total Ni release between the as-prepared wire and that treated at 600°C is more than 14 )lg/cm 2
. It was 

shown before (Fig. 2) that the increase of heat treatment temperature results in the growth of thickness of Ni
depleted surface titania. Therefore, one could postulate that the heat treatment at 600°C provides a good 

barrier against element release. However, the immersion tests presented in Fig. 5 reveal the totally opposite 
trend. This trend can be explained in terms of the internal defectiveness of the surface oxide layer. Figure 2b 
shows that there are many micro-cracks in the surface oxide formed by oxidation at 600°C. The origin of 

such defects was already explained before, and it is well known that their formation is supported by two 
factors, namely a large oxide thickness and an increase of the oxide grain size. Both these factors enhance 
the internal stress induced in the oxide, for example, that due to temperature variations. Once a micro-crack 
is created, it serves as a good path for nickel transport from the metallic substrate towards the corrosion 
medium. In contrast, the as-prepared wire is coated with a very thin and almost defect-free oxide (Fig. 2a) 

and, therefore, it exhibits the highest corrosion resistance (Fig. 5). 
Consider now the results of immersion tests in the context of biocompatibility. If we have, for example, an 

esophageal stent with a length of 10 em made of a nitinol wire of 0.3 mm in diameter, the total surface area 

of this stent can be estimated as 40 cm2
. The total Ni release of 15 )lg/cm 2 achieved after one weak 

exposure of the wire treated at 600°C/10 min (Fig. 5) gives approximately 80 )lg of Ni released from one 
stent per day. Of course, the real Ni release rate can be higher due to mechanical loading and other factors. 

However, by comparing the estimated 80-)lg Ni/day with the estimated Ni dietary intake of 200-300 mg/day 
[7], it can be assumed that the nickel release from nitinol can only cause problems for allergic patients. 

4. CONCLUSIONS 

It is demonstrated in the present work that the functional properties of NiTi wire are modified considerably by 
10-min heat treatments at moderate temperatures of 450-600°C. These modifications should be taken into 

account when the shape-setting treatment of stents is performed. Modifications of the tensile properties 
occurring mainly after treatment at 600°C can be attributed to recrystallization processes in the work

hardened wire. It is clear that lower heat treatment temperatures up to 500°C do not considerably affect the 
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tensile strength. The fatigue as well as the corrosion properties are influenced by the heat treatment of the 

wire. Fatigue life is found to improve with increasing heat treatment temperature. The reason for this is that 
the heat treatment induces structural changes beneficial for the formation of plastic stress-induced 
martensite at the crack tip, which increases the crack growth resistance. The effect of heat treatment on the 
corrosion resistance is negative due to the formation of thick and defect-containing oxide layers which 
worsen the protective effect. 
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1) The present application is being examined under the pre-AlA first to invent 

provisions. 

DETAILED ACTION 

Double Patenting 

Page 2 

• The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the claims at issue are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 

1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 

686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on a nonstatutory 

double patenting ground provided the reference application or patent either is shown to 

be commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be 

used. Please visit http://www.uspto.gov/forms/. The filing date of the application will 

determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 
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http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 
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• Claims 1-23 are rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-16 of U.S. Patent No. 8,876,991. Although the claims at 

issue are not identical, they are not patentably distinct from each other because both 

applications are directed to the same invention other than what property is compared. 

• Claims 1-23 are rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-17 of U.S. Patent No. 8,727,773. Although the claims at 

issue are not identical, they are not patentably distinct from each other because both 

applications are directed to the same invention other than what property is compared. 

• Claims 1-23 are rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-12 of U.S. Patent No. 8,562,341. Although the claims at 

issue are not identical, they are not patentably distinct from each other because both 

applications are directed to the same invention other than what property is compared. 

• Claims 1-23 are rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-18 of U.S. Patent No. 8,083,873. Although the claims at 

issue are not identical, they are not patentably distinct from each other because both 

applications are directed to the same invention other than what property is compared. 

Claim Rejections - 35 USC § 112 

• The following is a quotation of the first paragraph of 35 U.S. C. 112(a): 

(a) IN GENERAL.-The specification shall contain a written description of the 
invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it 
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is most nearly connected, to make and use the same, and shall set forth the best mode 
contemplated by the inventor or joint inventor of carrying out the invention. 
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The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact terms as to 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the same, and shall set forth the best mode contemplated by the 
inventor of carrying out his invention. 

• Claims 1-23 are rejected under 35 U.S. C. 112(a) or 35 U.S. C. 112 (pre-AlA), first 

paragraph, as failing to comply with the enablement requirement. The claim(s) contains 

subject matter which was not described in the specification in such a way as to enable 

one skilled in the art to which it pertains, or with which it is most nearly connected, to 

make and/or use the invention. Claims 1 and 11 recites the method steps of providing a 

superelastic (nickel) titanium alloy and subjecting it to a heat treatment at a temperature 

above 25 C and that the resulting deformation after a torque at 45 degrees of flexion 

would result in greater than 10 degrees of permanent deformation. However, not all 

superelastic (nickel) titanium alloys subjected to a heat treatment at these low of 

temperatures would appear to result in that degree of deformation. The dependent 

claims do not provide further steps that would always result in this degree of permanent 

deformation. 

• The Examples provided in the specification only relate to heat treatments at 500 

degrees C for about 1 to 2 hours, and do not provide any guidance on how a heat 

treatment at 25 degrees C (the lower boundary temperature) could result in the same 

amount of deformation after a bending test. It is noted that 25 C is less than the 
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temperature of the mouth, which is typically around 37 C, and within Merriam Webster's 

definition of room temperature, between 15 to 25 degrees C. This method would then 

be broad enough to encompass placing a superelastic endodontic instrument in a 

patient's mouth or leaving a superelastic endodontic instrument in a room at room 

temperature, however one would not expect the resulting deformation after doing so, 

and therein lies the 112 issue. 

• It is suggested to provide an example heat treatment at 25 degrees C that would 

result in the claimed permanent deformation if Applicant believes this would only require 

routine experimentation. At present, it is unclear how such a low temperature, and 

those temperatures below the Example temperature, could be used to achieve the 

claimed result. 

Conclusion 

• Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MATTHEW NELSON whose telephone number is 

(571 )270-5898. The examiner can normally be reached on Monday-Friday 7:30am-

5:00pm EDT. 

If attempts to reach the examiner by telephone are unsuccessful, please contact 

the examiner's supervisor, Cris Rodriguez, at (571) 272-4964. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Matthew M. Nelson/ 

/Cris L. Rodriguez/ 
Supervisory Patent Examiner, Art Unit 3732 
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I S2 !,',,,',,,',,_ 6 ! "6431863" .pn. "6422865" .pn. i U&PGPUB· i OR !,',,,',,,',,_ON I 2008/04/29! 1 

!,',,,',,,_ "6428634" .pn. I USPAT; 'l I 07:56 i I I USOCR; : l : 

I I ~~;JR);I I I 
I ............. ] ................ ] ............................................................................................ ..~ .. g_~~~-~-~x.J ......................... ] .................. ..~ .......................... ] 
1 S5 110681 Ni adj Ti AND anneal$2 AND time 1 Utfso~B;I OR I ON 12102:~304/291 

I , '---------------------------------------------------------------------------------------------IJit~l , ___________________ I J i~f :1 ~~ :[ :[ il 
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I S6 l,',,,',,,',, 544 ! Ni adj Ti AND anneal$2 AND time AND i U&PGPUB·i OR l,',,,',,,',, ON i 2008/04/29! 
i !,',,,',,,_ hour I U8PAT; 'j l 10:53 i I l USOCR; i i i 

I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~-~x.] ......................... : .................. ) .......................... : 
i 87 l,',,,',,,',,_ 16 j Ni adj Ti AND anneal$2 AND time AND I U&PGPUB;i OR l,',,,',,,',,_ ON i 2008/04/29! 
i l,',,,',,,_ "433".clas. I U8PAT· i i 10:54 i I I USOCR; : : i 

I I FffiS I I I I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I ffi i,',,,_ 876 i,',,,_ 433/102,224.ccls. I ur~B;I OR i,',,,_ ON 12101:~404/291 
I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~-~x.] ......................... : .................. ) .......................... : 
I ffi i,',,,_ 53 i,',,,_ 29/896.1 I ur~Br i,',,,_ ON 12101:~504/ 291 

I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I 810 l,'',,,'',,,, 183 ! S8 AND ((Ni NEAR1 Ti) OR (Nickel i U&PGPUB· i OR l,'',,,'',,,, ON i 2008/04/29! 
i !,',,,',,,_ NEAR1 Titanium)) I U8PAT; 'j l 15:12 i I I USOCR; : i i 

I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
i 811 l,',,,',,,',,_ 29 j S8 AND ((Ni NEAR1 Ti) OR (Nickel I U&PGPUB; i OR l,',,,',,,',,_ ON i 2008/04/29! i j NEAR1 Titanium) OR Nitinol) AND I U8PAT· i i 15:16 i 
I i (anneal$3 OR heat NEARS treated) I ~; I l.l i 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I S12 i,',,,_ 891 i,',,,_ 433/102,224.ccls. I ur~B;I OR i,',,,_ ON 121020:~;0/211 
I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
I S13 i,',,,_ 67 i,',,,_ 29/896.1 I ur~Br i,',,,_ ON 121020:~;0/211 
I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I 814 l,',,,',,,',,_ 16 ! Ni adj Ti AND anneal$2 AND time AND i U&PGPUB· i OR l,',,,',,,',,_ ON i 2008/10/21! 1 

!,',,,',,,_ "433".clas. I U8PAT; 'j l 12:57 i I I USOCR; : i i 

I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
i 815 l,',,,',,,',,_ 30 j 812 AND ( (Ni NEAR1 Ti) OR (Nickel I U&PGPUB; i OR l,',,,',,,',,_ ON i 2008/10/21 i i j NEAR1 Titanium) OR Nitinol) AND I U8PAT· i i 12:58 i 
I i (anneal$3 OR heat NEARS treated) I ~; I l.l i 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
lr-!1 il :1 

EASTSearchHistory.l4522013_AccessibleVersion.htm[8/31/2015 10:25:28 AM] 



Page 312

EAST Search History 

i 819 l,',,,',,,',,_ 11 ! ((Ni NEAR1 Ti) OR (Nickel NEAR1 i U&PGPUB· i OR l,',,,',,,',,_ ON i 2009/02/23! i ! Titanium) OR Nitinol) AND ((flexib$5) I USPAT; 'j ! 14:47 i 
I : SAME ("400" "425" "450" "475" "500" I USOCR; : i i 

I I "525")) AND "433".clas. I ~~;JFO; I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~-~x.] ......................... : .................. ) .......................... : 
i 820 l,',,,',,,',,_ 34 j ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U&PGPUB;i OR l,',,,',,,',,_ ON i 2009/02/23! i j Titanium) OR Nitinol) AND I USPAT· i i 14:48 i 
I ! ((temperature) SAME ("400" "425" I USOCR; l i i 
I i "450" "475" "500" "525")) AND I FPRS· I I I 
I ............. , .............. ..! -~~-~~~-~·.:.~~~~: .................................................................. ..! .. ~~d~+.l ......................... , ............................................... , 
I 821 l,'',,,'',,,, 62 ! ((Ni NEAR1 Ti) OR (Nickel NEAR1 i U&PGPUB·i OR l,'',,,'',,,, ON i 2009/02/23! i ! Titanium) OR Nitinol) AND I USPAT; 'l ! 15:17 i 
I ! ((temperature) SAME (degree)) AND I USOCR; ! i i 

I I "433".clas. I ~~;JFO; I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
I ~2 !,',,,_ 903 !,',,,_ 433/102,224.ccls. I u~~B;I OR !,',,,_ON 121020:~602/241 
I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I ~3 !,',,,_ 71 !,',,,_ 29/896.1 I u~~Br !,',,,_ ON 121020:~602/241 
I I ~~;JFO;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
I ~4 !,',,,_ 1 092 !,',,,_ 433/ 1 02,224. eels. 29/ 896.1.ccls. I u~~B; I OR !,',,,_ ON 121030:~/308/ 031 

I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I ~5 !,',,,_ 78 !,',,,_ ~4 AND (heat WITH treat$4) I u~~B;I OR !,',,,_ON 121030:~/408/031 
I I ~~;JFO;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
I ~6 !,',,,_ 917 !,',,,_ 433/102,224.ccls. I u~~B;I OR !,',,,_ON 121030:~/408/031 
I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I 827 l,'',,,'',,,, 32 ! 826 AND ((Ni NEAR1 Ti) OR (Nickel i U&PGPUB·i OR l,'',,,'',,,, ON i 2009/08/03! i ! NEAR1 Titanium) OR Nitinol) AND I USPAT; 'j ! 13:14 i 

I !,',,,_ (anneal$3 OR heat NEAR5 treated) I USOCR; ! i i 

I I ~~;JFO;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
I ~8 !,',,,_ 917 !,',,,_ 433/102,224.ccls. I u~~B;I OR !,',,,_ON 121030:~/408/031 
I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
lr-!1 il :1 
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i 829 l,',,,',,,',, 192 ! 828 AND ((Ni NEAR1 Ti) OR (Nickel i U&PGPUB·i OR l,',,,',,,',, ON i 2009/08/03! 
i !,',,,',,,_ NEAR1 Titanium)) I USPAT; 'j l 13:14 i I l USOCR; i i i 

I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~-~x.] ......................... : .................. ) .......................... : 
I ~0 !,',,,_ 1 099 !,',,,_ 433/ 1 02,224. eels. 29/ 896.1.ccls. I u~~B; I OR !,',,,_ ON 121020:~312/ 311 

I I FffiS I I I I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I ~1 !,',,,_ 18 !,',,,_ ~0 AND microstructure I u~~B;I OR !,',,,_ON 121020:~;2/311 
I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~-~x.] ......................... : .................. ) .......................... : 
i 832 i,',,,',,,',, 200 j 830 AND ( (Ni NEAR1 Ti) OR (Nickel I U&PGPUB; i OR i,',,,',,,',, ON i 2009/12/31 i 
I l,',,,',,,_ NEAR1 Titanium)) I USPAT· i i 12:35 i I I USOCR; : : i 

I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I ~3 !,',,,_ 2 !,',,,_ ("7175655").FN. I u~~B;I oR !,',,,_oN 121od:~;2o3/181 
I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
I ~4 !,',,,_ 1112 !,',,,_ 433/1 02,224.ccls. 29/896.1.ccls. I u~~B; I OR !,',,,_ ON l2o0d:~503/ 221 

I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I ~s !,',,,_ 1 !,',,,_ (I oo w1 TH 3630-11 AND ~4 I u~~B; I OR !,',,,_ oN 120od:~5o3; 221 

I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
I ~6 !,',,,_ 8 !,',,,_(Is:> WITH "3630"1 AND ~4 I u~~B;I OR !,',,,_oN 120od:~6o3/221 
I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I 837 l,'',,,'',,,, 989 ! ("433".clas. 29/896.1) AND ((Ni WITH i U&PGPUB·i OR l,'',,,'',,,, ON i 2010/10/07! 
i !,',,,',,,_ Ti) (Nickel WITH Titanium)) I USPAT; 'l l 11 :31 i I I USOCR; : i i 

I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
i 838 l,',,,',,,',,_ 258 j ("433".clas. 29/896.1) AND ((Ni WITH I U&PGPUB;i OR l,',,,',,,',,_ ON i 2010/10/0i i j Ti) (Nickel WITH Titanium)) AND I USPAT· i i 11:32 i 
I !,',,,_ endodontic I USOCR; l i i 
I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
lr-!1 il :1 
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! Ti) (Nickel WITH Titanium)) AND I USPAT; 'j ! 11:33 i 839 l,',,,',,,',,_ 83 ! ("433".clas. 29/896.1) AND ((Ni WITH i U&PGPUB·i OR l,',,,',,,',,_ ON i 2010/10/07! 

L j ~~~"-~"-~''"-=~~~~"-~~~:~~~ J~~~ L J l 
840 !,',,,_ 1139 !,',,,_ 433/ 1 02,224. eels. 29/ 896.1.ccls. I u~~B; I OR !,',,,_ ON 1210~ :~21 0/ 191 

I FPRS' i .... ··'1 .. ···'1 

I EPO· ,JPO· : 

""""""" """"""""' """""""""""""""""""""""""""""""""""""""""""""...! .. ~.~.13~§~±J """"""""""""" """""""""'"""""""""""""'" 

I USOCR; : i i 
841 l,',,,',,,',, 226 ! 840 AND ((Ni NEAR1 Ti) OR (Nickel i U&PGPUB·i OR l,',,,',,,',, ON i 2010/10/19! 

!,',,,',,,_ NEAR1 Titanium) OR Nitinol) I USPAT; 'l ! 15:02 i 

LL J~rJII ,J ! 
842 i,',,,',,,',, 52 j 841 AND ((shape NEAR1 memory) I U&PGPUB;i OR i,',,,',,,',, ON i 2010/10/19! 

l,',,,',,,_ (permanent NEAR1 deformation)) I USPAT· i i 15:34 ! I USOCR; : : i 

I FPRS' i .... ··'1 .. ···'1 

I EPO· ,JPO· : 

""""""" """"""""' """""""""""""""""""""""""""""""""""""""""""""...! .. ~.~.13~§~±J """"""""""""" """""""""'""""""""""""""' 
843 !',,,_ 2 !',,,_ "5843244" .pn. I u~~B; I OR !',,,_ ON 1210~:~~ 01 191 

LL J~rJII ,J ! 
S44 !,',,,_ 1139 !,',,,_ 433/ 1 02,224. eels. 29/ 896.1.ccls. I U~~B; I OR !,',,,_ ON 1210i :~~ 0/ 191 

I FPRS' i .... ··'1 .. ···'1 

I EPO· ,JPO· : 

""""""" """"""""' """""""""""""""""""""""""""""""""""""""""""""...! .. ~.~.13~§~±J """"""""""""" """""""""'""""""""""""""' 

I USOCR; : i i 
845 l,',,,',,,',, 226 ! 844 AND ((Ni NEAR1 Ti) OR (Nickel i U&PGPUB·i OR l,',,,',,,',, ON i 2010/10/19! 

!,',,,',,,_ NEAR1 Titanium) OR Nitinol) I USPAT; 'l ! 18:06 i 

LL J~rJII ,J ! 
846 l,',,,',,,',,_ 1 j 845 AND ((shape NEAR1 memory) I U&PGPUB;i OR l,',,,',,,',,_ ON i 2010/10/19! ! (permanent NEAR1 deformation)) AND I USPAT· i i 18:06 ! 

! (("54" "55" "56" "57") WlTH nickel) I ~~.I I ! 

""""""" """"""""' """""""""""""""""""""""""""""""""""""""""""""...! .. ~.~.13~§~±J """"""""""""" """""""""'""""""""""""""' 

I USOCR; : i i 
847 l,',,,',,,',, 11 ! 845 AND (("54" "55" "56" "57") WITH i U&PGPUB·i OR l,',,,',,,',, ON i 2010/10/19! 

!,',,,',,,_ nickel) I USPAT; 'l ! 18:07 i 

LL J~rJII ,J ! 
848110 1 ~~t~o6~4~1;11~~B!k~~34o~ ~~ts- 1 u~SP~B;I OR I ON 122i.~~5/121 

~J~:J~J-
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1[849 !D!IS48ANDgas IU&PGPUB;!DR !LJN 12011/05/12! 
i i i i USPAT· i i i 09·28 i 
I : : I DERWENTl : I ' : 
l[s;5Dmi[2 mm[S48AND~;;;;;;ph~;~ i US:PGUB:i[OR i[ON i 2011/05112! 
i i i i USPAT· i i i 09·28 i 
I : : I DERWENTl : I ' : 
I 851"""! 982 ........ i',,,',,,',,,_ 433/'1'a2:224:~~i~-....................................................... 1 u&'ffipus~·: oR .................. ! oN ............ ~ ;·c;·1·1·i·a-5/'1'2! 
i i I USPAT· i i I 09·32 i 

I I I ~~~R; I I I . I 
I i I EPO; JPO; i i I i 
I i , I DERWENT! ! I i 

I i218 j ~f~~~~~E~:~?~i~: i Uf90~B:j OR I ON 12fj~205i12' 
I i ~ h=t)::(gas:t~o:ph:re) IE;~I i ~ ~ 
1853 ! 10068! ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U&PGPUB;! OR i,',,,',,,',, ON ~,.' 20091 __ 131505112!,' , j Titanium) OR Nitinol) AND (anneal$3 OR! USPAT; j 
I ! heat NEAR5 treated OR heat) SAME I USOCR; ! i : 

I ! (gas atmosphere) I FPRS; ! ... ··'1 .. ···'1 i i i EPO· JPO· i 
t j t ' ': I , , i DERWENT: , , , 

I s;;:;l 1335 i ((Ni NEARi Tii OR (Ni~k~i NEAR1 i US:PCPUB:i OR I ON i 2011/05i12i 

I , I ~::~:\r~~~~~~h~~~~~~] ~~I , J ~~361 
i 855 l,',,,',,,',,_ 6 ! (endodontic) AND ((Ni NEAR1 Ti) OR I U&PGPUB;! OR l,',,,',,,',,_ ON I 2011/05/12! I ! (Nickel NEAR1 Titanium) OR Nitinol) I USPAT; i I 09:36 ! 
I ! AND (anneal$3 OR heat NEAR5 treated I USOCR; ! i : 
I I OR heat) SAME ((inert NEAR1 gas)) ! FPRS; ! I I 
I , , I 6~W~+I , , , 
I i6121 i~t:f~i~~~i;~;~Li Ufso~B:j OR I ON 12fj~~5i12' 
I , 1g:)) IE;~I , J I 

i 857 l,',,,',,,',,_ 2 j (endodontic "433".clas.) AND ((Ni NEAR11 U&PGPUB;j OR l,',,,',,,',,_ ON I 2011/05/12! I ! Ti) OR (Nickel NEAR1 Titanium) OR I USPAT; ! I 09:38 ! 
I ! Nitinol) AND (anneal$3 OR heat NEAR5 I USOCR; ! i : 

I ! treated OR heat) SAME ((unreactive I FPRS; ! .... ··'1 .. ···'1 

i ! NEAR1 gas)) I EPO; JPO; i 
I ' : I DERWENT! ' ' ' 

I iS I 16 i i~~d;d;~;~~;;:;33·:;;;;;jAND((NiNEARii US:PCPUB:i OR I ON i 2011/05i12i 

I , I ~~~(:~e~~~::~~~:~t::~l ~~I , J ~~
38

1 
I 859 i,',,,',,,',, 51 ! (endodontic "433".clas.) AND (anneal$3 I U&PGPUB;! OR i,',,,',,,',, ON l2011/05/12j i j OR heat NEAR5 treated OR heat) SAME I USPAT; j i 09:40 : 
I ! ((unreactive inert (non NEAR1 I USOCR; ! i : 
I ! oxidizing)) NEAR1 gas) ! FPRS; ! I I 
I , I I 6~W~+I , , , i """""'": """"""""' """""""""""""""""""""""""""""""""""""""""""""'"' """""""""""""' """""""""""'"' """"""""""""""""""""""'"' 
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1861 l,'',,,'',,,,1346 !((Ni NEAR1 Ti) OR(Nickel NEAR1 IU&PGPUB;!OR l,'',,,'',,,,ON 12011/05/12! i ! Titanium) OR Nitinol) AND (anneal$3 OR! USPAT; ! I 09:46 i 
I ! heat NEAR5 treated OR heat) SAME I USOCR; ! i i 

I I ~~~~r~~~i)~=\ ~: NEAR1 I ~~;JFD; I I I 
I ............. ] ................ ] ............................................................................................ ..~ .. ~§~Y.Y-~-~x.] ......................... ] .................. ) .......................... ] 
i 8641126 ! ( ( Ni ADJTi) OR (Nickel NEAR1 Ti1 ani u m) ! U& P<?PUB;! OR I ON 12011 I 0511 i 

I , J~~~:~t~I~~=-h~~~~~l , I0952I 

I 865 l,',,,',,,',, 10 ! ((Ni ADJ Ti) OR (Nickel NEAR1 Titanium) I U&PGPUB;! OR l,',,,',,,',, ON I 2011/05/12! i ! OR Nitinol) SAME (anneal$3 OR heat I USPAT; ! I 09:56 i 
I ! NEAR5 treated OR heat) SAME I USOCR; ! i i 

I I ~~~~r~~~i)'~=\ ~: = oxidiz$4 I ~~;JFD; I I I 
I ............. ] ................ ] ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... ] .................. ) .......................... ] 
i 866 l,',,,',,,',,_ 8234 j (anneal$3 OR heat NEAR5 treated OR I U&PGPUB;i OR l,',,,',,,',,_ ON I 2011/05/12! i ! heat) SAME ((unreactive inert (non I USPAT· i I 10:00 ! 
I ! NEAR1 oxidizing)) NEAR1 gas) SAME I USOCR; l I j 

I I oxidiz$4 I FPRS· I .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
1867 !,',,,',,,',,_8 !"433".clas.AND(anneai$30Rheat iU&PGPUB·iOR l,',,,',,,',,_ON 12011/05/12! i ! NEAR5 treated OR heat) SAME I USPAT; 'j I 10:00 i 
I ! ((unreactive inert (non NEAR1 I USOCR; ! i j 

I I oxidizing)) NEAR1 gas) SAME oxidiz$4 I ~~;JFD; I I I 
I ............. ] ................ ] ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... ] .................. ) .......................... ] 
i 868 l,',,,',,,',,_ 2 j Nitinol AND (anneal$3 OR heat NEAR5 I U&PGPUB;i OR l,',,,',,,',,_ ON I 2011/05/12! i ! treated OR heat) SAME ((unreactive I USPAT· i I 10:01 ! 
I ! inert (non NEAR1 oxidizing)) NEAR1 I USOCR; l I j 

I I gas) SAME oxidiz$4 I FPRS· I .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I 869 l,',,,',,,',, 130 ! (titanium ADJ alloy) AND (anneal$3 OR i U&PGPUB·i OR l,',,,',,,',, ON I 2011/05/12! i ! heat NEAR5 treated OR heat) SAME I USPAT; 'l I 10:02 i 
I ! ((unreactive inert (non NEAR1 I USOCR; ! i j 

I I oxidizing)) NEAR1 gas) SAME oxidiz$4 I ~~;JFD; I I I 
I ............. ] ................ ] ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... ] .................. ) .......................... ] 
I S70 137 ! (tit an iu m ADJ aJ loy) SAME (an neal$3 OR ! U& P<?PUB;! OR I ON 12011 I 051121 

I ' jt=~~~=\~:R:::::J~~j ' 110021 

I S71 i,',,,_ 2 i,',,,_ "6783438" .pn. I ur~B; I OR i,',,,_ ON 1210d:~305/ 121 

I I ~~;JFD;I I I 
I ............. ] ................ ] ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... ] .................. ) .......................... ] 
I 872 i,',,,_ 99 i,',,,_ 291896.1 I ur~Br i,',,,_ ON 1210;:~705/231 
I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
lr-!1 il d 
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I 873 i,',,,_ 54 i,',,,_ 29/896.11 I u~~Br i,',,,_ ON 1210d:~705/ 231 

I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~-~x.] ......................... : .................. ) .......................... : 
I S74 i,',,,_ 985 i,',,,_ 433/102,224.ccls. I u~~B;I OR i,',,,_ ON 1210;:~705/231 
I I FffiS I I I I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I 875 :,',,,',,,',, 41 : (872 873 874) AND ((Ni NEAR1 Ti) OR i U&PGPUB·i OR :,',,,',,,',,ON : 2011/05/23! i ! (Nickel NEAR1 Titanium) OR Nitinol) I U8PAT; 'j I 14:28 i 
I ! AND (anneal$3 OR heat NEAR5 I USOCR; ! i i 

I I treated) I ~~;JFD; I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~-~x.] ......................... : .................. ) .......................... : 
I S76 i,',,,_ 1411 i,',,,_ 148/402,421 ,426.ccls. I u~~B; I OR i,',,,_ ON 1210d:~/709/ 071 

I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I S77 i,',,,_ 822 i,',,,_ S76 AND titanium I u~~B;I OR i,',,,_ ON 1210d:~/809/071 
I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
I S78 i,',,,_ 621 i,',,,_ S76 AND titanium AND heat I u~~B;I OR i,',,,_ ON 1210d:~/809/071 
I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I 879 l,',,,',,,',, 254 ! 876 AND titanium AND heat AND i U&PGPUB· i OR l,',,,',,,',, ON I 2011/09/07! 
i !,',,,',,,_ atmosphere I U8PAT; 'j I 13:18 i I I USOCR; : i j 

I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
i 880 l,',,,',,,',,_ 159 j 876 AND titanium AND heat AND I U&PGPUB; i OR l,',,,',,,',,_ ON I 2011/09/07! i ! atmosphere AND (helium neon argon I U8PAT· i I 13:19 ! 
I 1,',,,_ krypton xenon radon) I USOCR; l I i 
I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I 881 l,',,,',,,',, 126 ! 876 AND titanium AND (heat WITH i U&PGPUB·i OR l,',,,',,,',, ON I 2011/09/07! i ! treat$4) AND atmosphere AND (helium I U8PAT; 'j I 13:19 i 

I 1,',,,_ neon argon krypton xenon radon) I USOCR; ! i i 

I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
i 882 l,',,,',,,',,_ 121 j 876 AND titanium AND (heat ADJ I U&PGPUB;i OR l,',,,',,,',,_ ON I 2011/09/0?i i ! treat$4) AND atmosphere AND (helium I U8PAT· i I 13:19 ! I i neon argon krypton xenon radon) I ~; I l.l i 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
lr-!1 il :1 
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I 883 l,',,,',,,',, 3 ! 876 AND titanium AND (heat ADJ i U&PGPUB· i OR l,',,,',,,',, ON i 2011/09/07! 
i !,',,,',,,_ treat$4) AND endodontic I USPAT; 'j l 13:20 i I l USOCR; i i i 

I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~-~x.] ......................... : .................. ) .......................... : 
i 884 1,',,,',,',,, 3 j 148/402.ccls. AND (heat ADJ treat$4) I U&PGPUB;i OR 1,',,,',,',,, ON i 2011/09/07! 
I l,',,,',,,_ AND endodontic I USPAT· i i 13:24 i I I USOCR; : : i 

I I FffiS I I I I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I ffi5 i,',,,_ 191 i,',,,_ 148/402.ccls. AND (heat ADJ treat$4) I ur~B;I OR i,',,,_ ON 1210d:~409/071 
I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~-~x.] ......................... : .................. ) .......................... : 
i 886 1,',,,',,',,, 0 j 148/402.ccls. AND (heat ADJ treat$4) I U&PGPUB;i OR 1,',,,',,',,, ON i 2011/09/07! 
I l,',,,',,,_ SAME shank I USPAT· i i 13:24 i I I USOCR; : : i 

I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I 887 l,',,,',,,',, 19 ! 148/402.ccls. AND (heat ADJ treat$4) i U&PGPUB·i OR l,',,,',,,',, ON i 2011/09/07! i ! SAME (atmosphere argon helium neon I USPAT; 'j l 13:25 i 

I 1,',,,_ krypton xenon radon) I USOCR; ! i i 

I I ~~;JFD;I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
I ffi9 i,',,,_ 336 i,',,,_ 148/669.ccls. AND titanium I ur~B;I OR i,',,,_ ON 1210~:~309/071 
I ~ FPRS· j .1 I 
I ............. , ................ , .......................................................................................... ...! .. ~~d~+.l ......................... , ............................................... , 
I 890 l,',,,',,,',, 48 ! 148/669.ccls. AND titanium AND i U&PGPUB·i OR l,',,,',,,',, ON i 2011/09/07! i ! (anneal$3 OR heat NEAR5 treated OR I USPAT; 'l l 15:04 i 
I ! heat) SAME ((unreactive inert (non I USOCR; ! i i 

I I NEAR1 oxidizing)) NEAR1 gas) I ~~;JFD; I I I 
I ............. : ................ : ............................................................................................ ..~ .. ~§~Y.Y-~.~x.] ......................... : .................. ) .......................... : 
i 892 ! 20245! ((shape ADJ memory) superelastic) AND I U&PGPUB;j OR l,'',,,'',,,,_ ON ! 2012/08/23! I ! ! ((Ni NEAR1 Ti) OR(Nickel NEAR1 I USPAT; ! i 10:36 ! 
I ! ! Titanium)) I USOCR; ! i i 

I i i i FPRS' i ,.·····'1 .. ····'1 

i : : I EPO· ,JPO· : 

I ............ .: .............. ..: .......................................................................................... ...! .. Q.~.I3~§~±.: ......................... , ............................................... , 
I 893 ! 11539! ((shape ADJ memory) superelastic) AND I U&PGPUB;! OR !,',,,',,,',,_ON i 2012/08/23! 
i j j (medical dental) AND ((Ni NEAR1 Ti) OR! USPAT; j l 10:36 i 

I I I (Nickel NEAR1 Titanium)) I ~~~R; I ... ··'1 .. ···'1 
i : : I EPO· ,JPO· : 
t j j t ' ': I ............. : ................ : ............................................................................................ ..! .. ~§~Y.Y.~.~x.: ......................... : .................. ) .......................... : 
I 89417768 I ((shape ADJ memory) superelastic) AND I U&Pt?PUB;I OR I ON 12012/08/231 

I , J l~:=:::~;a~~~~~~i~~1~i)~RI ~~l , 1 103~ I 

lr-!1 il :1 
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! ((Ni NEAR1 Ti) OR(Nickel NEAR1 I U8PAT; ! 110:37 i 895 !,',,,',,,',,_ 5395 ! ((shape ADJ memory) superelastic) AND I U&PGPUB;! OR !,',,,',,,',,_ON I 2012/08/23! 

L j ::~:=:~~:;::::~(~"-~~~~~~] ~~~ L J l 
896 l,'',,,'',,,,_ 282 ! "148".clas. AND ((shape ADJ memory) I U&PGPUB;i OR l,'',,,'',,,,_ ON I 2012/08/28! j superelastic) AND ((Ni NEAR1 Ti) OR I U8PAT· i I 13:06 i 

! (Nickel NEAR1 Titanium) OR Nitinol) I USOCR; l I i 

j AND (anneal$3 OR heat NEAR5 I FPRS' i .... ··'1 .. ···'1 j treated) I EPO· 'JPO· i 
""""""" """"""""' """""""""""""""""""""""""""""""""""""""""""""...! .. ~.~.13~§~±J """"""""""""" """""""""'"""""""""""""'" 

j superelastic) AND ((Ni NEAR1 Ti) OR I U8PAT; 'j I 13:07 i 897 l,',,,',,,',, 184 ! "148" .clas. AND ((shape ADJ memory) i U&PGPUB· i OR l,',,,',,,',, ON I 2012/08/28! 

L J ~~k~~~~~~~~~~~):~:'·nr::t:)J~d L J l 
898 l,'',,,'',,,,_ 71 ! "148" .clas. AND ((shape ADJ memory) I U&PGPUB; i OR l,'',,,'',,,,_ ON I 2012/08/28! j superelastic) AND ((Ni NEAR1 Ti) OR I U8PAT· i I 13:25 i 

j (Nickel NEAR1 Titanium) OR Nitinol) I USOCR; j i ' 

! AND (anneal$3 OR heat NEAR5 treated) I FPR8; i ... ··'1 .. ···'1 

! AND (inert gas) AND I EPO; JPO;! 

"""""'"' """""""'.: .. @~~-~-~.::?.9.9~9.~.9.~:: ............................................. ...1 .. ~.~.13~§~:!:.! """""""""""'"' """"""""'"' """"""""""""'"' 
899 l,',,,',,,',, 18 ! "148" .clas. AND ((shape ADJ memory) i U&PGPUB· i OR l,',,,',,,',, ON I 2012/08/28! j superelastic) AND ((Ni NEAR1 Ti) OR I U8PAT; 'j I 13:26 i 

! (Nickel NEAR1 Titanium) OR Nitinol) I USOCR; ! i i 
! AND (anneal$3 OR heat NEAR5 treated) I FPR8; ! I i 
j SAME (inert gas) AND I EPO; JPO;! I l 

, : @ad<= "20040608" I DERWENT! , I l 
~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

8100 l,',,,',,,',,_ 13 j "148" .clas. AND ((shape ADJ memory) I U&PGPUB; i OR l,',,,',,,',,_ ON I 2012/08/28! j superelastic) AND ((Ni NEAR1 Ti) OR I U8PAT· i I 13:32 i 
j (Nickel NEAR1 Titanium) OR Nitinol) I USOCR; j i ' 

! AND (anneal$3 OR heat NEAR5 treated) I FPR8; i ... ··'1 .. ···'1 

! SAME (inert gas) SAME temperature I EPO; JPO;! 

............. : ............... .! J~~~~ .. ~~9:::.~.::.?29.1.Q.~9.~.~ .................................. ...1 .P~.I3~§~I.i ......................... : ................... : ........................... : 
8101 l,',,,',,,',, 51 ! (medical dental) AND ((shape ADJ I U&PGPUB;i OR l,',,,',,,',, ON I 2012/08/28! ! memory) superelastic) AND ((Ni NEAR1 I U8PAT; ! I 13:33 i 

! Ti) OR (Nickel NEAR1 Titanium) OR I USOCR; ! i : 
! Nitinol) AND (anneal$3 OR heat NEAR5 i FPRS' ' I i 

, I ~~:~~~~t~~!~~~a~~s~ ·~~~0608" I 6~W~+I , I I 
~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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8125 36 (U&20070184406-$ or U& I U&PGPUB;! OR 
20070072147-$ or U&20040121283-$ or I USPAT; i 
U&20080032260-$ or U&20050003325-l DERWENT! 

$ or U&20030077553-$ or U& I ! 
20020137008-$ or U&20020 157806-$ or I ! 
U&20020191878-$ or U&20020036057-l ! 

$ or U&20050090844-$ or U& I i 
20050011596-$ or U&20040129352-$ or I ! 
U&2003018881 0-$ or U&20020185200-l ! 

$or U&20040193246-$).did. or (U& I j 
6431863-$ or U&6428634-$ or U& I ! 
4490112-$ or U&6375458-$ or U& I ! 
5921775-$ or U&5897316-$ or U& I ! 
5882198-$ or U&5775902-$ or U& I i 
5080584-$ or U&6206695-$ or U& I ! 
7137815-$ or U&5941760-$ or U& I ! 

t l 
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, I ~(~Jl!il~t,l~~j~~~~)~i~~~r I , , .................. .J , 

81261',,,',, 19 1',,,',, 8125 AND superelas1ic I ur~B;I OR 1',,,',, ON 1210d:~007/161 
I ~~~;JFD· I ,.·····'1 .. ····'1 

I DERWENTl 

............ .: ................ : .......................................................................................... ...! .. ~.§~=I.~§ ... !. ........................ : ................... :. .......................... : 

S1m'',,,, 2 I,,',,, "5984679".pn. 1 utfso~B;I OR I,,',,, oN 121od:~3o7/161 

~~____j~~J~ 
8128! 20857! ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U&PGPUB;j OR l,',,,',,,',,_ ON l2014/07/16l j Titanium) OR Nitinol) AND (anneal$3 OR! U8PAT; j l 11 :58 i 

l heat NEAR5 treated OR heat) AND l USOCR; l l : 

! (martensit$3 OR deform$3) I FPR8; ! .... ··'! .. ····'! i i EFD· JFD· i 

""""""'' """""""__! """""""""""""""""""""""""""""""""""""""""""""'J .!2.~-~~~~±J """"""""""""'' """""""""'' """""""""""""' 
j Titanium) OR Nitinol) AND (anneal$3 OR! U8PAT; j i 11 :58 i 8129 l,',,,',,,',, 8052 l ((Ni NEAR1 Ti) OR (Nickel NEAR1 l U&PGPUB;l OR l,',,,',,,',, ON i2014/07/16j 

~J==:J~~_j~ 
8130 l,',,,',,,',,_ 91 ! ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U&PGPUB;j OR l,',,,',,,',,_ ON l2014/07/16l j Titanium) OR Nitinol) AND (anneal$3 OR! U8PAT; j l 11 :58 i 

l heat NEAR5 treated OR heat) SAME l USOCR; l l : 

! (martensit$3 OR deform$3) AND I FPR8; ! .... ··'! .. ···'1 

! "433" .clas. I EFD; JFD;! 

............. : ................ ! ........................................................................................... ..1 .!2.~-~~~~I.i ......................... : ................... , .......................... : 

j Titanium) OR Nitinol) AND (anneal$3 OR! U8PAT; j i 11 :59 i 8131 l,',,,',,,',, 45 l ((Ni NEAR1 Ti) OR (Nickel NEAR1 l U&PGPUB;l OR l,',,,',,,',, ON i2014/07/16j 

~J~~~_j~ 
8132 38 (U&20070184406-$ or U& I U&PGPUB;! OR 

20070072147-$ or U&20040121283-$ or l U8PAT; l 
U&20080032260-$ or U&20050003325-l DERWENT! 

$ or U&20030077553-$ or U& I ! 
20020137008-$ or U&20020 157806-$ or I ! 
U&20020191878-$ or U&20020036057-l ! 

$ or U&20050090844-$ or U& l l 
20050011596-$ or U&20040129352-$ or I ! 
U&2003018881 0-$ or U&20020185200-l ! 

$ or U&20040193246-$) .did. or ( U& I ! 
6431863-$ or U&6428634-$ or U& I ! 
4490112-$ or U&6375458-$ or U& I ! 
5921775-$ or U&5897316-$ or U& I ! 
5882198-$ or U&5775902-$ or U& l l 
5080584-$ or U&6206695-$ or U& I ! 
7137815-$ or U&5941760-$ or U& I ! 
5653590-$ or U& 7779542-$ or U& I ! 
6087640-$ or U&6783438-$ or U& I ! 
6540849-$ or U&5380200-$ or U& I ! 

ON l2015/05/29l 
l 10:21 : 
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I i 7207111-$ or U&5092941-$ or U& 
I : l 5984679-$ or U&6988887-$) .did. or I : : 1 : 

I : : (U&6422865-B-$).did. I : : I : 
1[8133 i[S mi 8132 AND ((cy~ii~Aii::ii~tiQ~~i i~tiQ~~ mi US:F0PUB:i[OR mil ON mi 2015i05i29i 
I ! ! cyclic) I U8PAT; ! ! I 10:22 ! 

I ............. ] ................ ] ............................................................................................ ..! .. g_~~~-~-~.!.1 ......................... ] .................. ..! .......................... ] 
18134!2821 j(A61C5/0230RA61G2201/007).CPC. IU&PGPUB;jOR jON 12015/05/29! 
i i i i U8PAT· i i i 11 ·23 i 

I 1 1 ~~~1 1 ................... 1 1 
I : : G22F1/004).CPC. (G22C14/000R I U8PAT; 'j 111:24 : 
I 8135 : 15842 : (G22F1/006 OR G22F1/1 0 OR i U&PGPUB·: OR :,',,,',,,',,ON I 2015/05/29! 

I J I ~2

~
9

~~~)= J~d , J l 
I 8136 i 16 I Iuebke-neil I. in. I u ebke-nei 11-$. in. i us-P<?PUB; i OR I ON i 20151 05129! 

I J ............... J ~~~I ........................ J ................... I11241 
I 8137! 3624 ! 148/402,421 ,426.ccls. 433/102,224.ccls. i U&PGPUB;! OR i,,,',,,',,,_ ON I 2015/05/29! 
I i ! 29/896.1 ,896.11 .eels. I U8PAT; ! I 11 :30 i 
i : : I USOCR; : i : 

I I I I ~S;JFD I I I 
I ............. 1 ................ ] ............................................................................................ ..~ .. g_~~~-~-~-ti ......................... ] .................. ..~ .......................... ] 
EAST Search History (Interference} 
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Alds~F.ERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.N./ 



Page 327

Receipt date: 07/24/2015 Application Number 14522013 14522013 - GAU: 3732 
Filing Date 2014-10-23 

IN FORMATION DISCLOSURE First Named Inventor I Neill Hamilton Luebke 
STATEMENT BY APPLICANT 

Art Unit 3732 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nelson, Matthew M. 

Attorney Docket Number 115207.00014 
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IN THE U.S. DISTRICT COURT, EASTERN DISTRICT OF TENNESSEE, Dentsply International, Inc. v. US 
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22 Endodontics LLC v. Gold Standard Instruments LLC, Case IPR2015-01476, U.S. Patent No. 8,727,773, Petition for D 
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CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

[8] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 1 0.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Richard T. Roche/ Date (YYYY-MM-DD) 2015-07-24 

Name/Print Richard T. Roche Registration Number 38,599 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579} requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1} the general authority for the collection of this information is 35 U.S.C. 2(b}(2}; (2} furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m}. 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c}}. 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U .S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce} directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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TESTARELLI, et al., Bending Properties of a New Nickel-Titanium Alloy with a Lower Percent by Weight of Nickel, D Journal of Endodontics, 2011, 37{9):1293-1295 

ProFile ISO Rotary Files Product Information and Material Safety Data Sheet for Nickel Titanium Wire: 'NITINOL 55', 
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Declaration of A. Jon Goldberg, Exhibit 1002 to the Petition for Post-Grant Review of U.S. Patent No. 8,876,991 B2, in 
7 the United States Patent and Trademark Office Before the Patent Trial and Appeal Board, Case No. PGR2015-00019, D 

August 3, 2015 
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CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

[8] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 1 0.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Richard T. Roche/ Date (YYYY-MM-DD) 2015-08-24 

Name/Print Richard T. Roche Registration Number 38,599 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579} requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1} the general authority for the collection of this information is 35 U.S.C. 2(b}(2}; (2} furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m}. 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c}}. 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U .S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce} directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Doc Code: A.NE.AFCP 
Document Description: After Final Consideration Pilot Program Request 

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE 
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0 

PTO/SB/434 (05 13) 

Practitioner Docket No.: Application No.: Filing Date: 

115207.00014 14/522,013 October 23, 2014 
First Named Inventor: Title: 

Neill H. Luebke Dental and Medical Instruments Comprising Titanium 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT 
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116. 

1. The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under 
35 U.S. C. 111(a) [a continuing application (e.g., a continuation or divisional application) is filed under 35 U.S. C. 111(a) and is 
eligible under (i)], or (ii) an international application that has entered the national stage in compliance with 35 U.S. C. 371(c). 

2. The above-identified application contains an outstanding final rejection. 

3. Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an 
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in 
any aspect. 

4. This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in 
response to the outstanding final rejection. 

5. Applicant is willing and available to participate in any interview requested by the examiner concerning the present response. 

6. This certification and request is being filed electronically using the Office's electronic filing system (EFS-Web). 

7. Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR 
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request 
consideration under AFCP 2.0.] 

8. By filing this certification and request, applicant acknowledges the following: 

• Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0. 

• The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met 
(see items 1 to 7 above). For compliant submissions: 

Signature 

o The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration 
(i) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If 
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner 
will process the submission consistent with current practice concerning responses after final rejection under 
37 CFR 1.116, e.g., by mailing an advisory action. 

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if 
the examiner determines that additional search and/or consideration is required and could be completed within 
the allotted time, then the examiner will consider whether the amendment places the application in condition for 
allowance (after completing the additional search and/or consideration, if required). If the examiner determines 
that the amendment does not place the application in condition for allowance, then the examiner will contact the 
applicant and request an interview. 

• The interview will be conducted by the examiner, and if the examiner does not have negotiation 
authority, a primary examiner and/or supervisory patent examiner will also participate. 

• If the applicant declines the interview, or if the interview cannot be scheduled within ten (10) calendar 
days from the date that the examiner first contacts the applicant, then the examiner will proceed 
consistent with current practice concerning responses after final rejection under 37 CFR 1.116. 

Date 

/Richard T. Roche/ September 28, 2015 
Name 

(Print/Typed) R' h d T R h 1c ar . oc e 

Practitioner 
Registration No. 

38599 
Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple 
forms if more than one signature is required, see below*. 

[.l *Total of 1 forms are submitted. 
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Docket No.: 115207.00014 

I hereby certify that this correspondence is being electronically transmitted to Commissioner for Patents, 
P.O. Box 1450, Alexandria, VA 22313-1450 

Date: September 28, 2015 /RichardT. Roche/ 
Richard T. Roche, Reg. No. 38,599 

IN THE UNITED PATENT AND TRADEMARK OFFICE 

Applicant: Neill H. Luebke 

Application No.: 14/522,013 

Filing Date: October 23, 2014 

Title: Dental And Medical Instruments Comprising Titanium 

Confirmation No.: 9570 

Art Unit: 3732 
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AMENDMENT AFTER FINAL ACTION 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir or Madam: 

This amendment is in response to the Final Office Action mailed September 4, 

2015. 

Submitted herewith is a Certification and Request for Consideration under the 

After Final Consideration Pilot Program 2.0. 

A Listing of the Claims begins on page 2 of this paper. 

Remarks begin on page 6 of this paper. 
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Amendments To The Claims 

1. (Currently Amended) A method for manufacturing or modifying an 

endodontic instrument for use in performing root canal therapy on a tooth, the method 

comprising: 

(a) providing an elongate shank having a cutting edge extending from a distal 

end of the shank along an axial length of the shank, the shank comprising a 

superelastic nickel titanium alloy, and 

(b) after step (a), heat-treating the entire shank at a temperature from above 

25° Cup to but not equal to the melting point of the nickel titanium alloy, 

wherein the heat treated shank has increased fatigue life compared to an 

endodontic instrument of same composition and size not treated in accordance with 

step (b) , and 

wherein the heat treated shank exhibits permanent deformation after torque at 45 

degrees of flexion when tested in accordance with ISO Standard 3630-1 . 

2. (Cancelled) 

3. (Original) The method of claim 1 wherein: 

the fatigue life is determined by a cyclic fatigue analysis based on ISO Standard 

3630-2 Dental root-canal instruments-Part 2: Enlargers and ANSI/ADA Specification 

No. 95, for Root canal enlargers. 

4. (Original) The method of claim 1 wherein: 

the fatigue life is increased by at least 10%. 

5. (Original) The method of claim 1 wherein: 

the fatigue life is increased by at least 30%. 

6. (Original) The method of claim 1 wherein: 

the fatigue life is increased by at least 50%. 
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7. (Original) The method of claim 1 wherein: 

the fatigue life is increased by at least 70%. 

8. (Original) The method of claim 1 wherein: 

the fatigue life is increased by at least 230%. 

9. (Original) The method of claim 1 wherein: 

the fatigue life is increased by at least 450%. 

10. (Original) A method of claim 1 wherein: 

the heat treating temperature is at least 250° C. 
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11. (Currently Amended) A method for manufacturing or modifying an 

endodontic instrument for use in performing root canal therapy on a tooth, the method 

comprising: 

(a) providing an elongate shank having a cutting edge extending from a distal 

end of the shank along an axial length of the shank, the shank comprising a 

superelastic titanium alloy, and 

(b) after step (a), heat-treating the entire shank at a temperature from above 

25° Cup to but not equal to the melting point of the titanium alloy, 

wherein the heat treated shank has improved cyclic fatigue compared to an 

endodontic instrument of same composition and size not treated in accordance with 

step (b), and 

wherein the heat treated shank exhibits permanent deformation after torque at 45 

degrees of flexion when tested in accordance with ISO Standard 3630-1 . 

12. (Previously Presented) The method of claim 11 wherein the titanium alloy 

is a nickel titanium alloy. 

13. (Original) The method of claim 11 wherein: 

the cyclic fatigue is determined by a cyclic fatigue analysis based on ISO 

Standard 3630-2 Dental root-canal instruments-Part 2: Enlargers and ANSI/ADA 

Specification No. 95, for Root canal enlargers. 

14. (Original) The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 300. 

15. (Original) The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 950. 
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16. (Original) The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 1600. 

17. The method of claim 11 wherein: 

the cyclic fatigue revolutions are at least 2000. 

18. (Original) The method of claim 11 wherein: 

the cyclic fatigue revolutions are increased by at least 50%. 

19. (Original) The method of claim 11 wherein: 

the cyclic fatigue revolutions are increased by at least 100%. 

20. (Original) The method of claim 11 wherein: 

the heat-treating temperature is at least 1 ooo C. 

21. (Original) The method of claim 11 wherein: 

the heat treating temperature is at least 200° C. 

22. (Original) The method of claim 11 wherein: 

the heat-treating temperature is at least 300° C. 

23. (Original) The method of claim 11 wherein: 

the heat-treating temperature is at least 400° C. 

- 5 -



Page 342

REMARKS 

Claim Amendments 

Claim 1 and claim 11 have been amended to recite that the temperature is above 

25°C. This limitation has a basis at page 4, lines 7-8, of the specification. 

35 U.S.C. § 112 Rejection 

Claims 1-23 were rejected under 35 U.S.C. § 112, first paragraph, as failing to 

comply with the enablement requirement. 

Applicant acknowledges that a patent must contain a description that enables 

one skilled in the art to make and use the claimed invention. See, Atlas Powder Co. v. 

E./. DuPont de Nemours & Co., 750 F.2d 1569, 1576, (Fed.Cir.1984). However, a 

patent specification can be enabling even if some experimentation is necessary to make 

the patented invention work. ld at 1576. "That some experimentation is necessary 

does not preclude enablement; the amount of experimentation, however, must not be 

unduly extensive." ld at 1576. Furthermore, a considerable amount of experimentation 

is not unduly extensive if it is merely routine. In re Wands, 858 F.2d 731, 737 

(Fed.Cir.1988). 

It is submitted that the Office Action has not provided the evidence necessary to 

demonstrate that one of ordinary skill in the art would be forced to experiment unduly in 

order to practice the claimed invention. Example 4 of the present application describes 

how ISO size files were used in a study of angle of permanent deformation after the 

flexion test (ADP) reported in degrees of deflection performed in accordance with ISO 

standard 3630-1. The results are shown in Figure 6. While Example 4 of the present 

application uses a non-limiting example temperature, one skilled in the art could readily 

rerun Example 4 using other temperatures within the scope of independent claims 1 and 
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11. Merely changing heat treat temperature in the method described in Example 4 of 

the present application could be characterized as routine experimentation. Thus, this 

amount of experimentation is not unduly extensive. In re Wands, 858 F.2d at 737. 

However, in order to expedite prosecution, attached as Exhibit 1 is an Inventor's 

Declaration under 37 C.F.R. 1.132 that was filed in U.S. Patent Application No. 

14/167,311 filed January 29, 2014, now U.S. Patent No. 8,876,991, from which the 

present application claims priority. (Exhibit 1 submitted herewith was Exhibit 2 of U.S. 

Patent Application No. 14/167,311.) Exhibit 1 demonstrates that one skilled in the art 

could readily rerun Example 4 using other temperatures within the scope of independent 

claims 1 and 11. Exhibit 1 describes how endodontic files were heat treated at 375°C. 

At the paragraph bridging pages 4 and 5, the Office Action appears to allege that 

the claims include inoperative species. However, as set forth in Atlas Powder Co., 750 

F.2d at 1576-77: 

Even if some of the claimed combinations were inoperative, the claims are not 
necessarily invalid. "It is not a function of the claims to specifically exclude ... 
possible inoperative substances .... " (citations omitted). 

Thus, one skilled in the art could determine the proper combination of temperature 

conditions, and the claim need not specifically exclude all combinations that could 

possibly be inoperable. 

To the extent that the paragraph bridging pages 4 and 5 of the Office Action is 

alleging that the claims include inoperative species, Item 9 of the Exhibit 1 Inventor's 

Declaration points out that orthodontic wire (which is superelastic) activates in the 

patient's mouth and that permanent deformation is not the process that creates 

orthodontic movement. Thus, the superelastic wire referenced in the paragraph 
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bridging pages 4 and 5 of the Office Action works in a completely different manner 

compared to instruments produced by the claimed methods of the present patent 

application which exhibit permanent deformation after torque at 45° of flexion when 

tested in accordance with ISO Standard 3630-1 as recited in pending independent 

claims 1 and 11. 

Accordingly, it is respectfully requested that the enablement rejection under 35 

USC§ 112, first paragraph, be withdrawn. 

Double Patenting Rejections 

Claims 1-23 were rejected on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-16 of U.S. Patent No. 8,876,991. 

Claims 1-23 were rejected on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-17 of U.S. Patent No. 8,727,773. 

Claims 1-23 were rejected on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-12 of U.S. Patent No. 8,562,341. 

Claims 1-23 were rejected on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-18 of U.S. Patent No. 8,083,873. 

Terminal disclaimers are submitted herewith in order to overcome the double 

patenting rejections. 
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Conclusion 

Terminal disclaimer fees are submitted herewith. If any other fees are needed, 

please charge them to Deposit Account No. 17-0055. 

Dated: September 28. 2015 

Respectfully submitted, 

Neill H. Luebke 

By: /Richard T. Roche/ 
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Exhibit 1 

Docket Number: 115207.00011 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Neill H. Luebke 

Application No.: 14/167,311 

Filing Date: January 29, 2014 

Title: Dental And Medical Instruments Comprising Titanium 

Confirmation No.: 8000 

Art Unit: 3732 

Examiner: Matthew M. Nelson 

DECLARATION UNDER 37 C.F.R. § 1.132 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

1. I am the named inventor for the above-identified patent application. 

2. I have noted the paragraph at page 5 of the Office Action of April 11, 2014 

which states: 

"Specifically, in the arguments filed in the parent case 12/977,625 on 8/26/2011, 
Applicant showed the criticality of the temperature being over 400 C (where the 
claims only differ by the temperature between the parent and present invention). 
"The Inventor's Declaration explains that the angular deflection was significantly 
larger for the files heat-treated at 500°C, that the cyclic fatigue data demonstrate 
the remarkable property of passive flexibility in the files heat-treated at 500oc 
compared to the files heat-treated at 375°C, that the torque data indicates that 
the heat did not degrade the metal in the files heat-treated at 500°C. and that the 
bend test data shows that the files heat-treated at 500oc have improved flexibility 
compared to the files heat- treated at 375°C. Thus, heat treatment within the 
claimed range was critical to improving the beneficial properties of the 
endodontic instruments." It is unclear how these temperatures are now sufficient 
when they had previously been established outside the critical range." 
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3. The data from the Inventor's Declaration referred to in the paragraph cited 

in Item 2 above pertains to: (i) Torque at Failure, (ii) Angular Deflection at Failure, (iii) 

Bend Test, and (iv) Cyclic Fatigue at 375°C and 500°C. The data from the Inventor's 

Declaration does not show angles of permanent deformation after torque at 45° of 

flexion when tested in accordance with ISO Standard 3630-1 as in pending independent 

claims 1, 6 and 11 of my present application. Thus, none of the tests in the Inventor's 

Declaration referred to in the paragraph from the Office Action cited in Item 2 was 

directed to the above feature noted in pending independent claims 1, 6 and 11. 

4. I conducted a study to show that endodontic instruments heat treated at 

375°C will have an angle greater than 10 degrees of permanent deformation after 

torque at 45° of flexion when tested in accordance with ISO Standard 3630-1 as recited 

in pending independent claims 1, 6 and 11 of my present patent application. I obtained 

endodontic instruments in accordance with ISO Standard 3630-1 made from a titanium 

alloy comprising 54-57 weight percent nickel and 43-46 weight percent titanium and 

including an elongate shank having a cutting edge extending from a distal end of the 

shank along an axial length of the shank. I heat-treated a first batch of these 

instruments in a furnace at 375°C for 120 minutes. I heat-treated a second batch of 

these instruments in a furnace at 400oc for 120 minutes. I heat-treated a third batch of 

these instruments in a furnace at 500oc for 90 minutes. I used differential scanning 

calorimetry (DSC) on these heat-treated endodontic instruments to determine the phase 

of these heat treated endodontic instruments. 
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5. The DSC of the endodontic instruments heat-treated at 375°C, 400°C, and 

500oc all showed that the endodontic instruments were in the martensitic phase. These 

DSC results are attached as Exhibits A and Band C. This indicates that the endodontic 

instruments heat treated at 375°C, 400oc and 500oc will all have an angle greater than 

1 0 degrees of permanent deformation after torque at 45° of flexion when tested in 

accordance with ISO Standard 3630-1 as recited in pending independent claims 1, 6 

and 11 of my patent application. 

6. The results of my DSC tests corroborate a study that was published after 

the filing date of my application. Specifically, M.H. Elahinia eta/. show in Figure 4 

(below) of "Manufacturing and processing of NiTi implants: A review", Progress in 

Materials Science, 57: 911-46, June 2012, that instruments heat-treated between 300oc 

and 400oc will have a phase such that an angle greater than 1 0 degrees of permanent 

deformation after torque at 45° of flexion when tested in accordance with ISO Standard 

3630-1 will be achieved. 
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M.H. Elahinia et ai./Progress in Materials Science 57 (2012) 911-946 
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7. It should be noted that pending independent claims 1, 6 and 11 of my 

present patent application recite "greater than 10 degrees of permanent deformation". 

Thus, while the Inventor's Declaration referred to in the paragraph from the Office Action 

cited in Item 2 reports different data between the 500oc and the 375°C samples, the 

samples heat treated at 375°C merely need to meet a "greater than 1 0 degrees of 

permanent deformation" limitation. While the instruments heated to 375°C may have 

permanent deformation not quite as large as the instruments heated at 500°C, we are 

not looking for statistical differences, just the permanent deformation of the instrument 

after heat-treatment in accordance with pending independent claims 1, 6 and 11 of my 

present patent application. 

8. I have noted the paragraph bridging pages 5 and 6 of the Office Action of 

April 11, 2014 which states: 
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It is further noted that 25 C is less than the temperature of the mouth, which is 
typically around 37 C. This method would then be broad enough to encompass 
placing a superelastic nickel titanium archwire in a patient's mouth, however one 
would not expect the resulting deformation after doing so, and therein lies the 
112 issue. 

9. The austenite finish (At) temperature for orthodontic wire is such that the 

wire will activate in the patient's mouth. Permanent deformation is not the process that 

creates orthodontic movement. The orthodontic wire works as a shape memory alloy 

(SMA) and is activated in the mouth by the temperature in the mouth. The At 

temperature of the orthodontic wire is usually in the range of 25°C and hence the 

activation of the SMA movement or force. In the instance of the present patent 

application, I am attempting to create a martensitic alloy (instrument or device) that is 

not activated (underlining added) at mouth temperature (3rC) but still displays 

permanent deformation at 3rC. 

1 0. I declare that all statements made herein of my own knowledge are true 

and that all statements made on information and belief are believed to be true; and 

further that these statements were made with the knowledge that willful false statements 

and the like made are punishable by fine or imprisonment, or both, under Section 1001 

of Title 18 of the United States Code and that such willful false statements may 

jeopardize the validity of the above-identified application or any patent issuing thereon. 

Dated: July 9, 2014 DL Neill H. Luebke 
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Aexo 
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Exhibit A 
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Exhibit B 

Aexo 400 degree graph-01 
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Exhibit C 

Aexo 500 degree curve 
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ADDRESS. SEND TO~ C.ommissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

IF you need assistance in completing \he form, call 1-800-PT0-9199 and select option 2. 
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PTO/AIA/26 (04-14) 
Approved for use through 07/31/2016. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it diSfll;ays a valid OMB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 

REJECTION OVER A ''PFUOR" PATENT 115207.00014 

In reApplication of: Nelli H. Luebke 

Application No.: 14i522,013 

Filed; October 23, 2014 

For: Dental and Medical Instruments Comprising Titanium 

The applicant, G.old Standard Instruments LLC , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the .instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 8 562 341 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee: 
is held unenforceable; 
is found invalid by a court of competent jurisdiction: 
is statutorily disclaimed in whole or terminally d.isclaimed under 37 CFR 1.321: 
nas all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.G. 1001 by fine or imprisonment of not more 
!han tive (5) ye<us, or both. 

2. 0 The undersigned is an attorney or agent of record. Reg. No .. __:::.38;,:;5::.:9:.::9:..._ ____ _ 

/RichardT. Roche/ 09-28-2015 
Signature Date 

Richard T. Roche 
Typed or printed name 

414-277-5805 
Title Telephone Number 

0 Terminal discl<~imer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of mfonnat1on is reqwred by 37 CFR 1.321. The informatiOfllS requ1red to obtain or retain a benef1! by the public which 1s to file (and by the USPTO 
to process) an application. Confide.ntiality is governed by 35 U.S.C. 122 and 37 CFR 1.1 i and 1.14. Thi.s .collection is estimated to take 12 min~tes to complete, 
including gatherin>J, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for re~ucing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P,O. Eox 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If yotJ need assistance in completing the form, caii1-8QO-PT0-919·9 and select option 2. 

·~~~~-~~~--------------····--···--------------.----------·""""'""""""""""""""•-'-'•"·"--·············································· 
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PTO/AIA/26 (04-14) 
Approved for use through 0713112016. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1 S95, no persons are required to respond to a collection or information unles.s it displays a valid OMB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 

REJECTION OVER A "PRIOR" PATENT 115207.0001.4 

In reApplication of: Neill H. Luebke 

Application No.: 14/522,013 

Filed; October 23, 2014 

For: Dental and Medical Instruments Comprising Titanium 

The applicant. Gold Standard Instruments. LLC , owner of 1 oo percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on !he instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 8 083 873 as the term of said prior pat~nt is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned .. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disci aimer, the applic<Jnt does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration d;:~te of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance tee:, 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
has all claims canceled by a reexamination certificate.; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal di$Ciaimer. 

Check either box 1 or 2 below, if appropriate. 

i. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that ;my willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five ( 5) years, or both. 

2. 0 The undersigned is an attorney or agent of record. Reg. No._:3::::8::..:5::.::9c.;:9:.__ ____ _ 

!Richard T. Roche/ 09·28·2015 
Signature Date 

RichardT. Roche 
Typed or printed name 

414-277-5805 
Title Telephone Number 

I2J Tennihal disclaimer fee under 37 CFR 1.20(d) inc;luoed. 

WARNING: Information on this form may become public. Credit card Information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of Information is reqwred by 37 CFR 1 .. 321. The mfarmation 1s required to obtam or retam a benefit by th<il public wh1ch IS to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 USC. 1.22 and 37 CFR 1.11 and 1.14. This collection is estimated to taKe 12 minut~s to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual cas.e. Any comments 
on the amount oft ime you require to complete lh is form and/or suggestions for reducing this burden. should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office. U.S. Department of Commerce, P.O. Box 1450, Alexandria. VA 2231.3-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA Z2313-14SO, . 

If you need assistance in completing the form, c<;II1·800·PT0,9199 and select optlon 2 . 

................ -.---·.~~~-.-~ ........ -·------·---.,~~~-·-----""·-------.w•--~"'""""""'"'"''''''''''''''''''''''' 
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Electronic Patent Application Fee Transmittal 

Application Number: 14522013 

Filing Date: 23-0ct-2014 

Title of Invention: Dental and Medical Instruments Comprising Titanium 

First Named Inventor/Applicant Name: Neill Hamilton Luebke 

Filer: Daniel James Ark/Richard T. Roche 

Attorney Docket Number: 115207.00014 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Miscellaneous: 

Statutory or Terminal Disclaimer 1814 4 160 640 

Total in USD ($) 640 
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Electronic Acknowledgement Receipt 

EFSID: 23620432 

Application Number: 14522013 

International Application Number: 

Confirmation Number: 9570 

Title of Invention: Dental and Medical Instruments Comprising Titanium 

First Named Inventor/Applicant Name: Neill Hamilton Luebke 

Customer Number: 26710 

Filer: Daniel James Ark/Richard T. Roche 

Filer Authorized By: Daniel James Ark 

Attorney Docket Number: 115207.00014 

Receipt Date: 28-SEP-2015 

Filing Date: 23-0CT-2014 

TimeStamp: 14:12:21 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $640 

RAM confirmation Number 459 

Deposit Account 170055 

Authorized User ROCHE, RICHARDT. 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

1888482 

1 Terminal Disclaimer Filed Terminai_Disclimer_Forms.pdf no 4 
7f3caefed294a 1 cf3c4e4a332317 cedece6d 

015 

Warnings: 

Information: 

30337 

2 Fee Worksheet (SB06) fee-info. pdf no 2 
ef9d e 523 Sd d 3 27b29 5 fd e94bd 91 fS fS c7 eS 3 

d743 

Warnings: 

Information: 

Total Files Size (in bytes) 1918819 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PT0-875 14/522,013 10/23/2014 D To be Mailed 

ENTITY: [8J LARGE D SMALL D MICRO 

APPLICATION AS FILED- PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

D BASIC FEE N/A N/A N/A 
(37 CFR 116(a), (b), or (c)) 

D SEARCH FEE N/A N/A N/A 
(37 CFR 116(k), (i), or (m)) 

D EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = . 

(37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = . 

(37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

0APPLICATION SIZE FEE 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S. C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED- PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

09/28/2015 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR :;:;;: 
1.16(i)) 

• 22 Minus .. 23 = 0 X $80 = 0 
0 

Independent z (37 CFR 1 .16(h)) 
• 2 Minus ... 3 = 0 X $420 = 0 w 

:;:;;: D Application Size Fee (37 CFR 1.16(s)) 
<( 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR . Minus .. 
= X $ = w 1.16(i)) 

:;:;;: Independent . Minus ... 
= X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
:;:;;: D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
•• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /DORRETTA BROOKS/ 
••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

Th1s collection of mformat1on 1s requ1red by 37 CFR 1.16. The mformat1on 1s requ1red to obta1n or reta1n a benefit by the public wh1ch 1s to f1le (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S. C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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UNITED STATES pATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

14/522,013 10/23/2014 

26710 7590 10/13/2015 

QUARLES & BRADYLLP 
Attn: IP Docket 
411 E. WISCONSIN A VENUE 
SUITE 2350 
MILWAUKEE, WI 53202-4426 

FIRST NAMED INVENTOR 

Neill Hamilton Luebke 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

ll5207.00014 9570 

EXAMINER 

NELSON,MATTHEWM 

ART UNIT PAPER NUMBER 

3732 

NOTIFICATION DATE DELIVERY MODE 

10/13/2015 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

pat -dept@ quar1es .com 

PTOL-90A (Rev. 04/07) 
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Advisory Action 
Application No. 
141522,013 

Applicant(s) 
LUEBKE, NEILL HAMIL TON 

Before the Filing of an Appeal Brief Examiner Art Unit I AlA (First Inventor to File) Status 
MATTHEW NELSON 3732 No 

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

THE REPLY FILED 28 September 2015 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
NO NOTICE OF APPEAL FILED 

1. 1:8:1 The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file 
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance; 
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of 
the following time periods: 

a) D The period for reply expires __ months from the mailing date of the final rejection. 

b) [8J The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later. 
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 

c) D A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed 
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of 
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier. 

Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE 
FIRST RESPONSE TO APPLICANT'S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL 
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate 
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The 
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally 
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the 
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 

2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the 
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of 
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 

AMENDMENTS 

3. [8J The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because 
a) [8J They raise new issues that would require further consideration and/or search (see NOTE below); 
b) D They raise the issue of new matter (see NOTE below); 
c) D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 
d) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. D Applicant's reply has overcome the following rejection(s): __ . 

6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the non
allowable claim(s). 

7. [8J For purposes of appeal, the proposed amendment(s): (a) 1:8:1 will not be entered, or (b) D will be entered, and an explanation of how the 
new or amended claims would be rejected is provided below or appended. 

AFFIDAVIT OR OTHER EVIDENCE 

8. D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

9. D The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because 
applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier 
presented. See 37 CFR 1.116(e). 

10. D The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered 
because the affidavit or other evidence failed to overcome g!! rejections under appeal and/or appellant fails to provide a showing of good 
and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1 ). 

11. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

12. D The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 

13. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __ 

14. 1:8] Other: PT0-2323. 
STATUS OF CLAIMS 

15. The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: 
Claim(s) objected to: 
Claim(s) rejected: 1 and 3-23. 
Claim(s) withdrawn from consideration: 

I 
/MATTHEW NELSON/ 
Examiner, Art Unit 3732 

U.S. Patent and Trademark Off1ce 
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20151007 
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Continuation Sheet (PTOL-303) Application No. 14/522,013 

Continuation of 3. NOTE: The new issues raised include the temperature being above 25 degrees C. 

2 
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AFCP 2.0 
Decision 

Application No. 

14/522,013 

Examiner 

MATTHEW NELSON 

Applicant(s) 

LUEBKE, NEILL HAMIL TON 

Art Unit 

3732 

This is in response to the After Final Consideration Pilot request filed 28 September 2015. 

l. Improper Request- The AFCP 2.0 request is improper for the following reason(s) and the after final amendment submitted with 
the request will be treated under pre-pilot procedure. 

2. Proper Request 

DAn AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted. 

D A non-broadening amendment to at least one independent claim was not submitted. 

D A proper AFCP 2.0 request was submitted in response to the most recent final rejection. 

D Other: 

A. After final amendment submitted with the request will not be treated under AFCP 2.0. 
The after final amendment cannot be reviewed and a search conducted within the guidelines of the pilot program. 

[8] The after final amendment will be treated under pre-pilot procedure. 

B. Updated search and/or completed additional consideration. 
The examiner performed an updated search and/or completed additional consideration of the after final amendment 
within the time authorized for the pilot program. The result(s) of the updated search and/or completed additional 
consideration are: 

U.S. Patent and Trademark Off1ce 

PTOL-2323 (Rev. 10·14) 

D l. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is 
issued herewith. 

D 2. The after final amendment would not overcome all of the rejections in the most recent final Office action. 
See attached interview summary for further details. 

D 3. The after final amendment was reviewed, and it raises a new issue(s). See attached interview summary for 
further details. 

D 4. The after final amendment raises new issues, but would overcome all of the rejections in the most recent 
final Office action. A decision on determining allowability could not be made within the guidelines of the 
pilot. See attached interview summary for further details, including any newly discovered prior art. 

D 5. Other: 

Examiner Note: Please attach an interview summary when necessary as described above. 

AFCP 2.0 Decision Part of Paper No. 20151007 
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DO NOT ENTER: /M.N./ 
Docket No.: 115207.00014 

1 0/07i2015 

I hereby certify that this correspondence is being electronically transmitted to Commissioner for Patents, 
P.O. Box 1450, Alexandria, VA 22313-1450 

Date: September 28. 2015 /RichardT. Roche/ 
Richard T. Roche, Reg. No. 38,599 

IN THE UNITED PATENT AND TRADEMARK OFFICE 

Applicant: Neill H. Luebke 

Application No.: 14/522,013 

Filing Date: October 23, 2014 

Title: Dental And Medical Instruments Comprising Titanium 

Confirmation No.: 9570 

Art Unit: 3732 

Examiner: Matthew M. Nelson 

AMENDMENT AFTER FINAL ACTION 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir or Madam: 

This amendment is in response to the Final Office Action mailed September 4, 

2015. 

Submitted herewith is a Certification and Request for Consideration under the 

After Final Consideration Pilot Program 2.0. 

A Listing of the Claims begins on page 2 of this paper. 

Remarks begin on page 6 of this paper. 

- 1 -



Page 370

Doc code: RCEX PTOISBI30EFS (07-09) 
Doc description: Request for Continued Examination (RCE) Approved for use through 0713112012. OMB 0651-0031 

Application 
Number 

First Named 
Inventor 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

t4522013 I Filing 
1 ~014-1 0-23 

Docket Number 
1115207.00014 I Art 

1 
r732 Date {if applicable) Unit 

Neill H. Luebke 
Examiner 

Eatthew M_ Nelson 
Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 

I 

Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 
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Docket No.: 115207.00014 

I hereby certify that this correspondence is being electronically transmitted to Commissioner for Patents, 
P.O. Box 1450, Alexandria, VA 22313-1450 

Date: March 3, 2016 /RichardT. Roche/ 
RichardT. Roche, Reg. No. 38,599 

IN THE UNITED PATENT STATES AND TRADEMARK OFFICE 

Applicant: Neill H. Luebke 

Application No.: 14/522,013 

Filing Date: October 23, 2014 

Title: Dental And Medical Instruments Comprising Titanium 

Confirmation No.: 9570 

Art Unit: 3732 

Examiner: Matthew M. Nelson 

AMENDMENT ACCOMPANYING REQUEST FOR CONTINUED EXAMINATiON 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir or Madam: 

This amendment is in response to the Final Office Action mailed September 4, 

2015. 

A Listing of the Claims begins on page 2 of this paper. 

Remarks begin on page 7 of this paper. 
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Amendments To The Claims 

1. (Currently Amended) A method for manufacturing or modifying an 

endodontic instrument for use in performing root canal therapy on a tooth, the method 

comprising: 

(a) providing an elongate shank having a cutting edge extending from a distal 

end of the shank along an axial length of the shank, the shank comprising a 

superelastic nickel titanium alloy, and 

(b) after step (a), heat-treating the entire shank at a temperature from 300°C 

~ up to but not equal to the melting point of the nickel titanium alloy, 

vvherein the heat treated shank has increased fatigue life compared to an 

endodontic instrument of same composition and size not treated in accordance 'Nith 

step (b) , and 

wherein the heat treated shank exhibits permanent deformation after torque at 45 

degrees of flexion 'Jvhen tested in accordance Vt'ith ISO Standard 3630 1 

wherein the heat-treated instrument has an angle greater than 6 degrees of 

permanent deformation after torque at 45° of flexion when tested in accordance with 

ISO Standard 3630-1. 

2. (Cancelled) 

3. (Currently Amended) The method of claim 1 wherein: 

the heat treated shank has increased fatigue life compared to an endodontic 

instrument of same composition and size not treated in accordance with step (b) . and 

the fatigue life is determined by a cyclic fatigue analysis based on ISO Standard 

3630-2 Dental root-canal instruments-Part 2: Enlargers and ANSI/ADA Specification 

No. 95, for Root canal enlargers. 

4. (Currently Amended) The method of claim~ [[1 ]] wherein: 

the fatigue life is increased by at least 10%. 
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5. (Currently Amended) The method of claim~ [[1 ]] wherein: 

the fatigue life is increased by at least 30%. 

6. (Currently Amended) The method of claim~ [[1 ]] wherein: 

the fatigue life is increased by at least 50%. 

7. (Currently Amended) The method of claim~ [[1 ]] wherein: 

the fatigue life is increased by at least 70%. 

8. (Currently Amended) The method of claim~ [[1 ]] wherein: 

the fatigue life is increased by at least 230%. 

9. (Currently Amended) The method of claim~ [[1 ]] wherein: 

the fatigue life is increased by at least 450%. 

10. (Cancelled) 
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11. (Currently Amended) A method for manufacturing or modifying an 

endodontic instrument for use in performing root canal therapy on a tooth, the method 

comprising: 

(a) providing an elongate shank having a cutting edge extending from a distal 

end of the shank along an axial length of the shank, the shank comprising a 

superelastic titanium alloy, and 

(b) after step (a), heat-treating the entire shank at a temperature from 300°C 

~ up to but not equal to the melting point of the titanium alloy, 

wherein the heat treated shank has improved cyclic fatigue compared to an 

endodontic instrument of same composition and size not treated in accordance with 

step (b), and 

Vlherein the heat treated shank exhibits permanent deformation after torque at 45 

degrees of flexion when tested in accordance with ISO Standard 3630 1 

wherein the heat-treated instrument has an angle greater than 6 degrees of 

permanent deformation after torque at 45° of flexion when tested in accordance with 

ISO Standard 3630-1. 

12. (Previously Presented) The method of claim 11 wherein the titanium alloy 

is a nickel titanium alloy. 

13. (Currently Amended) The method of claim 11 wherein: 

the heat treated shank has improved cyclic fatigue compared to an endodontic 

instrument of same composition and size not treated in accordance with step (b), and 

the cyclic fatigue is determined by a cyclic fatigue analysis based on ISO 

Standard 3630-2 Dental root-canal instruments-Part 2: Enlargers and ANSI/ADA 

Specification No. 95, for Root canal enlargers. 

14. (Currently Amended) The method of claim ~ [[11 ]] wherein: 

the cyclic fatigue revolutions are at least 300. 
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15. (Currently Amended) The method of claim ~ [[11 ]] wherein: 

the cyclic fatigue revolutions are at least 950. 

16. (Currently Amended) The method of claim ~ [[11 ]] wherein: 

the cyclic fatigue revolutions are at least 1600. 

17. (Currently Amended) The method of claim~ [[11 ]] wherein: 

the cyclic fatigue revolutions are at least 2000. 

18. (Currently Amended) The method of claim ~ [[11 ]] wherein: 

the cyclic fatigue revolutions are increased by at least 50%. 

19. (Currently Amended) The method of claim ~ [[11 ]] wherein: 

the cyclic fatigue revolutions are increased by at least 100%. 

20. (Cancelled) 

21. (Cancelled) 

22. (Cancelled) 

23. (Cancelled) 

24. (New) The method of claim 1 wherein: 

the heat-treated instrument has an angle greater than 1 0 degrees of permanent 

deformation after torque at 45° of flexion when tested in accordance with ISO Standard 

3630-1 Dentistry- Root-canal instruments- Part 1: General requirements. 
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25. (New) The method of claim 1 wherein: 

the heat-treated instrument has an angle greater than 13 degrees of permanent 

deformation after torque at 45° of flexion when tested in accordance with ISO Standard 

3630-1 Dentistry- Root-canal instruments- Part 1: General requirements. 

26. (New) The method of claim 1 wherein: 

the heat-treated instrument has an angle greater than 15 degrees of permanent 

deformation after torque at 45° of flexion when tested in accordance with ISO Standard 

3630-1 Dentistry- Root-canal instruments- Part 1: General requirements. 

27. (New) The method of claim 11 wherein: 

the heat-treated instrument has an angle greater than 1 0 degrees of permanent 

deformation after torque at 45° of flexion when tested in accordance with ISO Standard 

3630-1 Dentistry- Root-canal instruments- Part 1: General requirements. 

28. (New) The method of claim 11 wherein: 

the heat-treated instrument has an angle greater than 13 degrees of permanent 

deformation after torque at 45° of flexion when tested in accordance with ISO Standard 

3630-1 Dentistry- Root-canal instruments- Part 1: General requirements. 

29. (New) The method of claim 11 wherein: 

the heat-treated instrument has an angle greater than 15 degrees of permanent 

deformation after torque at 45° of flexion when tested in accordance with ISO Standard 

3630-1 Dentistry- Root-canal instruments- Part 1: General requirements. 
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REMARKS 

Claim Amendments 

Claim 1 has been amended to recite the heat treating temperature as 300°C as 

in original claim 22. Claim 1 has also been amended to recite that the heat-treated 

instrument has an angle greater than 6 degrees of permanent deformation after torque 

at 45° of flexion when tested in accordance with ISO Standard 3630-1 as shown in 

Figure 6 of the application. The third paragraph of the body of original claim 1 has been 

moved to claim 3, and the dependencies of claims 4-9 have been amended accordingly. 

It is noted that prior art was not cited against independent claim 1 in the Office Action 

and therefore, the amendments to claim 1 are not made to overcome prior art. 

Claim 10 has been cancelled. 

Claim 11 has been amended to recite the heat treating temperature as 300°C as 

in original claim 22. Claim 11 has also been amended to recite that the heat-treated 

instrument has an angle greater than 6 degrees of permanent deformation after torque 

at 45° of flexion when tested in accordance with ISO Standard 3630-1 as shown in 

Figure 6 of the application. The third paragraph of the body of original claim 11 has 

been moved to claim 13, and the dependencies of claims 14-19 have been amended 

accordingly. It is noted that prior art was not cited against independent claim 11 in the 

Office Action and therefore, the amendments to claim 1 are not made to overcome prior 

art. 

Claim 20-23 have been cancelled. 

New claims 24-29 have a basis in Figure 6 of the application. 

- 7 -
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Advisory Action 

The Advisory Action of October 13, 2015 indicated that the amendment 

submitted September 28, 2015 was not entered. 

Supplemental Information Disclosure Statement 

A Supplemental Information Disclosure Statement is submitted herewith. 

Applicant wishes to point out that although the Inventor's Declaration submitted 

September 28, 2015 in the present application was not entered, paragraphs 47 to 58 of 

my November 4, 2015 Declaration in Case IPR2015-00632 (listed on the IDS form and 

submitted herewith) are related to the non-entered Inventor's Declaration submitted 

September 28, 2015. 

Double Patenting Rejections 

Claims 1-23 were rejected on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-16 of U.S. Patent No. 8,876,991. 

Claims 1-23 were rejected on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-17 of U.S. Patent No. 8,727,773. 

Claims 1-23 were rejected on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-12 of U.S. Patent No. 8,562,341. 

Claims 1-23 were rejected on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-18 of U.S. Patent No. 8,083,873. 

Terminal disclaimers were submitted September 28, 2015 in order to overcome 

the double patenting rejections. Review and approval of these terminal disclaimers is 

respectfully requested. 
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35 U.S.C. § 112 Rejection 

Claims 1-23 were rejected under 35 U.S. C.§ 112, first paragraph, as failing to 

comply with the enablement requirement. 

Page 5 of the Office Action suggested that the Applicant provide an example 

heat treatment that would result in the claimed permanent deformation in order to 

overcome the rejection under 35 U.S. C.§ 112, first paragraph. Applicant thanks the 

Examiner for this helpful recommendation. 

Attached is an Inventor's Declaration under 37 C. F. R. 1.132. The Inventor's 

Declaration reports a study demonstrating that endodontic instruments heat treated at 

300°C will have an angle greater than 6 degrees of permanent deformation after torque 

at 45° of flexion when tested in accordance with ISO Standard 3630-1 as recited in 

amended independent claims 1 and 11. 

Accordingly, it is respectfully requested that the enablement rejection under 35 

USC § 112, first paragraph, be withdrawn. 

Conclusion 

An RCE fee and an extension fee and extra claims fees are submitted herewith. 

If any other fees are needed, please charge them to Deposit Account No. 17-0055. 

Dated: March 3, 2016 

Respectfully submitted, 

Neill H. Luebke 

By: /Richard T. Roche/ 

- 9 -
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Registration No. 38,599 
Quarles and Brady LLP 
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Milwaukee, WI 53202 
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Docket Number: 115207.00014 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: 

Application No.: 

Filing Date: 

Title: 

Confirmation No.: 

Art Unit: 

Examiner: 

Neill H. Luebke 

14/522,013 

October 23, 2014 

Dental And Medical Instruments Comprising Titanium 

9570 

3732 

Matthew M. Nelson 

DECLARATION UNDER 37 C.F.R. § 1.132 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

1. I am the named inventor for the above-identified patent application. 

2. I noted the paragraph at page 5 of the Office Action mailed September 4, 

2015 suggesting that I provide an example heat treatment that would result in the 

claimed permanent deformation in order to overcome the rejection under 35 U.S. C. § 

112, first paragraph. 

3. I conducted a study to show that endodontic instruments heat treated at 

300°C will have an angle greater than 6 degrees of permanent deformation after torque 

at 45° of flexion when tested in accordance with ISO Standard 3630-1 as recited in 

amended independent claims 1 and 11 submitted herewith in my present patent 

application. 
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4. I obtained ten endodontic instruments in accordance with ISO Standard 

3630-1 made from a titanium alloy comprising 54-57 weight percent nickel and 43-46 

weight percent titanium and including an elongate shank having a cutting edge 

extending from a distal end of the shank along an axial length of the shank. I instructed 

Bodycote Thermal Processing of Sturtevant, Wisconsin to heat treat these ten 

endodontic instruments in a furnace at 300°C for 24 hours in air. 

5. After the heat treatment at 300°C for 24 hours in air, the ten heat treated 

endodontic instruments were sent to Knight Mechanical Testing in Fort Wayne, Indiana 

for testing in accordance with ISO Standard 3630-1 as recited in amended independent 

claims 1 and 11 submitted herewith in my present patent application. A report from 

Knight Mechanical Testing is attached as Exhibit A Page 7 of Exhibit A shows that the 

ten heat treated endodontic instruments (S1 to S1 0) had an angle of permanent 

deformation after torque at 45° of flexion ranging from 12.5 to 15.1 degrees when tested 

in accordance with ISO Standard 3630-1. 

6. Thus, a heat treatment of endodontic instruments at 300°C for 24 hours in 

air results in the claimed permanent deformation recited in amended independent 

claims 1 and 11 submitted herewith in my present patent application. 

- 2 -
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7. I declare that all statements made herein of my own knowledge are true 

and that all statements made on information and belief are believed to be true; and 

further that these statements were made with the knowledge that willful false statements 

and the like made are punishable by fine or imprisonment, or both, under Section 1001 

of Title 18 of the United States Code and that such willful false statements may 

jeopardize the validity of the above-identified application or any patent issuing thereon. 

Dated: March 3, 2016 

QB\3 882 J 181.1 

- 3 -
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EXHIBIT A 3205 Clairmont Ct. Suite B 
Fort Wayne, IN 46808 

Phone: (260) 489-1444 
Fax: (260) 818-2036 

(;old Standard Nitinol J_,Hes IS() 3630-1 Section 7.5 Stitiness Testing 
Final Report 

~----------------~~~-~-~-~--~-~~-~~-~--~-~-~~~-~~~-~-~--- ----------------------------------~~-~~~--~-~-~=-~-~-~-------------------------------___j 
I Final Report Date: 3/2/2016 I 

~~ 
Dr. Neill Luebke 

Customer: 
Gold Standard Instruments LLC 

18010 Continental Drive, Suite 800 
Brookfield, WI 53045 

Nick Chadd - Test Engineer 

Nolan Knight- Eno-inee1'ing}.;Ianauer 
- b ~ b 

1/10 

Gold Standard Nitinol Files ISO 3630-l Section 7.5 Stiffness Testing Final Rep01i 
Rev: Ini1ial 

Date: 3/2/2016 

Date: 3/2/2016 

TR1 139-001 
3/2/2016 
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REVISION I RKVIEW HISTORY 

2/10 

Gold Standard Nitinol Files ISO 3630-l Section 7.5 Stiffness Testing Final Rep01i 
Rev: Ini1ial 

3205 Clairmont Ct. Suite B 
Fort Wayne, IN 46808 

Phone: (260) 489-1444 
Fax: (260) 818-2036 

TR1 139-001 
3/2/2016 
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1 Subject 

3205 Clairmont Ct. Suite B 
Fort Wayne, IN 46808 

Phone: (260) 489-1444 
Fax: (260) 818-2036 

Nitinol Endodontic File Supplied by Bodycote Thermal Processing- Sturtevant, \VI 

2 Objective 
Perform ISO 3630-1 Section 7.5 Stiffness testing on the endodontic files. 

3 Background 

3.1 Job Swnmary 
-------------------------Ki\1T--J~b--N-~~~t;-~-~~-TTi3~1-c~sT----------------------------------------------------------------------------------------------------------------------------------------------

Test JV[ethod/Protocol: ! ISO 3630-1 :2008(E) Section 7.5 Stiffness 
Test Material Provided bv: ! Bodycote Thermal Processing --- Sturtevant, WI 

Table 1: Job Summary 

3 2 Testing Summarv 

Kl\'[T Pt·o j ect K~IT Load 
Test ~Iethod 

Number :Frame (s) 

ISO 3630-1 Section 7.5 
I 

1139GSI3080 LF16 
Stiffness 

Table 2: Testing Summary 

4 Test Material 

4.1 ISO 3630-1 Section 7.5 .Stiffness Testl\.1aterial 
Description ]>art Number 

Nitinol Endodontic Files m1sc 

Table 3: ISO 3630-1 Section 7.5 Stiffness Test Material 

4/10 

Gold Standard Nitinol Files ISO 3630-l Section 7.5 Stiffness Testing Final Rep01i 
Rev: Ini1ial 

Test Start 
Date 

2/26/2016 

Lot Number 
na 

Test 
Completion 

Date 

2/26/2016 

Quantity 
10 

TR1 139-001 
3/2/2016 
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5 Etluiument 

3205 Clairmont Ct. Suite B 
Fort Wayne, IN 46808 

Phone: (260) 489-1444 
Fax: (260) 818-2036 

Asset D . . ! "~'-·~ r ! S . l # C 1.b d Calibration 
T 

escnptwn i J'l'i~mu~adun:r i erut . a 1 rate D 
----------~_g _______ -----------------------------------------------------------------------1-------------------------------------------'---------------------------------- ---------------------------------- -----------------~-~-------------

KMT Trans-Tek Angular ! 

ADT Displacement Transducer, I Trans-Tek 
06 Model 0605-0001 I 

KMT Omega CSC32 
CNTR Temperature Controller 

12 calibrated to lOOC 

KMT 
LC 52 

KMT 
MT 13 

KMT 
TP 6 

Futek Model :NIBA500-
axial/torque; 100 lb, 100 

inlb 
Wixey Digital Protractor 

WR410 
Type K thermocouple 

probe TJ36-CASS-18U-6-
OST\V-M 

Table 4: Calibrated Test Equipment 

5.2 Load Frames and Controllers '-----------------------------------------------------------------------· 

I 

Asset 
Tag 

Description 

Omega 
Engineering, 

Inc. 

Futek 

Wixey 

Omeua b 

Engineering, 
Inc. 

E0018 4/6/2015 

12/31/2015 
055 

616580040 

561224 11/13/2015 

KMTMT13 1/21/2016 

KMTTP6 !2/31/2015 

l\'lanufacturer 

KMT 
MTS 

L:F 16 
MTS Model 359.02 load frame, 25 kN capacity 

4/30/2016 

12/31/2016 

i 1/30/2016 

1/31/2017 

12/31/2016 

Serial# 

1027931 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

KMT 
CTL 
01 

MTS l'vlode! 493 .l 0 FlexTest GT Controller 

Table 5: Load F'rames and Controllers 

I K1'·1'I' rs·<-) 16""0 ~<.. {\ 6"i" r .. - ~~-1v ._ ____ , .~ 1xture, .J. )_ ,eve1 ,-\1m 

Table 6: Fixturing 

6 l\Iethod 

5/10 

Gold Standard Nitinol Files ISO 3630-l Section 7.5 Stiffness Testing Final Rep01i 
Rev: Ini1ial 

MTS 02022807A 

TR1139-001 
3/2/2016 
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6.1 15'0 3630-1 ,)'ection 7.5 Stiffness 'Test ,)'etup 

3205 Clairmont Ct. Suite B 
Fort Wayne, IN 46808 

Phone: (260) 489-1444 
Fax: (260) 818-2036 

The tip of endodontic file was clamped in the KMT ISO 3630 fixture perpendicular to the axis of 
the rotary actuator, to a depth of 3mm. The fixture was rigidly attached to the torque cell which 
was clamped to the load ±rame baseplate. A catch pin \vas mounted to the rotary actuator. The 
actuator was rotated until the catch pin was lightly touching the specimen and the angular 
displacement was set to zero. The actuator was then rotated until it reached an angular 
displacement of 45°. The applied torque was recorded for each fi.le. See Figure 1 for a 
photograph of the test setup. 

---~--2 _______ l_§_Q __ :~-~-:~g-~L!i~-~:!:!_9__l! __ L:~_§!:~[f!J_r:-_~:~X~:~U!_q!_~~'!~~!:r:-_!~~-----------------------------------------------------------------------------------------------------------------
Test Rate: 2 rpm 

Data Recording Rate: 128 Hz 
Test Environment: Ambient air maintained at 23°C ±2°C 

Table 7: ISO 3630-l Section 7.5 Stiffness Test Parameters 

6/10 
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TR1 139-001 
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7 Test Results 

Sample 
Torque @ 45° Angular 

Displacement 
(mN-m) 

3205 Clairmont Ct. Suite B 
Fort Wayne, IN 46808 

Phone: (260) 489-1444 
Fax: (260) 818-2036 

Posttest Permanent 
Deformation Angle 

(deg) 

Sl ! 14.6 14.5 
----------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------------------------------------------------------------------------

S2 14.7 14.9 
s., -' 14.0 12.9 

S4 12.8 14.1 

S5 14.9 13.4 

S6 13.1 13.1 

S7 14.9 13.0 

S8 12.9 14.9 

S9 13.3 12.5 
-----------------------------------------------------------------------------------J.--------------------------------------------------------------------------------------------------------------------------------------------------------------------

S10 I 12.4 15.1 

A vg. : 1.3.8 1.3.8 
------------------------------st:d~--n~~-:-----------------------------r-----------------------------------o~-9 ______________________________________ --------------------------------------1-:o ____________________________________ _ 

Table 8: ISO 3630-1 Section 7.5 Stiffness Test Results 

See Appendix A for a torque vs. angular displacement plot for the stiffness test. See Figure 2 for 
a post-test photograph of the test specimens. 
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'Figure 1: ISO 3630-1 Section 7.5 Stiffness Test Setup 

8/10 

Gold Standard Nitinol Files ISO 3630-l Section 7.5 Stiffness Testing Final Rep01i 
Rev: Ini1ial 

3205 Clairmont Ct. Suite B 
Fort Wayne, IN 46808 

Phone: (260) 489-1444 
Fax: (260) 818-2036 

TR1 139-001 
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Figure 2: Posttest S1 through SlO from top to bottom 
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Gold Standard Nitinol Files ISO 3630-l Section 7.5 Stiffness Testing Final Rep01i 
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9 A.Im.endix A: Test Plots 

ISO 3630-1:2008 Section 75 Stiffness 
Nitinol Endodontic Files frorn Bodycote Thern1al Pron1S>ing 

Part#: mis;;; Lot#: na 
KMT Proj!:'t:t #: 1139G5!30SO 

3205 Clairmont Ct. Suite B 
Fort Wayne, IN 46808 

Phone: (260) 489-1444 
Fax: (260) 818-2036 

..... ~,~~~~ ...... -..:..:&;.'\::::...~~
~~·u; 

5 :.:.::~. 
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s 
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PTO/AIA/22 (03-13) 
Approved for use through 3/31/2013. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number 

Docket Number (Optional) 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 115207.00014 

Application Number 14/522,013 I Filed October 23, 2014 

For Dental and Medical Instruments Comprising Titanium 
ArtUnit3732 I Examiner Matthew M. Nelson 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

Fee Small Entit:t Fee Micro Entit:t Fee 

D One month (37 CFR 1.17(a)(1)) $200 $100 $50 $ 

D Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 

0 Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $ 1,400 

D Four months (37 CFR 1.17(a)(4)) $2,200 $1,1 00 $550 $ 

D Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $ 

D Applicant asserts small entity status. See 37 CFR 1.27. 

Applicant certifies micro entity status. See 37 CFR 1.29. 
Form PTO/SB/15A orB or equivalent must either be enclosed or have been submitted previously. 

A check in the amount of the fee is enclosed. 

Payment by credit card. Form PT0-2038 is attached. 

The Director has already been authorized to charge fees in this application to a Deposit Account. 

D 
D 
D 
D 
0 The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit Account Number _1_7_-0_0_5_5 ________ _ 

D Payment made via EFS-Web. 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide 
credit card information and authorization on PT0-2038. 

I am the 

D applicant. 

0 attorney or agent of record. Registration number_3_8_5_9_9 _________ _ 

D attorney or agent acting under 37 CFR 1.34. Registration number-------------

/Richard T. Roche/ 3-3-2016 

Signature Date 

Richard T. Roche 414-277-5805 

Typed or printed name Telephone Number 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit 
multiple forms if more than one signature is required, see below*. 

0 *Total of 2 forms are submitted. 

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public, which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

MKE/387 49034 
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Electronic Patent Application Fee Transmittal 

Application Number: 14522013 

Filing Date: 23-0ct-2014 

Title of Invention: Dental and Medical Instruments Comprising Titanium 

First Named Inventor/Applicant Name: Neill Hamilton Luebke 

Filer: RichardT. Roche 

Attorney Docket Number: 115207.00014 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Claims in Excess of 20 1202 3 80 240 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Extension- 3 months with $0 paid 1253 1 1400 1400 

Miscellaneous: 

Request for Continued Examination 1801 1 1200 1200 

Total in USD ($) 2840 



Page 397

Electronic Acknowledgement Receipt 

EFSID: 25061413 

Application Number: 14522013 

International Application Number: 

Confirmation Number: 9570 

Title of Invention: Dental and Medical Instruments Comprising Titanium 

First Named Inventor/Applicant Name: Neill Hamilton Luebke 

Customer Number: 26710 

Filer: RichardT. Roche 

Filer Authorized By: 

Attorney Docket Number: 115207.00014 

Receipt Date: 03-MAR-2016 

Filing Date: 23-0CT-2014 

TimeStamp: 09:53:15 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $2840 

RAM confirmation Number 10782 

Deposit Account 170055 

Authorized User ROCHE, RICHARDT. 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 



Page 398

File Listing: 

Document 
Document Description File Name 

File Size( Bytes}/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

612869 

1 
Information Disclosure Statement (IDS) 11520700014SuppiDSMar2016. 

no 4 
Form (SB08) pdf 

7232316bfce36cd3bc99Sd 1 ab27ce4731 fS 
Oe44 

Warnings: 

Information: 

691821 

2 
Other Reference-Patent/ App/Search Decisionlnstitution0fiPR2015-0 

33 
documents 0632Aug2015_.pdf 

no 
02d 21 b3 265 25e 2c8b25 a883 902ebc06ac0 

SSabb 

Warnings: 

Information: 

2067010 

3 
Other Reference-Patent/ App/Search DeclarationluebkeiPR2015-006 

29 
documents 32Nov2015.pdf 

no 
b4b3febdea7690758625ab5cf33ff2de5493 

9f18 

Warnings: 

Information: 

PatentOwnerPrelimRespToPeti 330940 

4 
Other Reference-Patent/ App/Search 

ionForiPR2015-01476July2015 no 44 
documents 

.pdf d7dedc809597a 176306a3d69df39c2fcf13a 
802d 

Warnings: 

Information: 

DecisionDenyinglnstitutionOfiF 
139953 

5 
Other Reference-Patent/ App/Search 

no 11 
documents R2015-014760ct2015_.pdf 

Oe50Sa82bc657178ffb 146c2bbd4f4Se43d 
d570 

Warnings: 

Information: 

PatentOwnerPrelimRespToPeti 377596 

6 
Other Reference-Patent/ App/Search 

ionForPGR2015-00019Nov2015 no 91 
documents 

_.pdf 31 aef021 cb63f4f627399be11492f8b004af 
409 

Warnings: 

Information: 

359216 

7 
Other Reference-Patent/ App/Search DecisionlnstitutionOfPGR2015-

39 
documents 00019Jan2016_.pdf 

no 
2f7a3 7 dd 0 1 bacdd 6e44aad e06feaa9 b7 57 5 

64eea 

Warnings: 

Information: 
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8492129 

8 Non Patent Literature GuhringCoatingServices.pdf no 5 
bf84c0f6fbfd80c5426e46202d650d 1 Sd3f2 

b9a2 

Warnings: 

Information: 

1323538 

9 
Request for Continued Examination Request_for_Continued_Exami 

no 2 
(RCE) nation_0014.pdf 

414b8ab4601 d66a788835616200c5ad240 
151cb7 

Warnings: 

Information: 

79929 

10 luebkeamendment.pdf yes 9 
cb22a1 b0019ddc9f631 54a611 Ocb71 df2cf1 

adba 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment Submitted/Entered with Filing of CPA/RCE 1 1 

Claims 2 6 

Applicant Arguments/Remarks Made in an Amendment 7 9 

Warnings: 

Information: 

964086 

11 
Affidavit-traversing rejectns or objectns Inventor -Luebke-Declaration-

13 
rule 132 March-3-2016.pdf 

no 
4 7 4 5 6cc03fcf7a33 3 83 d 3d 97 67 5 1 afdffS 079 

b79 

Warnings: 

Information: 

140873 

12 Extension ofTime 
Extension_of_time_request_OO 

no 1 
14.pdf 

61 d48d57dc0dbb56e971900e7dcac861 eO 
7ee517 

Warnings: 

Information: 

33671 

13 Fee Worksheet (SB06) fee-info. pdf no 2 
3e9efc2cd 1191 569Sfc4ffc0e8b6c427123ca 

39b 

Warnings: 

Information: 

Total Files Size (in bytes) 15613631 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc code: IDS PTO/SB/OBa (01-10) 
Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/3112012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number 4522013 

Filing Date 014-10-23 

INFORMATION DISCLOSURE First Named Inventor I ~eill Hamilton Luebke 
STATEMENT BY APPLICANT 

Art Unit 13732 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nelson, Matthew M_ 

Attorney Docket Number 1115207.00014 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 850867 989-07-25 Senia et al. 

2 ~843244 998-12-01 Pelton et al_ 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button .I Add I 
FOREIGN PATENT DOCUMENTS I Remove I 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 
NON-PATENT LITERATURE DOCUMENTS I Remove I 

EFSWeb2.1.17 
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Application Number 14522013 

Filing Date 2014-10-23 

INFORMATION DISCLOSURE First Named Inventor I Neill Hamilton Luebke 
STATEMENT BY APPLICANT 

Art Unit 3732 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nelson, Matthew M. 

Attorney Docket Number 115207.00014 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

UNITED STATES PATENT AND TRADEMARK OFFICE BEFORE THE PATENT TRIAL AND APPEAL BOARD, US 
1 "ndodontics LLC v. Gold Standard Instruments LLC, Case IPR2015-00632, U.S. Patent No. 8,727,773, Decision-

nstitution of Inter Partes Review, August 5, 2015 

UNITED STATES PATENT AND TRADEMARK OFFICE BEFORE THE PATENT TRIAL AND APPEAL BOARD, US 
2 endodontics LLC v. Gold Standard Instruments LLC, Case IPR2015-00632, U.S. Patent No. 8,727,773, Declaration of 

Neill H. Luebke, D.D.S., M.S., November 4, 2015 

UNITED STATES PATENT AND TRADEMARK OFFICE BEFORE THE PATENT TRIAL AND APPEAL BOARD, US 
3 "ndodontics LLC v. Gold Standard Instruments LLC, Case IPR2015-01476, U.S. Patent No. 8,727,773, Patent 

::>wne~s Preliminary Response to Petition for Inter Partes Review, July 30, 2015 

UNITED STATES PATENT AND TRADEMARK OFFICE BEFORE THE PATENT TRIAL AND APPEAL BOARD, US 
4 endodontics LLC v. Gold Standard Instruments LLC, Case IPR2015-01476, U.S. Patent No. 8,727,773, Decision 

Denying Institution of Inter Partes Review, October 26, 2015 

UNITED STATES PATENT AND TRADEMARK OFFICE BEFORE THE PATENT TRIAL AND APPEAL BOARD, US 
5 "ndodontics LLC v. Gold Standard Instruments LLC, Case PRG2015-00019, U.S. Patent No. 8,876,991, Patent 

::>wne~s Preliminary Response to Petition for Post-Grant Review, November 19, 2015 

UNITED STATES PATENT AND TRADEMARK OFFICE BEFORE THE PATENT TRIAL AND APPEAL BOARD, US 
6 endodontics LLC v. Gold Standard Instruments LLC, Case PRG2015-00019, U.S. Patent No. 8,876,991, Decision-

nstitution of Post-Grant Review, January 29, 2016 

7 
3UHRING COATING SERVICES, High Performance Thin-Film Coatings for Cutting Tools & Wear Parts, Product 
Brochure, Copyright Guhring, Inc. 2003 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature II I Date Considered II 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WI PO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WI PO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFSWeb2.1.17 
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Application Number 14522013 

Filing Date 2014-10-23 
INFORMATION DISCLOSURE First Named Inventor I Neill Hamilton Luebke 
STATEMENT BY APPLICANT 

Art Unit 3732 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nelson, Matthew M. 

Attorney Docket Number 115207.00014 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Richard T. Roche/ Date (YYYY-MM-DD) 2016-03-01 

Name/Print Richard T. Roche Registration Number ~8,599 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb2.1.17 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFSWeb2.1.17 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PT0-875 14/522,013 10/23/2014 D To be Mailed 

ENTITY: [8J LARGE D SMALL D MICRO 

APPLICATION AS FILED- PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

D BASIC FEE N/A N/A N/A 
(37 CFR 116(a), (b), or (c)) 

D SEARCH FEE N/A N/A N/A 
(37 CFR 116(k), (i), or (m)) 

D EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = . 

(37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = . 

(37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

0APPLICATION SIZE FEE 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S. C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED- PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

03/03/2016 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR :;:;;: 
1.16(i)) 

• 23 Minus .. 26 = 0 X $80 = 0 
0 

Independent z (37 CFR 1 .16(h)) 
• 2 Minus ... 3 = 0 X $420 = 0 

w 
:;:;;: D Application Size Fee (37 CFR 1.16(s)) 
<( 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR . Minus .. 
= X $ = w 1.16(i)) 

:;:;;: Independent . Minus ... 
= X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
:;:;;: D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
•• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /THUY TA/ 
••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

Th1s collection of mformat1on 1s requ1red by 37 CFR 1.16. The mformat1on 1s requ1red to obta1n or reta1n a benefit by the public wh1ch 1s to f1le (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S. C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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UNITED STA 1ES p A 1ENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

26710 7590 03114/2016 

QUARLES & BRADY LLP 
Attn: IP Docket 
411 E. WISCONSIN A VENUE 
SUITE 2350 
MILWAUKEE, WI 53202-4426 

APPLICATION NO. FILING DATE 

14/522,013 10/23/2014 

FIRST NAMED INVENTOR 

Neill Hamilton Luebke 

TITLE OF INVENTION: Dental and Medical Instruments Comprising Titanium 

EXAMINER 

NELSON, MATTHEW M 

ART UNIT PAPER NUMBER 

3732 

DATE MAILED: 03/14/2016 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

ll5207.00014 9570 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $960 $0 $0 $960 06/14/2016 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B- FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 112 the amount of undiscounted fees, and micro entity fees are 112 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B- FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks l through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block l, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

26710 7590 03114/2016 

QUARLES & BRADY LLP 
Attn: IP Docket 
411 E. WISCONSIN A VENUE 
SUITE 2350 
MILWAUKEE, WI 53202-4426 

APPLICATION NO. FILING DATE 

14/522,013 10/23/2014 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Neill Hamilton Luebke 115207.00014 9570 

TITLE OF INVENTION: Dental and Medical Instruments Comprising Titanium 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

NELSON, MATTHEW M 3732 

l. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

433-102000 

2. For printing on the patent front page, list 

( l) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 06/14/2016 

2 ________________________ _ 

3 ________________________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 0 Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order- #of Copies _________ __ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 

0 The director is hereby authorized to charge the required fee( s ), any deficiency, or credits any 
overpayment, to Deposit Account Number (enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/l5A and l5B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ __ Registration No. ________________ _ 
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UNITED STA 1ES p A 1ENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

14/522,013 10/23/2014 

26710 7590 03114/2016 

QUARLES & BRADY LLP 
Attn: IP Docket 
411 E. WISCONSIN A VENUE 
SUITE 2350 
MILWAUKEE, WI 53202-4426 

FIRST NAMED INVENTOR 

Neill Hamilton Luebke 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

ll5207.00014 9570 

EXAMINER 

NELSON, MATTHEW M 

ART UNIT PAPER NUMBER 

3732 

DATE MAILED: 03/14/2016 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section 1(h)(2) of the AlA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See 
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer 
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to 
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant 
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0 101 or (571 )-272-4200. 
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When OMB approves an agency 
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the OMB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid OMB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
14/522,013 
Examiner 
MATTHEW NELSON 

Applicant(s) 
LUEBKE, NEILL HAMIL TON 
Art Unit AlA (First Inventor to File) 

3732 Status 

No 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOW ABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. [8] This communication is responsive to amendment filed on 3/3/2016. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. [8] The allowed claim(s) is/are 1.3-9.11.13-19 and 24-29. As a result of the allowed claim(s), you may be eligible to benefit from the 
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more 
information, please see httQ:!/www.usQto.gov/.Qatents/init events/Q.Qh/index.isQ or send an inquiry to PPHfeedback@usQto.gov . 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2. [8] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

/MATTHEW NELSON/ 
Examiner, Art Unit 3732 

U.S. Patent and Trademark Off1ce 

PTOL-37 (Rev. 08-13) 
20160305 

5. [8] Examiner's Amendment/Comment 

6. [8] Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control Number: 14/522,013 

Art Unit: 3732 

Page 2 

• The present application is being examined under the pre-AlA first to invent 

provisions. 

DETAILED ACTION 

EXAMINER'S AMENDMENT 

• An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

The application has been amended as follows: 

Claim 1, line 8: Replace "the nickel titanium alloy" with "the superelastic nickel 

titanium alloy". 

Claim 11, line 8: Replace "the titanium alloy" with "the superelastic titanium 

alloy". 

Cancel claim 12. 

Allowable Subject Matter 

• Claims 1, 3-9, 11, 13-19, 24-29 are allowed. 

• The following is an examiner's statement of reasons for allowance: A method of 

manufacturing or modifying an endodontic instrument which is provided having an 

elongated shank of superelastic titanium alloy and then subsequently heat-treating the 

entire instrument or device at 300 Cor above but not the melting temperature, resulting 

in a device with shape memory characteristics in that an angle greater than 6 degrees 
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Application/Control Number: 14/522,013 

Art Unit: 3732 

of permanent deformation after torque at 45 degrees of flexion when tested in 

Page 3 

accordance with ISO Standard 3630-1 was neither taught nor suggested by the prior art 

as a whole, either alone or in combination, and in combination with the elements set 

forth in the claims. The closest prior art does not tend to heat treat entire instruments, 

nor does it more importantly perform these heat treatments on superelastic dental 

instruments or devices. Rather, the prior art is interested in heat-treating in order to 

arrive at a superelastic instrument. So what the present invention is essentially doing is 

taking a completed superelastic instrument (the prior art) and then conducting further 

heat-treatment in order to arrive at a shape memory alloy with the prescribed 

deformation characteristics. Based on prior art and consultation with class 148 

regarding the properties of the alloys and heat-treatment, it was understood that while a 

titanium alloy will not always result in the above properties, a shape memory titanium 

alloy will result from the claimed method distinguished from the superelastic properties 

of the prior art. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Response to Amendment 

• The affidavit under 37 CFR 1.132 filed 3/3/2016 is sufficient to overcome the 

previous 112 rejection by establishing a higher temperature. 
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Application/Control Number: 14/522,013 

Art Unit: 3732 

Conclusion 

Page 4 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MATTHEW NELSON whose telephone number is 

(571 )270-5898. The examiner can normally be reached on Monday-Friday 7:30am-

5:00pm EDT. 

If attempts to reach the examiner by telephone are unsuccessful, please contact 

the examiner's supervisor, Cris Rodriguez, at(571) 272-4964. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Matthew M. Nelson/ 
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~1838 1[258 1 ("433".das. 29/896.11 AND ((Ni WITH 1 U&P<?PUB;InR :liN l2010/10/07j 
l i i Ti) (Nickel WITH Titanium)) AND ! USPAT; i i l 11:32 i 
~ l l t l l ~ l 

EASTSearchHistory.14522013_AccessibleVersion.htm[3/5/2016 12:16:37 PM] 



Page 420

EAST Search History 

I~J~~~~~ 
I 839183 I (" 433". d as. 29/896.1) AND ( (Ni WITH I us-P<?PUB; I OR I ON 1201 011 01 oi 

1 111391433/1 02,224. eels. 29/896.1.ccls. 1 USPAT _ 1 I 
15

:
02 

I 

~~~-id~_j_ 
I 841 1226 I 840 AND ((Ni NEAR1 1i) OR (Nickel I U&P<?PUB:I OR I ON 12010/10/191 

152 I 841 AND ((shape NEAR1 memory) 

I~J:=:J~~J:J 
I 84312 I "5843244". pn. I us-P<?PUB; I OR I ON 1201 011 0/191 

l~~____j~~J:J 
1 844111391433/1 02,224 eels. 29/896.1.ccls 1 UJ-SP~B; 1 OR I ON 121oi:~~ 0/191 

~~~-id~_j_ 
I 8451226 I 844 AND ((Ni NEAR1 1i) OR (Nickel I U&P<?PUB;I OR I ON 12010/10/191 

I~J==:_j~~J:J 
I 84611 I ~~~N~~~~h:1~~:~~~~~~~j; AND I UJ-SP~B; I OR I ON 1210i ~~ 0/191 

I~J==:Jid~_j_ 
I 847 i,',,,',,,',, 11 :845 AND (("54" "55" "56" "57") WITH I U&PGPUB;! OR i,',,,',,,',, ON ! 2010/10/19! I I nickel) I USPAT· I 1 18·07 1 

~~~-id~_j~ 
~~848 lnO !(U&20040121283-$).did.or(U& !U&PGPUB;!nR !~~N !2011/05/12! 
i i i 6431863-$ or U&6428634-$ or U& i USPAT; i i l 09:28 i 
l j j ~ j j ~ j 
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i j 6375458-$ or U&4490112-$ or U& DERWENT~'',,, 
I j 5775902-$ or U&5080584-$ or U& 
I ! 6206695-$ or U&7137815-$ or U& 
I ! ! 5653590-$).did. or (U&6422865-B- I ! ! 1 ! I ____________ _: _______________ _: ~L~!~: _____________________________________________________________________________ _j ________________________ _: ________________________ _: _________________ j _________________________ _: 

11849 !D!IS48ANDgas !U&PGPUB;!DR !LJN 12011/05/12! 
i i i i USPAT· i i i 09·28 i 
I : : I DERWENTl : I ' : 
I[Si5Dmi[2 mmiS<SAND~;;;;;;;ph;;; mi US:F0PUB:i[OR ~~ON mi 2011i05!12i 
i i i i USPAT· i i i 09·28 i 
I : : I DERWENTl : I ' : 
I Sii1 i,',,,',,,_ 982 i,',,,',,,_ 433/'1'a2:224:~~i~--------------------------------------------------------j uu~~~-UB~-1 OR"""""""""j ON""""""'i 2~od~~~o-5/'1'2j 
I I US)CR· : : I ' : 
I IFPRs-'i : I : 

I ____________ _, ________________ , __________________________________________________________________________________________ J --~~~~+.1 _________________________ ! ________________ j ___________________________ ! 
1852 1,',,,',,,',,8 !851 AND((Ni NEAR1 Ti) OR(Nickel iU&PGPUB·iOR I,',,,',,',,,ON 12011/05/12! i ! NEAR1 Titanium) OR Nitinol) AND I USPAT; 'j I 09:32 i 
I ! (anneal$3 OR heat NEAR5 treated OR I USOCR; ! i : 

I I heat) AND (gas atmosphere) I ~~;JFO; I I I 
I _____________ ] ________________ ] ___________________________________________________________________________________________ j __ g_~~~-~-~x.J _________________________ ] --------------------' __________________________ ] 
1853 ! 10068! ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U&PGPUB;! OR i,',,,',,,',, ON ~,' 20091 __ 131505112!,' , j Titanium) OR Nitinol) AND (anneal$3 OR! USPAT; j 
I ! heat NEAR5 treated OR heat) SAME I USOCR; ! I i 

I I (gas atmosphere) I ~S;JFO I I I 
I -------------' ________________ I __________________________________________________________________________________________ j __ Q_~-13~~~±.1 -------------------------' -------------------' ---------------------------' 
1854 1,',,,',,',,,1335 !((Ni NEAR1 Ti) OR(Nickel NEAR1 IU&PGPUB;!OR I,',,,',,',,,ON 12011/05/12! i ! Titanium) OR Nitinol) AND (anneal$3 OR! USPAT; ! I 09:36 i 
I ! heat NEAR5 treated OR heat) SAME I USOCR; ! i i 

I ! ((inert NEAR1 gas)) I FPRS; ! ... ··'1 .. ···'! i i i EPO· JPO· i 
t j t ' ': I _____________ ] ________________ ] ___________________________________________________________________________________________ ___~ __ g_~~~-~-~X.! _________________________ ] --------------------' __________________________ ] 

I 85516 I ((~i~~~~~~R~~t~~~~~~ ~:ln~l~ 1 u~90~B;I OR I ON 122i.~~51121 

I ; ~ =~~:~n=~~~n~~~:::)~t~~ ~~~ ; ................... ! ~ 
I 856 1,',,,',,',,, 2 ! (endodontic) AND ((Ni NEAR1 Ti) OR i U&PGPUB·i OR 1,',,,',,',,, ON I 2011/05/12! i ! (Nickel NEAR1 Titanium) OR Nitinol) I USPAT; 'l I 09:38 i 
I ! AND (anneal$3 OR heat NEAR5 treated I USOCR; ! i : 

I I ~:~~eat) SAME ((unreactive NEAR1 I ~~;JFO; I I I 
I _____________ ] ________________ ] ___________________________________________________________________________________________ j __ g_~~~-~-~x.J _________________________ ] --------------------' __________________________ ] 
I 85712 ! (endodontic "433". d as.) AND ( ( Ni NEAR1 ! US P<?PUB;! OR I ON 12011 I 0511 i 

I ............ J 1 ~~~~~e~~~~:ii~~:r=~:~J ~~l ························' ................... ! 0938! 

I 858 1,',,,',,',,, 16 ! (endodontic "433".clas.) AND ((Ni NEAR1 I U&PGPUB;! OR 1,',,,',,',,, ON I 2011/05/12! i ! Ti) OR (Nickel NEAR1 Titanium) OR I USPAT; ! I 09:38 i 
I ! Nitinol) AND (anneal$3 OR heat NEAR5 I USOCR; ! i i 
I I ~:}\ed OR heat) SAME ((inert NEAR1 I ~~;JFO; I I I 
I _____________ ] ________________ ] ___________________________________________________________________________________________ j __ g_~~~-~-~x.J _________________________ ] --------------------' __________________________ ] 
11859 lj51lj(endodontic "433".clas.) AND (anneal$3 IIU&PGPUB;IjoR liON 112011/05/121 
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I j ! ............................................................................................ .! ~~I ! .................. ! 1427 ' 

I 873 !,',,,_ 54 !,',,,_ 29/896.11 I ur~Br !,',,,_ ON 1210d:~705/ 231 

I I Fffi8; I I I 

1 1985 1433/102,224.ccls. 1 US"AT , I 14,27 I 

I,, li:~I,JI 
I 875 :,',,,',,,',,_ 41 : (872 873 874) AND ((Ni NEAR1 Ti) OR I U&PGPUB;! OR :,',,,',,,',,_ON I 2011/05/23! I ! (Nickel NEAR1 Titanium) OR Nitinol) I U8PAT; i I 14:28 ! 
I ! AND (anneal$3 OR heat NEAR5 I USOCR; ! l l 

I I treated) I Fffi8; I I I 
1 11411 1148/402,421 , 426.ccls. 1 US" AT , I n 

17 
I 

I,, li:~I,JI 
I 877 !,',,,_ 822 !,',,,_ 876 AND titanium I ur~B;I OR !,',,,_ON 1210d:~/809/071 
I I Fffi8; I I I 

1 1621 I 876 AND tit an ium AND heat 1 US" AT , I n 18 I 

I,, li:~I,JI 
I 879 i,',,,',,,',, 254 ! 876 AND titanium AND heat AND I U&PGPUB;! OR i,',,,',,,',, ON ! 2011/09/07! I I atmosphere I US" AT· ' 1 13' 18 ; 

1159 I 876 AND titanium AND heat AND 

I i I ~~p~~~h:~~o~r~J~~;~u~n~n~gon I ~~~ i ~ 13191 

I S81 1126 I 876 AND tit an ium AND (heat WITH I us P<?PUB; I OR I ON 12011 I 09/ oi 

I J ~ ~~~~g~~~r~~~~~~~:n~~o~~el1um~ ~~~ J ~ 1319 ! 
11882 11121 11876ANDtitaniumAND(heatADJ IIU&PGPUB;IIOR !ION 12011/09/071 
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I i I ~~~~~~~~,~~~~~~~~n~~o~~eliu~ 
1 

~~~ i .................. ! 1319 ' 

I Sl313 I fc:a~~~ 1~i~~d:;;,t\~eat ADJ 1 u~90~B;I OR I ON 121oi.~o09/071 

13 ! 148/402.ccls. AND (heat ADJ treat$4) 

I i ~ ~Dendodont1c I ~~~ i ~ 13241 

I Sl51191 1148/402.ccls AND (heat ADJ treat$4) I u~S'~B;I OR I ON 1210i.~19/071 

l,'',,,'',,,, 0 ! 148/402.ccls. AND (heat ADJ treat$4) 1 ~ SAME shank I US'AT· ' ! 13;24 ! 

I , , ~~~~ , J I 

I Sl7119 I ~i?f~~~s~~~~~~~~~1~~t~~n 1 u~90~B;I OR I ON 121oi.~~9/071 

1 1336 1148/669.ccls. AND titanium 1 US'AT ; i 
15

,
03 

i 

I , , ~~~~ , J I 

I 890 148 ! 148/669.ccls. AND titanium AND ! U&Pt?PUB;! OR I ON 12011/09/0i 

I ! ! ((Ni NEAR1 Ti) OR(Nickel NEAR1 I USPAT; ! I 10:36 i 
I ! ! Titanium)) I USOCR; ! l l 

I : : I FPRS' : ,.···'1 .. ···'1 

l ! i I EPO· ,JPO· i 
I ___________ __~ ______________ __~ ___________________________________________________________________________________________ J _Q_~-~~~~±J _________________________ l __________________ _) __________________________ l 

I 893 ! 11539! ((shape ADJ memory) superelastic) AND I U&PGPUB;! OR i,',,,',,,',, ON 12012/08/231 
l j j (medical dental) AND ((Ni NEAR1 Ti) OR! USPAT; j l 10:36 l 

I I I (Nickel NEAR1 Titanium)) I ~~~R; I ... ··'1 .. ···'1 

l : : I EPO· JPO· : 
I ____________ .1 ______________ .1 __________________________________________________________________________________________ ___~ --~~~~~~±1 ________________________ ) -------------------~ __________________________ ) 
11894 117768 I ((shape ADJ memory) superelastic) AND IIU&PGPUB;IIOR liON 12012/08/231 

EASTSearchHistory.14522013_AccessibleVersion.htm[3/5/2016 12:16:37 PM] 



Page 425

EAST Search History 

I i ~l~~==~e~\a~1~fu~~~~~1Ti)] ~~~ i .................. ! 1037 ' 
I 89515395 !((shape ADJ memory) superelastic) AND I U&P<?PUB;I OR I ON 12012/08/231 

l,,ffi6' 1 ~:;~~~~:::~'~67~~~:1$3~j ~~~ J 1

1037

1 

I 1282 I "~:~~;~:~,:tJb'rt~l:eN~~~~~~~ I u~S'~B; I OR I ON 1210;.~~8/281 

I i ~ ~~:~n:R;3~~~~=)~=in:l) I ~~~ i ~ ~ 
I 897 i,',,,',,,',, 184 ! "148" .clas. AND ((shape ADJ memory) I U&PGPUB;! OR i,',,,',,,',, ON I 2012/08/281 I j superelastic) AND ((Ni NEAR1 Ti) OR I USPAT; I I 13:07 ! 

l,,ffiB' ~ §~k~~~~~~~~~~~~~:'D~~':)I ~~~ ' ~ l 
l,',,,',,, 71 j "148" .clas. AND ((shape ADJ memory) I U&PGPUB; I OR l,',,,',,, ON l2012/08/28l l I superelastic) AND ((Ni NEAR1 Ti) OR I USPAT· I I 13:25 ! 

I j (Nickel NEAR1 Titanium) OR Nitinol) I USOCR· I I l 
I I AND (anneal$3 OR heat NEAR5 treated) I FPRS; ' i I I 
I ; ! AND (inert gas) AND I EPO; JPO; I ; l ; 
I ! ! @ad<= "20040608" I DERWENT! ! I ! 
1 899-----: 1·8-----------: ::1·4·8;;·~~~;~-~-;:No __ (_(-~;:;~;;~--;:c;:J--;~;~~-~)--------~ u&'ffipus:·: oR------------------: oN ____________ i 2a1-2/-a8/-28'! 
I ! ! superelastic) AND ((Ni NEAR1 Ti) OR I USPAT; ! ! I 13:26 ! 
I ! ! (Nickel NEAR1 Titanium) OR Nitinol) I USOCR; ! ! I ! 
1 ! ! AND (anneal$3 OR heat NEAR5 treated) I FPRS; ! ! I ! 
i l l SAME (inert gas) AND l EPO· JPO· l l i l 
I l l @ad<= "20040608" I DERWENTl l I l 
1 s;ooj 13 j :.i:g~;~:~,:~b~f(~~N~~~~~~~ i U§90~B:j oR i,,',,, oN _____________ i ;~c;;·:~~a8/28' 
I ! j (Nickel NEAR1 Titanium) OR Nitinol) I USOCR; l l ' 
I i I AND (anneal$3 OR heat NEAR5 treated) I FPRS; j I I 
I ! ! SAME (inert gas) SAME temperature I EPO; JPO; I ; l ; 
I ! ! AND @ad<="20040608" I DERWENT! ! I ! 
1 s1-a1·--: 51--------·--: (;~d-~~;;--d~~t-~1)--;:N·c;--(·(;h;~~-;IJj ________________ l u&'ffipus:·: oR------------------: oN ____________ i 2a1·;;·c;8/-28'! 
I ! ! memory) superelastic) AND ((Ni NEAR1 I USPAT; ! ! I 13:33 ! 
I ! ! Ti) OR (Nickel NEAR1 Titanium) OR I USOCR; ! ! I ! 
1 ! ! Nitinol) AND (anneal$3 OR heat NEAR5 I FPRS; ! ! I ! 
I I I treated) SAME (inert gas) SAME I EPO; JPO; I I I I 
I ! ! temperatureAND@ad<="20040608" I DERWENT! ! I ! 
1 81·;;·2--: ;-------------: ~-1-297-7625:.--------------------------------------------------------------------~ u&'ffipus·;-: c;p:-----------------: oN _____________ i 2a·1-2/-a8/28i 
l I I I USPAT· I I l 13'40 I 

I J J ~~~~ J J I 

1',,,',, "5380200" .pn. I u~~B; I OR 1',,,',, ON 120oi:~9121 051 

I ~~~;JPO· I .... ···'1 .. ····'1 I DERWENTl 
t ' 

lr-!1 ll :1 
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I 8104! 2819 ! 148/402,421 ,426.ccls. 433/102,224.ccls. I U&PGPUB;! OR i,,,',,,',,,_ ON I 2012/12/05! I i ! 29/896.1,896.11.ccls. I U8PAT; ! I 09:41 i 
i : : I USOCR; : : : 

I I I I ~8;JFD I I I 
I ............................ ..~ ............................................................................................ ..~ _g_§~Y.Y-~-~-ti ......................... : .................. ..~ .......................... : 
I 8105 i 2834 j 148/402,421 ,426.ccls. 433/102,224.ccls. I U&PGPUB;j OR 1,,,',,,',,,_ ON I 2013/01/10! I ! : 29/896.1,896.11.ccls. i U8PAT; : I 09:57 ! 
i ' : lusocR-: ' ' 
I I i i FPR8 ' i I I 
I ............. 1 ................ 1 .......................................................................................... ...! .. ~~d~+.l ......................... , ................... , ........................... , 
I 810612 1',,,',, "8048345".pn. I UtJSP~B;I OR I,,,',,, ON 121011:~3011101 
I I ~~~~ I I l_j__j---~____j__J___j 
I 8107128761 ~~~8~i·t~~:~~ ~:~ 433/102,224 cds I u~rR I~ 1210d ;'o06/M 

I ............ J ................ : ........................................................................................... __! .!2.~-~~~~IJ ......................... : .................. .! .......................... : 

1',,,',, "8083873" .pn. I ur~B; I OR 1',,,',, ON l2o0d:~i 0/171 

I ~~~;JPO· I ,.····'1 .. ····'1 

I DERWENTi ' ~ i 

I 8109 I 0 I "8562341 ".pn. I USP<?PUB; I OR I~ 12013/10/171 

II , 1~~~1 , 1°
938

1 

i 8110 12 I "13336579" i USP<?PUB;! OR I~ 12013/10/171 

I J L ~~~I L J
0938

1 
I 8111 ! 3097 ! 148/402,421 ,426.ccls. 433/102,224.ccls. i U&PGPUB;! OR i,,,',,,',,,_ ON I 2013/10/17! I i ! 29/896.1,896.11 .eels. I U8PAT; ! I 09:51 i 
i : : I USOCR; : i : 

I I I I ~8;JFD I I I 
I ............. 1 ............... J ........................................................................................... ...~ _g_§~Y.Y-~-~-ti ......................... : .................. ..~ .......................... : 
! 811413276 j 1481402,421 ,426.ccls. 433/102,224.cds. j USP<?PUB;j OR I~ 12014/04/041 

I J 1 29/8961:89611~15 J ~~J ........................ J ................... I 0931 I 
~

1
8115 r472 i (G'2C14/00 OR G'2C19/03) .CPC. . USP<?PUB; !nR :

1
~ i 2014/04/04! 

I i ! U8PAT; ! ! I 09:42 i 
I : : USOCR; : : I : 
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............ J ............... J ~~~l ........................ J ................... , .......................... J 

8116

1

2592

1 

(A61:/0230R:1:201/007)= 

1 

I~~[H [ rg91:4/04

1 

81171',,,',, 608 I s~:;;~astic ADJ nickel ADJ 1itanium ANDI ur~~~r'l OR I,,,',,, ON l2o0d:~704/041 
i i,' FPR8· , i l i 

, •••• ··'~ •• ····'j 

i I EPO· JPO· i 

""""""" """""""..! """""""""""""""""""""""""""""""""""""""""""""...! .. Q.~.'3~~~±J """"""""""""" """""""""'""""""""""""""' 
81181178 r::l:~$~:nickeiA:titanium I I~~[H I: rg91~~4/] 

81191',,,',,,',,_ 6221 : (C22F1/006 OR C22F1/1 0 OR I UU&8PPG'ATP_UB; I OR 1,,,',,,',,,_ ON 120091·,45/104/04:.' 
I,,',,, C22F1/004).C~. I USOCR; : I : 

I FPRS' i .... ··'1 .. ····'1 I EPO; ,JPO; : 

............ .: ................ : .......................................................................................... ...! .. Q.~.'3~~~:!:.L ........................ : ................... '-.......................... : 

8120

1

1414 1':2F1/006)= 

1 

I~~[H 

1

: rg91~204/] 

8122 l,',,,',,,',,_ 1109 j (C22F1/006).C~. AND I U&PGPUB;i OR l,',,,',,,',,_ ON I 2014/04/04! 
l,',,,',,,_ @ad<="20040608" I U8PAT· i I 09:52 i I USOCR; : I : 

I FPRS' i .... ··'1 .. ····'1 I EPO; ,JPO; : 

............ .: ................ : .......................................................................................... ...! .. Q.~.'3~~~:!:.L ........................ : ................... '-.......................... : 
8123 l,',,,',,,',,_ 22 ! (C22F1/006).C~. AND (dental dentistry I U&PGPUB;! OR l,',,,',,,',,_ ON I 2014/04/04! ! "433".clas.) AND @ad<="20040608" I U8PAT; ! I 09:53 i 

: I USOCR; : l : 

,I J~~l ,J l 
8124 l,'',,,'',,,,_ 7 ! (C22F1/006).C~. AND superelastic AND I U&PGPUB;j OR l,'',,,'',,,,_ ON I 2014/04/04! ! (dental dentistry "433".clas.) AND I U8PAT; ! I 09:55 ! 

1 @ad<="20040608" I ~~~R; 1 .... ··'1 .. ····'1 i I EPO· ,JPO· i 

""""""" """""""..! """""""""""""""""""""""""""""""""""""""""""""...! .. Q.~.'3~~~±J """"""""""""" """""""""'""""""""""""""' 
8125 36 (U&20070184406-$ or U& I U&PGPUB;! OR 

20070072147-$ or U&20040121283-$ or I U8PAT; ! 
ON 

U&20080032260-$ or U&20050003325-l DERWENT! 
$ or U&20030077553-$ or U& I i 
20020137008-$ or U&20020 157806-$ or I ! 
U&20020191878-$ or U&20020036057-l ! 

$ or U&20050090844-$ or U& I ! 
20050011596-$ or U&20040129352-$ or I ! 
U&2003018881 0-$ or U&20020185200-l ! 

$or U&20040193246-$).did. or (U& I j 
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! 6431863-$ or U&6428634-$ or U& 
! 4490112-$ or U&6375458-$ or U& 
! 5921775-$ or U&5897316-$ or U& 
! 5882198-$ or U&5775902-$ or U& 
! 5080584-$ or U&6206695-$ or U& 
! 7137815-$ or U&5941760-$ or U& 
! 5653590-$ or U& 7779542-$ or U& 
! 6087640-$ or U&6783438-$ or U& 
! 6540849-$ or U&5380200-$ or U& 
j 7207111-$ or U&5092941-$) .did. or 

81261',,,',, 19 1',,,',, 8125 AND superelastic I U~~B;I OR 1',,,',, ON 121od:~007/161 
I ~~~;JFD·I .... ···'1 .. ····'1 I DERWENTi ' ~ ____________ _) ______________ _) _____________________________________________________________________________________________ 1__~-~-~=!:Q.~ _ _j ________________________ ) __________________ J _________________________ _) 

s1m'',',,, 2 1',,,',, "5984679".pn. I u~~B;I OR 1',,,',, oN 121od:~3o7/161 
I ~~7;JFD; I .... ···'1 .. ····'1 I DERWENTj 

............. !. ............... !. ............................................................................................. ! .! .. ~~=I~.~ ... L ........................ L ................. J .......................... ! 

8128! 20857! ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U&PGPUB;! OR l,',,,',,,',,_ ON ! 2014/07/16! 
j Titanium) OR Nitinol) AND (anneal$3 OR! U8PAT; j i 11 :58 i 
! heat NEAR5 treated OR heat) AND I USOCR; ! i ! 

! (martensit$3 OR deform$3) I FPR8; i .... ··'1 .. ···'1 i I EFD· JFD· i 

............ .: .............. ..: ............................................................................................. 1 .. ~.~!3~~~±.: ........................ .: ................... :. ......................... .: 

! Titanium) OR Nitinol) AND (anneal$3 OR! U8PAT; ! I 11 :58 i 8129 l,',,,',,,',, 8052 ! ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U&PGPUB;! OR l,',,,',,,',, ON i 2014/07/16! 

j j ~:~·::3·:·:~:~::·)=E I ~d j J I 

8130 l,',,,',,,',,_ 91 ! ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U&PGPUB;! OR l,',,,',,,',,_ ON ! 2014/07/16! j Titanium) OR Nitinol) AND (anneal$3 OR! U8PAT; j i 11 :58 i 
! heat NEAR5 treated OR heat) SAME I USOCR; ! i ! 

! (martensit$3 OR deform$3) AND I FPR8; i .... ··'1 .. ···'1 

! "433" .clas. I EFD; JFD;! 

............ .: ............... .: ............................................................................................. 1 .. ~.~!3~~~!:.!. ....................... .: ................... :. ......................... .: 

! Titanium) OR Nitinol) AND (anneal$3 OR! U8PAT; ! I 11 :59 i 8131 l,',,,',,,',, 45 i ((Ni NEAR1 Ti) OR (Nickel NEAR1 I U&PGPUB;i OR l,',,,',,,',, ON i 2014/07/16! 

, I ~~~-~:~~!~~~:~:~?~ I ~d , J I 
8132 38 (U&20070184406-$ or U& I U&PGPUB;! OR 

20070072147-$ or U&20040121283-$ or I U8PAT; i 
U&20080032260-$ or U&20050003325-l DERWENT! 

$ or U&20030077553-$ or U& I ! 
20020137008-$ or U&20020 157806-$ or I ! 
U&20020191878-$ or U&20020036057-l ! 

$ or U&20050090844-$ or U& I ! 
20050011596-$ or U&20040129352-$ or I i 
U&2003018881 0-$ or U&20020185200-l ! 

$ or U&20040193246-$) .did. or ( U& I l 
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Index of Claims 14522013 

Examiner 
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D Claims renumbered in the same order as presented by applicant 

CLAIM 
Final Original 05/29/2015 08/31/2015 03/05/2016 
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U.S. Patent and Trademark Office 
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Reexamination 

LUEBKE, NEILL HAMILTON 

Art Unit 

3732 
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Interference 0 Objected 

D CPA D T.D. D R.1.47 

DATE 

Part of Paper No. : 20160305 
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Issue Classification 14522013 LUEBKE, NEILL HAMILTON 
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Examiner Art Unit 

MATTHEW NELSON 3732 

CPC 

Symbol Type Version 

A61C ::::::::::: 5 I ~ 023 F 2013-01-01 
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Y10T ::::::::::: 29 I ~ 49568 A 2015-01-15 

B21F ::::::::::: 45 I ~ 008 I 2013-01-01 
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/MATTHEW NELSON/ 
Examiner.Art Unit 3732 3/5/2016 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 1a 

U.S. Patent and Trademark Office Part of Paper No. 20160305 
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Examiner Art Unit 

MATTHEW NELSON 3732 

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

148 563 c 2 2 F 1 I 00 (2006.01.01) 

CROSS REFERENCE(S) 

CLASS SUBCLASS {ONE SUBCLASS PER BLOCK) 
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Examiner.Art Unit 3732 3/5/2016 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 1a 

U.S. Patent and Trademark Office Part of Paper No. 20160305 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 14522013 LUEBKE, NEILL HAMILTON 

I IIIII 

Examiner Art Unit 

MATTHEW NELSON 3732 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 
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Examiner.Art Unit 3732 3/5/2016 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 1a 

U.S. Patent and Trademark Office Part of Paper No. 20160305 
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Receipt date: 03/03/2016 14522013 - GAU: 3732 
Doc code: IDS PTO/SB/08a (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number ~4522013 

Filing Date ~014-10-23 

INFORMATION DISCLOSURE First Named Inventor I ~eill Hamilton Luebke 
STATEMENT BY APPLICANT 

Art Unit 3732 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nelson, Matthew M. 

Attorney Docket Number 115207.00014 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 ~850867 ~989-07-25 ~enia et al. 

2 p843244 ~998-12-01 Pelton et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button .I Add I 

FOREIGN PATENT DOCUMENTS I Remove I 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS I Remove I 
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Application Number 14522013 
.I.."".JLLV.J...J 1.:14"'>U. -C>I..JL 

Filing Date 2014-10-23 

INFORMATION DISCLOSURE First Named Inventor I Neill Hamilton Luebke 
STATEMENT BY APPLICANT 

Art Unit 3732 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nelson, Matthew M. 

Attorney Docket Number 115207.00014 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

UNITED STATES PATENT AND TRADEMARK OFFICE BEFORE THE PATENT TRIAL AND APPEAL BOARD, US 
1 ndodontics LLC v. Gold Standard Instruments LLC, Case IPR2015-00632, U.S. Patent No. 8,727,773, Decision-

nstitution of Inter Partes Review, August 5, 2015 

UNITED STATES PATENT AND TRADEMARK OFFICE BEFORE THE PATENT TRIAL AND APPEAL BOARD, US 
2 ndodontics LLC v. Gold Standard Instruments LLC, Case IPR2015-00632, U.S. Patent No. 8,727,773, Declaration of 

Neill H. Luebke, D.D.S., M.S., November 4, 2015 

UNITED STATES PATENT AND TRADEMARK OFFICE BEFORE THE PATENT TRIAL AND APPEAL BOARD, US 
3 ndodontics LLC v. Gold Standard Instruments LLC, Case IPR2015-01476, U.S. Patent No. 8,727,773, Patent 

8wner's Preliminary Response to Petition for Inter Partes Review, July 30, 2015 

UNITED STATES PATENT AND TRADEMARK OFFICE BEFORE THE PATENT TRIAL AND APPEAL BOARD, US 
4 ndodontics LLC v. Gold Standard Instruments LLC, Case IPR2015-01476, U.S. Patent No. 8,727,773, Decision 

Denying Institution of Inter Partes Review, October 26, 2015 

UNITED STATES PATENT AND TRADEMARK OFFICE BEFORE THE PATENT TRIAL AND APPEAL BOARD, US 
5 ndodontics LLC v. Gold Standard Instruments LLC, Case PRG2015-00019, U.S. Patent No. 8,876,991, Patent 

8wner's Preliminary Response to Petition for Post-Grant Review, November 19, 2015 

UNITED STATES PATENT AND TRADEMARK OFFICE BEFORE THE PATENT TRIAL AND APPEAL BOARD, US 
6 ndodontics LLC v. Gold Standard Instruments LLC, Case PRG2015-00019, U.S. Patent No. 8,876,991, Decision-

nstitution of Post-Grant Review, January 29, 2016 

7 
3UHRING COATING SERVICES, High Performance Thin-Film Coatings for Cutting Tools & Wear Parts, Product 
Brochure, Copyright Guhring, Inc. 2003 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature II /M.A' :11.t<~w M NEL:C:ON I I Date Considered 11 o3;os;2o16 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WI PO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WI PO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 14522013 
.I.."".JLLV.J...J 1.:14"'>U. -C>I..JL 

Filing Date 2014-10-23 

INFORMATION DISCLOSURE First Named Inventor I Neill Hamilton Luebke 
STATEMENT BY APPLICANT 

Art Unit 3732 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nelson, Matthew M. 

Attorney Docket Number 115207.00014 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Richard T. Roche/ Date (YYYY -MM-DD) 2016-03-01 

Name/Print RichardT. Roche Registration Number ~8,599 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 03/03/2016 14522013 - GAU: 3732 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S. C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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I 

PART B- FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail 

or Fax 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmissiOn. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

March 15, 2016 (Date) 

APPLICATION NO. I FILING DATE I FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. 

14/522,013 10/23/2014 Neill Hamilton Luebke 115207.00014 9570 
TITLE OF INVENTION: 

DENTAL AND MEDICAL INSTRUMENTS COMPRISING TITANIUM 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

Non-Prov. Undiscounted $960 

EXAMINER ART UNIT 

Matthew M. Nelson 3732 
l. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 $960 06/14/2016 

CLASS-SUBCLASS 

433-102000 
2. For printing on the patent front page, list 

( 1) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

1 Quarles & Brady LLP 

2 ________________________ _ 

3 ______________________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an ass1gnee 1s identified below, no ass1gnee data w1ll appear on the patent. If an assignee is identified below, the document has been filed for 
recordatiOn as set forth m 37 CFR 3.11. CompletiOn of th1s form 1s NOT a substitute for f1hng an assignment. 

(A) NAME OF ASSIGNEE 

Gold Standard Instruments, LLC 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Brookfield, Wisconsin 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual C!::l Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order- #of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number I t·UIJ:::J:::J (enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

/RichardT. Roche/ 
Date March 15, 2016 Authorized Signature _____________________ _ 

Typed or printed name Richard T. Roche Registration No. _3=8-",5=9-=9 ___________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparmg, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or sug!iestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

Doc. No.39015973 

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 14522013 

Filing Date: 23-0ct-2014 

Title of Invention: Dental and Medical Instruments Comprising Titanium 

First Named Inventor/Applicant Name: Neill Hamilton Luebke 

Filer: RichardT. Roche/Sandra Szablewski 

Attorney Docket Number: 115207.00014 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appllssue Fee 1501 1 960 960 



Page 441

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 960 
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Electronic Acknowledgement Receipt 

EFSID: 25200637 

Application Number: 14522013 

International Application Number: 

Confirmation Number: 9570 

Title of Invention: Dental and Medical Instruments Comprising Titanium 

First Named Inventor/Applicant Name: Neill Hamilton Luebke 

Customer Number: 26710 

Filer: RichardT. Roche 

Filer Authorized By: 

Attorney Docket Number: 115207.00014 

Receipt Date: 15-MAR-2016 

Filing Date: 23-0CT-2014 

TimeStamp: 15:08:51 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $960 

RAM confirmation Number 1500 

Deposit Account 170055 

Authorized User ROCHE, RICHARDT. 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size( Bytes}/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

189030 

1 Issue Fee Payment (PT0-85B) 
luebke_issue_fee_transmittal. 

no 1 
pdf 

b6 7 64 91 aba44aebb 1 fbcdfe83cf82f89d27 6 
7911 

Warnings: 

Information: 

30558 

2 Fee Worksheet (SB06) fee-info. pdf no 2 
6697 e61 5 94 344 92ea2d a 729ec65 7 efe 1 5 2e 

b91a8 

Warnings: 

Information: 

Total Files Size (in bytes) 219588 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Application Number Application/Control No. Applicant(s)/Patent under 
Reexamination 

14/522,013 LUEBKE, NEILL HAMILTON 

Document Code - DISQ Internal Document- DO NOT MAIL 

TERMINAL 
~APPROVED DISCLAIMER 

This patent is subject 
Date Filed : 9/28/2015 to a Terminal 

Disclaimer 

Approved/Disapproved by: 

Patricia Volpe, OCRU 
571-272-6825 

4 TDs Approved 

U.S. Patent and Trademark Office 

D DISAPPROVED 
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UNITED STATES pATENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

14/522,013 04/19/2016 

26710 7590 

QUARLES & BRADYLLP 
Attn: IP Docket 
411 E. WISCONSIN A VENUE 
SUITE 2350 

03/30/2016 

MILWAUKEE, WI 53202-4426 

PATENT NO. 

9314316 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

115207.00014 9570 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Neill Hamilton Luebke, Brookfield, WI; 
Gold Standard Instruments, LLC, Brookfield, WI; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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