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Application No. Applicant(s)

, .. , 13/847,254 HELENEK ET AL.

Examiner-Initiated Interview Summary i ;
Examiner Art Unit
Jonathan S. Lau 1673

All participants (applicant, applicant’s representative, PTO personnel):

(1) Jonathan S. Lau. (3) .

(2) Connie Paine. 4 _.

Date of Interview: 12 May 2015.

Type: X Telephonic [ Video Conference
[] Personal [copy given to: [ ] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes No.
If Yes, brief description: none.

Issues Discussed [101 [112 [J102 [J103 [XOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: none.

Identification of prior art discussed: none.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Applicant's representative confirmed that the record is correct that the Office has not received a reply to the Office
Action mailed 14 Oct 2014.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[J Attachment

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20150603
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Application No. Applicant(s)
. 13/847,254 HELENEK ET AL.
Notice of Abandonment Examiner Art Unit
Jonathan S. Lau 1673

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--

This application is abandoned in view of:

1. X] Applicant’s failure to timely file a proper reply to the Office letter mailed on 14 October 2014.

(a) [ A reply was received on (with a Certificate of Mailing or Transmission dated ), which is after the expiration of the
period for reply (including a total extension of time of month(s)) which expired on

(b) (] A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1.113 to the final rejection.
(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) if this is utility or plant
application, a timely filed Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. Note that RCEs are not
permitted in design applications.)

(c) [J A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-
final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below).

(d) X No reply has been received.

2.[] Applicant’s failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(a) [ The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated

), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of
Allowance (PTOL-85).

(b) (0 The submitted fee of $ is insufficient. A balance of $ is due.
The issue fee required by 37 CFR 1.18is $ . The publication fee, if required by 37 CFR 1.18(d), is $ .
(c) [ The issue fee and publication fee, if applicable, has not been received.

3.[]J Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) [ Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is
after the expiration of the period for reply.

(b) [ No corrected drawings have been received.

4. [] The letter of express abandonment which is signed by the attorney or agent of record or other party authorized under 37 CFR
1.33(b). See 37 CFR 1.138(b).

5. [ The letter of express abandonment which is sighed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34) upon the filing of a continuing application.

6. [] The decision by the Board of Patent Appeals and Interference rendered on and because the period for seeking court review
of the decision has expired and there are no allowed claims.

7. X The reason(s) below:

see attached interview summary.

/Jonathan S Lau/
Primary Examiner, Art Unit 1673

Petitions to revive under 37 CFR 1.137, or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to minimize
any negative effects on patent term.
U.S. Patent and Trademark Office

PTOL-1432 (Rev. 07-14) Notice of Abandonment Part of Paper No. 20150603
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Application No. Applicant(s)

, .. , 13/847,254 HELENEK ET AL.

Examiner-Initiated Interview Summary i ;
Examiner Art Unit
Jonathan S. Lau 1673

All participants (applicant, applicant’s representative, PTO personnel):

(1) Jonathan S. Lau. (3) .

(2) Connie Paine. 4 _.

Date of Interview: 12 May 2015.

Type: X Telephonic [ Video Conference
[] Personal [copy given to: [ ] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes No.
If Yes, brief description: none.

Issues Discussed [101 [112 [J102 [J103 [XOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: none.

Identification of prior art discussed: none.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Applicant's representative confirmed that the record is correct that the Office has not received a reply to the Office
Action mailed 14 Oct 2014.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[J Attachment

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20150603
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Electronic Patent Application Fee Transmittal

Application Number: 13847254

Filing Date: 19-Mar-2013

Title of Invention: METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON
First Named Inventor/Applicant Name: Mary Jane Helenek

Filer: Kathleen E. Chaffee/Connie Payne

Attorney Docket Number: 30015730-0060

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

Description Fee Code Quantity Amount UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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e . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 3 months with $0 paid 1253 1 1400 1400
Miscellaneous:
Total in USD ($) 1400
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Electronic Acknowledgement Receipt

EFS ID: 22027099
Application Number: 13847254
International Application Number:
Confirmation Number: 1098

Title of Invention:

METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON

First Named Inventor/Applicant Name:

Mary Jane Helenek

Customer Number:

26263

Filer:

Kathleen E. Chaffee/Connie Payne

Filer Authorized By:

Kathleen E. Chaffee

Attorney Docket Number:

30015730-0060

Receipt Date: 10-APR-2015
Filing Date: 19-MAR-2013
Time Stamp: 13:28:10

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1400

RAM confirmation Number 9374
Deposit Account 193140

Authorized User

CHAFFEE, KATHLEEN

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
30668
1 Fee Worksheet (SB06) fee-info.pdf no 2
17931df3ac7019457f7924d63642c¢69039bb)|

5772

Warnings:

Information:

Total Files Size (in bytes):{ 30668

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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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/AIA/01 (06-12)

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 i ion unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titte of | METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON

Invention

As the below named inventor, | hereby declare that:

This declaration I
is directed to: |:| The attached application, or
13/847,254

Ii] United States application or PCT international application number
19 March 2013

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR
Inventor: Mary Jane Helenek Date (Optional) : 315 14

Signature: ,m("'/%! CJ}(X,N M{W

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 1 minute 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, cali 1-800-PTO-9199 and select option 2.
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PTO/AIA/C1 (06-12)

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 displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON

Invention

As the below named inventor, | hereby declare that:

This declaration D

is directed to: The attached application, or

13/847,254

@ United States application or PCT international application number
19 March 2013

filed on

The above-identified application was made or authorized to be made by me.

i believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any wiliful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTQO,
petitioners/applicants should consider redacting such persona! information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application filte and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Marc L. Tokars Date (Optional) :

Signature: i’7’7 %\ B -
LA A B i

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/O1 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 1 minute 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 ard/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, cail 1-800-PTO-9199 and select option 2.
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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
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 setttement 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, pursuantto 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 Inteliectual 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. Arrecord 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 regutations 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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Electronic Acknowledgement Receipt

EFS ID: 20837669
Application Number: 13847254
International Application Number:
Confirmation Number: 1098
Title of Invention: METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON
First Named Inventor/Applicant Name: Mary Jane Helenek
Customer Number: 26263
Filer: Kathleen E. Chaffee/Connie Payne
Filer Authorized By: Kathleen E. Chaffee
Attorney Docket Number: 30015730-0060
Receipt Date: 02-DEC-2014
Filing Date: 19-MAR-2013
Time Stamp: 11:32:51
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no

File Listing:

Document o . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

) 134234
. . Declaration_Helenek_Executed
1 Oath or Declaration filed pdf no 1

fh315ed8be2e34d60a427e238fb967bodel

Warnings:

Information:
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Declarati L £ ; 790004
_ eclaration_Lawrence_Execute|
2 Oath or Declaration filed 7d of - no 2
: p 057b0f954cccf48a8ddeb519dc7c63fea2lc|
cca9
Warnings:
Information:
Declaration_Tokars_Executed 326581
_ eclaration_Tokars_Executed.
3 Oath or Declaration filed Todf no 2
p fec85bfbd2e4b900812556badc586¢8f2ec
1880
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
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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
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National Stage of an International Application under 35 U.S.C. 371
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).
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1)X] Responsive to communication(s) filed on 3 Jul 2014.
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2a)[X] This action is FINAL. 2b)[] This action is non-final.
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Disposition of Claims*
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ba) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) _____is/are allowed.
7\ Claim(s) 1.3-10 and 12-21 is/are rejected.
8)[] Claim(s) ____is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, 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
hitp/rweww. Usplo.aov/patents/init_events/peh/index.jsp or send an inquiry to PPHieedback@usplo.qoy.
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
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Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
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3. 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)).
** See the attached detailed Office action for a list of the certified copies not received.
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Application/Control Number: 13/847,254 Page 2
Art Unit: 1673

DETAILED ACTION
The present application is being examined under the pre-AlA first to invent

provisions.

This Office Action is responsive to Applicant's Amendment and Remarks, filed 3
Jul 2014, in which claims 1 and 7 are amended to change the scope and breadth of the

claim; claims 2 and 11 are canceled; and new claim 21 is added.

This application is a domestic application, filed 19 Mar 2013; and claims benefit
as a CON of 12/787,283, issued as Patent 8,431,549, filed 25 May 2010; which claims
benefit as a CON of 11/620,986, issued as Patent 7,754,702, filed 8 Jan 2007; which

claims benefit of provisional application 60/757,119, filed 6 Jan 2006.

Claims 1, 3-10 and 12-21 are pending in the current application and are

examined on the merits herein.

Terminal Disclaimer
The terminal disclaimer filed on 3 Jul 2014 disclaiming the terminal portion of any
patent granted on this application which would extend beyond the expiration date of
U.S. Patent No. 7,754,702 has been reviewed and is accepted. The terminal disclaimer

has been recorded.

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 18
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



Application/Control Number: 13/847,254 Page 3
Art Unit: 1673

The terminal disclaimer filed on 3 Jul 2014 disclaiming the terminal portion of any
patent granted on this application which would extend beyond the expiration date of
U.S. Patent No. 8,431,549 has been reviewed and is accepted. The terminal disclaimer

has been recorded.

Rejections Withdrawn

Applicant's Amendment, filed 3 Jul 2014, with respect that claims 1, 3-5, 8, 13,
14 and 18 are rejected under pre-AlA 35 U.S.C. 102(b) as being anticipated by Geisser
et al. (WO 2004/037865 A1, published 6 May 2004, provided by Applicant in IDS mailed
4 Sep 2013, English language equivalent US 7,612,109 provided, provided by Applicant
in IDS mailed 4 Sep 2013) has been fully considered and is persuasive, as amended
claim 1 requires the single dosage unit of elemental iron administered in about 15
minutes or less and Geisser et al. discloses the dose applied, for example, during the
course of one hour.

This rejection has been withdrawn.

Applicant's Amendment, filed 3 Jul 2014, with respect that claims 1-3, 7-12 and
18-20 are rejected under pre-AlA 35 U.S.C. 102(b) as being anticipated by Helenek et
al. (US Patent Application Publication 2004/0180849 A1, published 16 Sep 2004,
provided by Applicant in IDS mailed 4 Sep 2013) has been fully considered and is
persuasive, as claims 2 and 11 are canceled, Helenek et al. discloses a method of

treating restless leg syndrome by administering to a subject an iron complex and
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amended claim 1 requires the disease, disorder or condition is not Restless Leg
Syndrome.

This rejection has been withdrawn.

Applicant's Amendment and Remarks, filed 3 Jul 2014, with respect that claims
1, 4-6, 8-12 and 18-20 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Hamstra et al. (JAMA, 1980, 243(17), p1726-1731, provided by
Applicant in IDS mailed 4 Sep 2013) in view of Muller et al. (US Patent 3,100,202,
issued 6 Aug 1963, provided by Applicant in IDS mailed 4 Sep 2013) has been fully
considered and is persuasive, as claim 11 is canceled, and Applicant’s remarks are
representative of the totality of the prior art and the accepted wisdom in the art at the
time of the invention and are persuasive that the prior art as a whole suggested using
lower dosages or administration over an extended period of time for optimum results as
evidenced by toxicity and adverse events at higher dosages or rapid administration. See
MPEP 2145 section X.D.3. citing /In re Hedges, 783 F.2d 1038, 228 USPQ 685 (Fed.
Cir. 1986), providing that proceeding contrary to accepted wisdom in the art is evidence
of nonobviousness.

This rejection has been withdrawn.

Applicant’s Amendment and Remarks, filed 3 Jul 2014, with respect that claim 17
is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Hamstra et al.

(JAMA, 1980, 243(17), p1726-1731, provided by Applicant in IDS mailed 4 Sep 2013) in
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view of Muller et al. (US Patent 3,100,202, issued 6 Aug 1963, provided by Applicant in
IDS mailed 4 Sep 2013) as applied to claims 1, 4-6, 8-12 and 18-20, and further in view
of Lawrence et al. (US Patent 5,624,668, issued 29 Apr 1997, provided by Applicant in
IDS mailed 4 Sep 2013) has been fully considered and is persuasive, as claim 11 is
canceled, amended claim 1 requires the disease, disorder or condition is not Restless
Leg Syndrome, Applicant’s remarks are persuasive as above with regard to the
accepted wisdom in the art.

This rejection has been withdrawn.

Applicant's Amendment, filed 3 Jul 2014, with respect that claims 1-20 are
provisionally rejected under 35 U.S.C. 101 as claiming the same invention as that of
claims 1-20 of copending Application No. 14/100717 has been fully considered and is
persuasive, as claims 2 and 11 are canceled and amended claim 1 requires the
disease, disorder or condition is not Restless Leg Syndrome, therefore the instant
claims are not identical to claims 1-20 of copending Application No. 14/100717.

This provisional rejection has been withdrawn.

The terminal disclaimer, filed 3 Jul 2014, with respect that claims 1-20 are
rejected on the ground of nonstatutory double patenting over claims 1-57 of U.S. Patent
No. 7,754,702 has been fully considered and is persuasive, as a terminal disclaimer is
of record.

This rejection has been withdrawn.
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The terminal disclaimer, filed 3 Jul 2014, with respect that claims 1-12 and 15-20
are rejected on the ground of nonstatutory double patenting over claims 1-23 of U.S.
Patent No. 8,431,549 has been fully considered and is persuasive, as a terminal
disclaimer is of record.

This rejection has been withdrawn.

The following are new grounds of rejection necessitated by Applicant’s
Amendment, filed 3 Jul 2014, in which claims 1 and 7 are amended to change the
scope and breadth of the claim; claims 2 and 11 are canceled; and new claim 21 is
added.

Claim Rejections -35USC § 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-AlIA 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.

Amended Claims 1, 3-10, 12 and 17-20 are rejected under 35 U.S.C. 112(a) or
35 U.S.C. 112 (pre-AlA), first paragraph, because the specification, while being

enabling for an iron carboxymaltose complex, an iron mannitol complex, an iron

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 22
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



Application/Control Number: 13/847,254 Page 7
Art Unit: 1673

polyisomaltose complex, an iron polymaltose complex, an iron gluconate complex, an
iron sorbitol complex, and an iron polyglucose sorbitol carboxymethyl ether complex
having a substantially non-immunogenic carbohydrate component, does not reasonably
provide enablement for an iron hydrogenated dextran complex wherein the iron
carbohydrate complex has a substantially non-immunogenic carbohydrate component
or has substantially no cross reactivity with anti-dextran antibodies. The specification
does not enable any person skilled in the art to which it pertains, or with which it is most
nearly connected, to make or use the invention commensurate in scope with these
claims.

The Applicant’s attention is drawn to In re Wands, 8 USPQ2d 1400 (CAFC1988)
at 1404 where the court set forth eight factors to consider when assessing if a
disclosure would have required undue experimentation. Citing Ex parte Forman, 230
USPQ 546 (BdApls 1986) at 547 the court recited eight factors:

(1) The nature of the invention; (2) the state of the prior art; (3) the relative skill of
those in the art; (4) the predictability or unpredictability of the art; (5) the breadth of the
claims; (6) the amount of direction or guidance presented; (7) the presence or absence
of working examples; and (8) the quantity of experimentation necessary.

Nature of the invention: A method of treating a disease, disorder, or condition

characterized by iron deficiency or dysfunctional iron metabolism resulting in reduced
bioavailability of dietary iron, comprising administering to a subject in need thereof an
iron carbohydrate complex in a single dosage unit of at least about 0.6 grams of

elemental iron in about 15 minutes or less wherein the iron carbohydrate complex has a
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substantially non-immunogenic carbohydrate component. Claim 3 requires the iron
carbohydrate complex has substantially no cross reactivity with anti-dextran antibodies.

The state of the prior art: Kabat et al. (Journal of Immunology, 1953, 70, p514-

532, cited in PTO-892) teaches hydrogenated dextran is not substantially different in its
reactive with antidextran from clinical dextrans (page 524, left column, paragraph 2) and
both clinically used dextran and hydrogenated dextran are antigenic in man (page 531,

left column, paragraph 2-3).

The relative skill of those in the art: The relative skill of those in the art is high.

The predictability or unpredictability of the art: The prior art teaches that clinically

used dextran and hydrogenated dextran are predictably antigenic in man and reactive
with antidextran antibodies.

The Breadth of the claims: The scope of the claims recites a finite genus of iron

carbohydrate complex.

The amount of direction or guidance presented: The specification speaks
generally about certain characteristics such as a non-immunogenic carbohydrate
component or no cross reactivity with anti-dextran antibodies. However, guidance is not
given for how to make a hydrogenated dextran that is not antigenic.

The presence or absence of working examples: The only working examples

provided are for VIT-45, an iron carboxymaltose, at page 32, paragraphs 0110 to page

41, paragraph 0131.
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Note that lack of working examples is a critical factor to be considered, especially
in a case involving an unpredictable art such as selecting an iron hydrogenated dextran
complex that is not antigenic. See MPEP 2164.

The guantity of experimentation necessary: In order to practice the invention

with hydrogenated dextran, one skilled in the art would undertake a novel and extensive
research program into the antigenic properties of hydrogenated dextran. Because this
research would have to be exhaustive, and because it would involve such a wide and
unpredictable scope of hydrogenated dextrans having different chemical structures, it

would constitute an undue and unpredictable experimental burden.

Genentech, 108 F.3d at 1366, states that, “a patent is not a hunting license. It is not a reward for
search, but compensation for its successful conclusion.” And “patent protection is granted in
return for an enabling disclosure of an invention, not for vague intimations of general ideas that
may or may not be workable.”

Therefore, in view of the Wands factors, as discussed above, particularly the
breadth of the claims, Applicants fail to provide information sufficient to practice the
claimed invention for an iron hydrogenated dextran complex wherein the iron
carbohydrate complex has a substantially non-immunogenic carbohydrate component
or has substantially no cross reactivity with anti-dextran antibodies.

Response to Applicant’s Remarks:

Applicant’'s Remarks, filed 3 Jul 2014, have been fully considered and not found
to be persuasive.

Applicant notes that a rejection under 35 U.S.C. 112 (pre-AlA) was not
addressed in the previous Action. Regarding negative limitations, MPEP 2173.05(i)

provides “The current view of the courts is that there is nothing inherently ambiguous or uncertain about a negative
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limitation.” @and “In addition, the court found that the negative limitation “incapable of forming a dye with said oxidized
developing agent” was definite because the boundaries of the patent protection sought were clear. ™ In the instant
case, Kabat et al. provides evidence that one of skill in the art would have predicted that
hydrogenated dextran is an immunogenic carbohydrate component not substantially
different from clinical dextrans. Therefore the previous Action provided the claim the
broadest reasonable interpretation of the claims consistent with the interpretation that
those skilled in the art would reach, that the negative limitations of claims 2 and 3
provided definite boundaries excluding immunogenic carbohydrate components such as
hydrogenated dextran. The instant claims as amended now require the hydrogenated
dextran to be a substantially non-immunogenic carbohydrate component and is

analyzed as detailed above.

Double Patenting

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.
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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 hitp://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/e TD-info-I.jsp.

Amended Claims 1, 3-10 and 12-21 are provisionally rejected on the ground of
nonstatutory double patenting as being unpatentable over claims 1, 3-10 and 12-22 of
copending Application No. 14/100717.

Although the claims at issue are not identical, they are not patentably distinct

from each other because claims 1, 3-10 and 12-22 of copending Application No.
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14/100717 are drawn to an substantially overlapping scope wherein the disease,
disorder or condition is not Restless Leg Syndrome.

This is a provisional nonstatutory double patenting rejection because the
patentably indistinct claims have not in fact been patented. It is noted that a Notice of

Allowance in Application No. 14/100717 was mailed on 22 Sep 2014.

Conclusion

The application is not currently in condition for allowance.

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
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.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jonathan S. Lau whose telephone number is (571)270-
3531. The examiner can normally be reached on Monday - Thursday, 9 am - 4 pm
EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Shaojia Anna Jiang can be reached on 571-272-0627. 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.

/SHAOJIA ANNA JIANG/ /Jonathan S Lau/
Supervisory Patent Examiner, Art Unit 1673 Examiner, Art Unit 1673

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 29
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



Application/Control No. Applicant(s)/Patent Under
Reexamination
. . 13/847,254 HELENEK ET AL.
Notice of References Cited . -
Examiner Art Unit
Jonathan S. Lau 1673 Page 1 of 1
U.S. PATENT DOCUMENTS
* Document Number Date Name Classification
Country Code-Number-Kind Code MM-YYYY
A | US-
B | US-
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
| us-
J us-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Document Number Date e
Country Code-Number-Kind Code MM-YYYY Country Name Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U | Kabat et al., Journal of Immunology, 1953, 70, p514-532.
A
W
X

*A copy of this reference is not being furnished with this Office action. (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

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20141010

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 30
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495




Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 13847254 HELENEK ET AL.
Examiner Art Unit
JONATHAN S LAU 1673

CPC- SEARCHED

Symbol Date Examiner

CPC COMBINATION SETS - SEARCHED

Symbol Date Examiner

US CLASSIFICATION SEARCHED

Class Subclass Date Examiner

SEARCH NOTES

Search Notes Date Examiner
EAST - inventor name search (Mary Helenek, Marc Tokars, Richard 4/3/2014 JSL
Lawrence)
EAST - see attached notes 4/3/2014 JSL
Google Scholar - see attached notes 4/3/2014 JSL
Google Scholar - see attached notes 10/10/2014 JSL
INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group Date Examiner

CPC Symbol
U.S. Patent and Trademark Office Part of Paper No. : 20141010

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 31
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



PTO/SB/08a (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.

Substitute for form 1449/PTO Complete if Known
Application Number 13/847 254
INFORMATION DISCLOSURE Filing Date 19 March 2013
STATEMENT BY APPLICANT First Named Inventor Mary Jane Helenek
Art Unit 1673
(use as many sheets as necessary) Examiner Name Jonathan S. Lau
Sheet | 1 [of |1 Attorney Docket Number | 30015730-0060
U.S. PATENT DOCUMENTS
. . N Pages, Columns, Lines,
Examiner Cite Document Number Publication Date Name of Patentee or Where Relevant Passages or
Initials* No.' Number-Kind Code? " ko MM-DD-YYYY Applicant of Cited Document Relevant Figures Appear
ML T US- 7,871,597 01-18-2011 | Groman et al.
ML |2 US- 2003/0232084 12-18-2003 | Groman et al.
UsS-
US-
US-

FOREIGN PATENT DOCUMENTS

. . . e Pages, Columns, Lines,
Examiner | Cite No.t Foreign Patent Number Publication Date Name of Patentee or Where Relevant Passages or Te
Initials* Country Code® Number* Kind Code® (if known) MM-DD-YYYY Applicant of Cited Document Relevant Figures Appear
Examiner /jonathan Law/ Date oy
Signature fsonainan Lau/ Considered 10/10/2014

*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
www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.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. 5Kind of document by the appropriate symbols as indicated on the document under
WIPO Standard ST.16 if possible. & 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.

Ifyou need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 32
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



9/12/2014 emergency iron infusion - Google Scholar

Risks of parenteral deferexam;ne for acute iron poisoning
Ma Howland - Glinical Toxdoology, 1896 - infony heare corm

.. iisultant to New York City Poison Center and Department of Emergency Medicine, Bellewe ..
deferoxamlne by other routes without difficulty and then developed ARDS with IV|nfu5|on
proposed that deferoxamine chelates intracellular iron making it unavailable for the synthesis
Cited by 56 Related articles Al 4 versions Cite  Sawe

is there a difference between the allergic potencies of the iren sucrose and low molecular weight

imn dextran?

T Sav, B Tokgoz, MM Sipahiogiu, M Devedl. . - Renal || 2007 - informaheatthcare.com

mg oflron diluted in 100 mL of normal sallne was administered over 30 minutes. Adverse reactions
were recorded. The infusion was considered to be discontinued if any serious adverse effects

are occurred. Materials and drugs to be used in case of an emergency intervention ...

Cited by 50 Related articles Al 5versions Cite  Sawe

§mn toxicity in emergeney medicine
S Spanferman, ATa - medisulieldr
Provrde oxygen to patlents in shock References. Emergency Department Care. ... Excreted in urine
and bile and gives urine a red discoloration. Readily chelates iron from ferritin and hemosiderin
but not transferrin. Most effective when administered continuously by infusion. ...
Cited by2 Related aricles  All 11 varsions Cite  Save Mors

A hospital-based cost minimization study of the potential financial impact on the UK health care
systemn of introductien of iron isomalioside 1000

S Bhandari - Therapsutios and clinfeal risk management, 2011 - nehinimnih.gov

bodyweight and to a ceiling of 1000 mg per infusion, limited to once a week. Iron isomaltoside
1000, whilst also administered rapidly, allows for 20 mg of iron per kg of body weight. This range
of dosing offers a broader spectrum of treatment, including total dose infusions, for a ...

Cited by8 Relaled arliclas  All B versions Cile Save

Vasua! and audﬂtory neurotaxzmty in patsents receavl ng subcutaneous deferoxamme infusions
? LE Chew, T Gallant. ..~ ., nd Jou &~ Mass Madical
Asecond patlentreported a hearlng loss durlng the contlnuous |ntravenous infusion of
deferoxamlne (10 mg per ... (2001) Optic neuropathy in uremia: An interdisciplinary emergency. ...
(2001) Noninvasive methods for quantitative assessment of transfusional iron overload in sickle ...
Cited by414 Related arlicles Al 7 versions Cile  Save

1088

P374 Fecal transplantation in patients with moderately to severely chronic active ulcerative colitis
(UC)
S Angelberger, C Lichienberger, © G - Journal of Crg

Cited by 4 Retated articles AiiSversxons Cite Save

s and .., 2012 - Elaaver

§mn peisenlng Report of three cases and a review of therapeutic intervention
JL Schauben, WL Augenstein, J Cox R Salo - The Joumal of emergenay .., 1 Hlaaviar

.. Inthe emergency department an IVline was established and he received an IV infusion of
deferoxamine, delivered at 13 mg/kg/hr. An abdominal x-ray study (Figure 3) revealed one intact
pill fragmentin the stomach and some amorphous radiopaque debris, consistent with iron ...
Cited by 28 Related articles Al 4 versions Cite  Sawe

Hydroxyurea use in pataents wi th sickie cell disease ina Medicasd population
J Rithe, H Liu, AG Hartzama. - A an of |, 2001 - Wiley Onlins Libre

...cell transfusmns (OR=1.62, 95 Yo CI [1.15,2 27]) iron chelatlon (OR =2.25, 95% Cl=[1.23,
4.12]), long-acting opioids (OR =2.43,95% Cl=[1.96, 3.03]) had higher odds of using HU. Patient
demographics (race, age, and gender), and use of emergency department medical ...

Cited by3 Related articles Al 4 versions Cile  Save

The rise |n the TIBC after iron overdose
K Burkhart, K Kulig, BH Rumack, KB Hammond L - Annals of Bmergency ..., 1990 - Mosby
C,ated by2 Related artactes AiE 2 versioras Cite Save

http://scholar.g oog le.comyscholar?start=40&q=emergency+iron+infusion&hl=en&as_sdt=0,47 12

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 33
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



9/12/2014 emergency iron infusion - Google Scholar

Acute Iron ingestion in a 2-year-old child

0 Banis, JG Deason - Journal of Emergency Nursing, 19085 - Elaander

.. setof tests were obtained at 5:30 PM (Table 1). Results of the follow-up iron studies were even
more abnormal than the first testresults. An IV Ms. Deason is a staff nurse, Emergency Department,
Saint Mary Corwin Regienal Medical Center, Pueblo, Colorado infusion of normal ...

Cited by2 Related arficles Al 5versions Cile Save

http://scholar.g oog le.comyscholar?start=40&q=emergency+iron+infusion&hl=en&as_sdt=0,47

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 34
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495

212



Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 13847254 HELENEK ET AL.
H“NH HH ‘ H “ N“H IHH HW o e
JONATHAN S LAU 1673
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference 0] Objected
[0 Claims renumbered in the same order as presented by applicant O cpaA O T.D. O R.1.47
CLAIM DATE
Final Original |12/27/2013(04/03/2014 [ 10/10/2014
1 . v v
2 + v -
3 = v v
4 . v v
5 = v v
6 = v v
7 = v v
8 = v v
9 = v v
10 + v v
11 + v -
12 = v v
13 . v v
14 - v v
15 . v v
16 . v v
17 + v v
18 + v v
19 + v v
20 + v v
21 v
U.S. Patent and Trademark Office Part of Paper No. : 20141010

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 35
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 13847254
Filing Date 19-Mar-2013
First Named Inventor Mary Helenek
Attorney Docket Number 30015730-0060

Title of Invention

METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

LUITPOLD PHARMACEUTICALS, INC. 100%

The owner(s) with percent interest listed above 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 number(s)

8431549
7754702

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner 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 owner 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 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 disclaimer.
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@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicant claims the following fee status:

(O SmallEntity

(O Micro Entity

(® Regular Undiscounted

| hereby 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 so 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 application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 69903

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signature /Kathleen E. Chaffee/

Name Kathleen E. Chaffee

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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This patent is subject to a terminal disclaimer
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U.S. Patent and Trademark Office
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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
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 13/847,254 Examiner: LAU, Jonathan S.
Applicant: HELENEK, Mary Jane Group Art Unit: 1673
Filed: 19 March 2013 Confirmation No.: 1098

Title: METHODS AND COMPOSITIONS FOR | Customer No.: 26263
ADMINISTRATION OF IRON

Docket No.: 30015730-0060

03 July 2014
FILED ELECTRONICALLY VIA EFS-WEB
Commissioner for Patents

P.O. Box 1450
Alexandria, VA 22313-1450

AMENDMENT AND RESPONSE TO OFFICE ACTION

UNDER 37 C.F.R. § 1.111

Sir:
In response to the Office Action of 07 April 2014, Applicants request the Office to
enter the following amendments and consider the remarks set forth below.
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Application No. 13/847,254 FILED VIA EFS-Web
Response dated 03 July 2014
to Action of 07 April 2014

IN THE CLAIMS

1. (currently amended) A method of treating a disease, disorder, or condition
characterized by iron deficiency or dysfunctional iron metabolism resulting in reduced
bioavailability of dietary iron, comprising

administering to a subject in need thereof an iron carbohydrate complex in
a single dosage unit of at least about 0.6 grams of elemental iron;
wherein
the iron carbohydrate complex is selected from the group consisting
of an iron carboxymaltose complex, an iron mannitol complex, an iron polyisomaltose
complex, an iron polymaltose complex, an iron gluconate complex, an iron sorbitol

complex, an iron polvalucoss sorbitol

wthivi ether complax,_and an iron

hydrogenated dextran complex

garbohydrate come

the diseass, disorder org O S not Rastless Leg Syndrams.

2. (canceled)

3. (original) The method of claim 1, wherein the iron carbohydrate complex has
substantially no cross reactivity with anti-dextran antibodies.

4. (original) The method of claim 1, wherein the disease, disorder, or condition
comprises anemia.

5. (original) The method of claim 4, wherein the anemia comprises iron

deficiency anemia.
6. (original) The method of claim 4, wherein:

Page 2 of 18
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Application No. 13/847,254 FILED VIA EFS-Web
Response dated 03 July 2014
to Action of 07 April 2014

(i) the anemia comprises an iron deficiency anemia associated with chronic blood
loss; acute blood loss; pregnancy; childbirth; childhood development; psychomotor and
cognitive development in children; breath holding spells; heavy uterine bleeding;
menstruation; chronic recurrent hemoptysis; idiopathic pulmonary siderosis; chronic
internal bleeding; gastrointestinal bleeding; parasitic infections; chronic kidney disease;
dialysis; surgery or acute trauma; and chronic ingestion of alcohol, chronic ingestion of
salicylates, chronic ingestion of steroids; chronic ingestion of non-steroidal anti-
inflammatory agents, or chronic ingestion of erythropoiesis stimulating agents;

(i) the anemia is of a chronic disease selected from the group consisting of
rheumatoid arthritis; cancer; Hodgkins leukemia; non-Hodgkins leukemia; cancer
chemotherapy; inflammatory bowel disease; ulcerative colitis thyroiditis; hepatitis;
systemic lupus erythematosus; polymyalgia rheumatica; scleroderma; mixed connective
tissue disease; Sojgren’s syndrome; congestive heart failure / cardiomyopathy; and
idiopathic geriatric anemia;

(iii) the anemia is due to impaired iron absorption or poor nutrition;

(iv) the anemia is associated with Crohn’s Disease; gastric surgery; ingestion of
drug products that inhibit iron absorption; or chronic use of calcium.

7. (currently amended) The method of claim 1 wherein the disease, disorder, or

condition is selected from the group consisting of restisssleg-syrdramar-blood

donation; hair loss; and attention deficit disorder.

8. (original) The method of claim 1 wherein the single dosage unit of elemental
iron is at least about 1.0 grams.

9. (original) The method of claim 1 wherein the single dosage unit of elemental
iron is at least about 1.5 grams.

10. (original) The method of claim 1 wherein the single dosage unit of elemental
iron is at least about 2.0 grams.

Page 3 of 18
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Application No. 13/847,254 FILED VIA EFS-Web
Response dated 03 July 2014
to Action of 07 April 2014

11. (canceled)

12. (original) The method of claim 1 wherein the single dosage unit of elemental

iron is administered in about 5 minutes or less.

13. (original) The method of claim 1 wherein the iron carbohydrate complex is

an iron carboxymaltose complex.

14. (original) The method of claim 13, wherein

(i) the iron carboxymaltose complex has a chemical formula of [FeO, (OH),
(H20); ]n [{{CeH1005)m (CsH1207)}i 1k, where n is about 103, m is about 8, | is about 11,
and k is about 4; contains about 28% elemental iron; and has a molecular weight of
about 150,000 Da; or

(i) the iron carboxymaltose complex is a polynuclear iron (lll)-hydroxide 4(R)-
(poly-(1—4)-0O-a-glucopyranosyl)-oxy-2(R),3(S),5(R),6-tetrahydroxy-hexanoate.

15. (original) The method of claim 1, wherein the iron carbohydrate complex is

an iron polyglucose sorbitol carboxymethyl ether complex.

16. (original) The method of claim 15, wherein the iron polyglucose sorbitol
carboxymethyl ether complex is a polyglucose sorbitol carboxymethyl ether-coated non-
stoichiometric magnetite complex.

17. (original) The method of claim 1, wherein

mean iron core size is at least about 1 nm but no greater than about 9 nm; or

mean size of a particle of the iron carbohydrate complex is no greater than about
35 nm.
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Application No. 13/847,254 FILED VIA EFS-Web
Response dated 03 July 2014
to Action of 07 April 2014

18. (original) The method of claim 1, wherein the iron carbohydrate complex is
administered parenterally.

19. (original) The method of claim 18, wherein

(i) parenteral administration comprises intravenous infusion and the single unit
dose of iron carbohydrate complex is administered at a concentration of about 1000 mg
elemental iron in about 200 ml to about 300 ml of diluent;

(i) parenteral administration comprises bolus injection and the single unit dose of
iron carbohydrate complex is administered at a concentration of about 1000 mg
elemental iron in about 200 ml to about 300 ml of diluent; or

(iii) parenteral administration comprises intramuscular injection and the single
unit dose of iron carbohydrate complex is administered at a concentration of about 500
mg elemental iron in less than about 10 ml diluent.

20. (original) The method of claim 1 further comprising a second administration
of said iron carbohydrate complex upon recurrence of at least one symptom of the

disease, disorder, or condition.

21. (new) The method of claim 1, wherein the iron carbohydrate complex is an

iron polyisomaltose complex.
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Application No. 13/847,254 FILED VIA EFS-Web
Response dated 03 July 2014
to Action of 07 April 2014

REMARKS

Upon entry of this amendment, claims 1-21 are pending. Claims 1 and 7 have
been amended. Claim 21 has been added. No claims have been withdrawn. Claims 2
and 11 have been canceled.

Support for the amendment to claim 1 appears at least at claim 2, claim 11, and
claim 15. Support for the amendment to claim 7 appears at least at claim 7. Support for
new claim 21 appears at least at claim 1.

No new matter has been added by way of this response.

Restriction Status

The Office has made no invention group restriction.

Responding to the Office's first species restriction in the Action of 30 December
2013, Applicants elected to prosecute the species of "iron deficiency anemia associated
with chronic blood loss", as disclosed in claim 6, from the genus of disease, disorder, or
condition.

Responding to the Office's second species restriction in the Action of 30
December 2013, Applicants elected to prosecute the species of iron carboxymaltose
complex (as recited in claim 1) and the sub-species of a "polynuclear iron (l11)-hydroxide
4(R)-(poly-(1—4)-0O-a-glucopyranosyl)-oxy-2(R),3(S),5(R),6-tetrahydroxy-hexanoate”
(as recited in claim 14) from the genus of iron carbohydrate complex.

The Office withdrew both species restriction requirements in the Action of 07
April 2014. Applicants understand the full scope of all claims to have been searched
and examined.

Examination Status

Applicants note the absence of any analysis or rejection over 35 U.S.C. § 112.

The Office has an administrative burden "to clearly articulate any rejection early in the

prosecution process so that the applicant has the opportunity to provide evidence of

patentability and otherwise reply completely at the earliest opportunity." MPEP § 706

(emphasis added). If the Office subsequently presents a rejection under 35 U.S.C. §
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Application No. 13/847,254 FILED VIA EFS-Web
Response dated 03 July 2014
to Action of 07 April 2014

112 in a subsequent Office Action, Applicants respectfully request the Office to provide

a basis as to why such rejection was not addressed in the first Action.

Claim Rejections under 35 U.S.C. § 102 over Geisser

Applicants respectfully traverse and, for the following reasons, request
reconsideration and withdrawal of the rejection of claims 1, 3-5, 8, 13, 14, and 18 under
pre-AlA 35 U.S.C. §102(b) as being anticipated by Geisser et al., WO 2004/037865,
evidenced by English language equivalent US 7,612,109 ("Geisser").

Anticipation under 35 U.S.C. §102 can be found only when the reference
discloses exactly what is claimed. MPEP §2131.03(lll). For anticipation, the cited
reference must teach every aspect of the claimed invention either explicitly or impliedly,
and any feature not directly taught must be inherently present. MPEP §706.02(V).

Claim 11 is not rejected as anticipated by Geisser. In the interest of furthering
prosecution, claim 1 has been amended to recite "the single dosage unit of elemental
iron is administered in about 15 minutes or less". As such, all features of canceled
claim 11 have been incorporated into claim 1.

For at least the above reasons, claim 1 is not prima facie anticipated by Geisser.
The above argument applies equally to claim 1 and claims dependent thereon or
featuring pertinent elements thereof, such as claims 3-5, 8, 13, 14, and 18.

Claim Rejections under 35 U.S.C. § 102 over Helenek

Applicants respectfully traverse and, for the following reasons, request
reconsideration and withdrawal of the rejection of claims 1-3, 7-12, and 18-20 under pre-
AlA 35 U.S.C. §102(b) as being anticipated by Helenek et al., US 2004/0180849
("Helenek"). Claims 2 and 11 have been canceled, making the above rejection moot as
to these claims.

Standards of novelty are as discussed above.

Helenek discloses treatment of Restless Leg Syndrome (RLS) with iron sucrose.
The Office asserts that Helenek discloses 1,000 mg elemental iron single dose of iron
polyisomaltose (wrongfully equated with iron dextran), iron polymaltose, iron gluconate,
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Application No. 13/847,254 FILED VIA EFS-Web
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iron sorbitol, and iron hydrogenated dextran as direct injections administered from 2 to 5
minutes (citing page 3, 10021; page 5, {10051-0052; page 7, 0097). As shown below,
these assertions are incorrect at least because high dose methods of Helenek apply

only to treatment of Restless Leg Syndrome with iron sucrose.

(1) Helenek is Directed to Treatment of Restless Leq Syndrome.

Helenek is directed solely to treatment of Restless Leg Syndrome. Applicants
note that claims 4-6, which do not recite Restless Leg Syndrome, are not rejected as
anticipated by Helenek.

In the interest of furthering prosecution, and without prejudice, claim 1 has been
amended to recite "the disease, disorder or condition is not Restless Leg Syndrome".

(2) Single High Dose in Helenek Applies Only to Iron Sucrose.

The Office selectively represents the disclosure of Helenek with respect to
optimized dosage of iron carbohydrate complexes having an iron release rate greater
than IDI. The pertinent passage of Helenek is as follows (emphasis added):

An appropriate dosage level will generally be about 10 mg to
1000 mg of elemental iron per dose, which can be
administered in single or multiple doses, particularly at
least 1.0, 5.0, 10.0, 15.0, 20.0, 25.0, 50.0, 75.0, 100.0,
150.0, 200.0, 250.0, 300.0, 400.0, 500.0, 600.0, 750.0,
800.0, 900.0, 1000.0, and 2000.0 milligrams of elemental
iron, and furthermore up to the maximal tolerated dose
(MTD) per administration. Preferably, the dosage level will
be about 0.1 to about 1000 mg per dose; most preferably
about 100 mg to about 500 mg per dose.

The above passage recites that the 10 to 1000 mg of elemental iron can be
administered in multiple doses with each administration not exceeding the maximal
tolerated dose (MTD). The only example of a single 1000 mg dose in Helenek is for
iron sucrose (see e.g., Helenek, page 5, 0052; page 7, §0095), which is an iron

carbohydrate not recited in claim 1.
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(3) Iron Polyisomaltose wrongfully Equated with Iron Dextran

The Office equates administration of an iron polyisomaltose with administration of
an iron dextran (Action of 07 April 2014, page 4, lines 14-15).

First, claim 1 recites "an iron polyisomaltose [having] a substantially non-
immunogenic carbohydrate component”. It was understood in the art that the dextran
carbohydrate component is immunogenic. Thus, iron dextran does not read on "an iron
polyisomaltose [having] a substantially non-immunogenic carbohydrate component”, as
recited in claim 1.

Second, at the time of filing, and as acknowledged by the Office (in US App Ser
No., 12/787,283, Action of June 6, 2012, page 4, lines 8-11), an iron polyisomaltose is
understood as a type of iron carbohydrate complex that includes isomaltose units in the
carbohydrate component. An isomaltose is a disaccharide similar to maltose, but with a
0-(1-6)-linkage between two glucose units instead of an a-(1-4)-linkage (see Lawrence
Declaration, Y4, filed 06 December 2012, in US App Ser No., 12/787,283). One
example of an iron polyisomaltose complex is an iron isomaltoside (e.g., Monofer®),
where the carbohydrate component is a pure linear chemical structure of repeating a1-6
linked glucose units (Id. at §4). In contrast, a dextran is a branched glucan with straight
chains having a1-6 glycosidic linkages and branches beginning from a1-3 linkages.

It was understood at the time of filing that isomaltose oligomers prevent or block
anaphylaxis to dextrans (Coulson and Stevens 1961 J Immun 86, 241; evidenced by
Jahn et al. 2011 Eur J Pharma and Biopharma 78, 480-491, at 489, column 1, lines 53-
58; see Lawrence Declaration, §[5). It was also understood at the time of filing that
isomaltose oligomers acted as haptens against circulating anti-dextran antibodies
(retrospective summary in Jahn et al. 2011 Eur J Pharma and Biopharma 78, 480-491,
at 489, column 1, lines 58-60; see Lawrence Declaration, {[5). A hapten can bind an
antibody without inducing anaphylaxis or an immune response (see term definition in
retrospective summary of Jahn et al. 2011 Eur J Pharma and Biopharma 78, 480-491,
at 489, column 2, lines 3-5; see Lawrence Declaration, {[5).
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For at least the above reasons, the Office is incorrect in equating an iron dextran
to "an iron polyisomaltose [having] a substantially non-immunogenic carbohydrate
component", as recited in claim 1.

Conclusion

For at least the above reasons, claim 1 is not anticipated by Helenek. The above
argument applies equally to claim 1 and claims dependent thereon or featuring pertinent
elements thereof, such as claims 3, 7-10, 12, and 18-20.

Claim Rejections under 35 U.S.C. §103(a)

Applicants respectfully traverse and, for the following reasons, request
reconsideration and withdrawal of the rejection of claims 1, 4-6, 8-12, and 18-20 under
35 U.S.C. §103(a) as being unpatentable over Hamstra et al. 1980 JAMA 243(17),
1726-1731 ("Hamstra") in view of Muller et al., US 3,100,202 ("Muller"). Claim 11 has
been canceled, making the above rejection moot as to this claim.

To establish obviousness of a claim, the prior art must disclose or suggest each
element of the claim; there must be some apparent reason that would have prompted
one of ordinary skill in the art to combine the elements and/or modify a reference(s) so
as to reach all requirements of the claim; and there must have been a reasonable
expectation of success of the combination and/or modification. MPEP § 2143; KSR Int’l
Co. v. Teleflex Inc., 550 U.S. 398, 418 (2007).

Claim 1 recites:

A method of treating a disease, disorder, or condition
characterized by iron deficiency or dysfunctional iron
metabolism resulting in reduced bioavailability of dietary iron,
comprising administering to a subject in need thereof an iron
carbohydrate complex in a single dosage unit of at least
about 0.6 grams of elemental iron; wherein the iron
carbohydrate complex is selected from the group consisting
of an iron carboxymaltose complex, an iron mannitol
complex, an iron polyisomaltose complex, an iron
polymaltose complex, an iron gluconate complex, an iron
sorbitol complex, and an iron hydrogenated dextran
complex; the single dosage unit of elemental iron is
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administered in about 15 minutes or less; the iron
carbohydrate complex has a substantially non-immunogenic
carbohydrate component; and the disease, disorder or
condition is not Restless Leg Syndrome.

Cited References Fail to Disclose All Claim Elements

Neither Hamstra nor Muller disclose all features of the claims.

The Office asserts that Hamstra discloses intravenous injection of iron dextran
1,000 mg or >1,000 mg of elemental iron per injection. But iron dextran is not recited as
an iron carbohydrate complex in claim 1. As discussed above, iron dextran does not
read on "an iron polyisomaltose [having] a substantially non-immunogenic carbohydrate
component”, as recited in claim 1. Furthermore, Hamstra does not disclose such
dosage for any iron carbohydrate other than iron dextran.

To overcome the inadequacies of Hamstra, the Office cites Muller. But Muller
fails to overcome the inadequacies of Hamstra. While Muller discloses a method for
making an iron polyisomaltose, Muller fails to provide any information concerning

dosage or administration protocol.

Insufficient Reason to Modify Cited References to Reach All Claim Features

The present inventors have found that, in spite of the teachings of the prior art, it
is possible to administer the combination of high single dose (e.g., at least 0.6 g iron)
and short administration time (e.g., 15 minutes or less) for those iron carbohydrate
complexes recited in claim 1 without causing significant adverse side effects in a
patient.

Applicants have discovered that certain characteristics of iron carbohydrate
complexes make them amenable to administration at dosages higher than
contemplated by conventional administration protocols at the time of filing (see page 17,
410060). As described in the application, an iron carbohydrate complex of the claims can
have one or more of the following characteristics: a nearly neutral pH (e.g., about 5 to
about 7); physiological osmolarity; stable carbohydrate component; an iron core size no
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greater than about 9 nm; mean diameter particle size no greater than about 35 nm,
preferably about 25 nm to about 30 nm; slow and competitive delivery of the complexed
iron to endogenous iron binding sites; serum half-life of over about 7 hours; low toxicity;
non-immunogenic carbohydrate component; no cross reactivity with anti-dextran
antibodies; and/or low risk of anaphylactoid / hypersensitivity reactions (page 17,
410060). For example, the effect of iron core size and/or molecular weight is discussed at
page 23, 0079 - page 24, /0082. The application also provides guidance as to
measuring or determining the presence of such features in an iron carbohydrate
complex (see page 18, 0061). As disclosed in the application, the iron carbohydrate
complexes recited in claim 1 have one or more of the above described features.

The present application thus provides a method of treating iron associated
diseases, disorders, or conditions with iron carbohydrate complexes that can be
administered parenterally at relatively high single unit dosages of at least 0.6 g iron and

in 15 minutes or less, thereby providing a safe and efficient means for delivery of a total

dose of iron in fewer sessions and |less time per session over the course of therapeutic

treatment (see Application, page 3, 0008; page 8, 10026). The present claims recite
use of an iron carbohydrate complex (selected from an iron carboxymaltose complex,
an iron mannitol complex, an iron polyisomaltose complex, an iron polymaltose
complex, an iron sorbitol complex, an iron polyglucose sorbitol carboxymethyl ether
complex, and an iron hydrogenated dextran complex) in a single dosage unit of at least
about 0.6 grams of elemental iron administered in 15 minutes or less.

The reduced administration time has considerable advantages as it is less
unpleasant for the patient and less time consuming for the medical staff supervising the
treatment. In view of this, it is submitted that the amended claims are nonobvious over
the cited prior art.

In a determination of obviousness, the proper question is whether one of ordinary
skill in the art would have seen an obvious benefit to upgrading conventional protocols
using iron carbohydrate complex so as to reach the single unit dosage and timing
requirements for particular iron carbohydrate compounds recited in claim 1 (see KSR
Intl Co., at 424). The mere fact that references can be combined or modified does not
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render the resultant combination obvious unless there is some apparent reason that
suggests the desirability of the combination. MPEP §2143.01(lll).
The Office has failed to provide sufficient reason to modify Muller and/or Hamstra

so as to reach all features of claim 1.

First, the prior art evidences that disclosure related to iron dextran cannot
necessarily be extrapolated to other iron carbohydrate complexes. For example,
Macdougall (1999) discloses that "[t]he only i.v. iron preparation that can be given as a
single dose of 500 to 1000 mg is iron dextran" (see Macdougall, page 64, column 2,
emphasis added). As reflected in Zager 2006 Clin J Am Soc Nephrol 1, S24-S31,
differential degrees of iron toxicity exist for iron carbohydrate complexes depending on
the nature of the CHO carrier (see Zager, page S26, column 2) and various iron
carbohydrate complexes differentially exert acute toxicity and a proinflammatory effect
(see Zager, page S29, column 1). Thus, disclosure related to the dosage of iron
dextran cannot be extrapolated to other iron carbohydrate complexes.

Second, the prior art teaches away (i.e., criticizes, discredits, or otherwise
discourages, see MPEP §2141.02(VI)) from high doses of iron carbohydrate complexes.
The present Application discloses that while iron dextran compositions can be given at
high dose, the prior art recognizes that the immune response and risk of anaphylaxis
limits use of iron dextran. To achieve iron repletion under conventional therapy models,
a total dose of 1 g of elemental iron typically required 5 to 10 sessions over an extended
period of time, incurring significant expense for supplies, nursing time, and patient
inconvenience (see Application, 0007).

Macdougall (1999) Kidney International 55(69), 61-66 discloses that "[t]he only
i.v. iron preparation that can be given as a single dose of 500 to 1000 mg is iron
dextran" (see Macdougall, page 64, column 2). The present Application discloses that
while iron dextran compositions can be given at high dose, the immune response and
risk of anaphylaxis limits its use. Further, Macdougall discloses that iron sodium
gluconate is useful for only low-dose administration "because its toxicity limits the dose
to a maximum single administration of 62.5 to 125 mg" (see Macdougall, page 64,

column 1).
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Auerbach (2008) Kidney International 73, 528-530, in a retrospective summary of
intravenous iron therapy, discloses the conventional understanding that doses of ferric
gluconate larger than about 300 mg elemental iron are associated with high incidence of
vasoactive and are "proscribed" (see Auerbach, page 73, column 3; citing Chandler et
al. 2001 Am J Kidney Dis 38, 988-991). Such references demonstrate that from around
2001 and continuing through at least 2008, elevated dosages of ferric gluconate were
strongly discouraged for intravenous administration.

The present Application, citing Geisser at al. 1992 Arnzneimittelforschung 42,
1439-1452 at page 2-3, 0007, also discloses that doses of iron carbohydrate
complexes higher than 200 mg of iron are generally unsuitable and that conventional
therapy prescribes repeated applications of lower doses of iron carbohydrate complexes
over several days. To achieve iron repletion under current therapy models, a total dose
of 1 g of elemental iron typically requires 5 to 10 sessions over an extended period of
time, incurring significant expense for supplies, nursing time, and patient inconvenience
(see Application, page 2-3, 0007).

Helenek, US 2004/0180849 discloses the use of a lower dosage of iron complex
and/or slow infusion of iron complexes to avoid risk of anaphylaxis and toxicity (see e.g.,
10017, 9)[0097], Table 4).

Landry et al. 2005 Am J Nephrology 25, 400-410, at 408, reports the maximum
total dose of a carboxylated reduced polysaccharide iron oxide complex (i.e.,
ferumoxytol) to be up to 420 mg per injection (see Application, page 22, 0076).

Spinowitz (2005) Kidney International 68, 1801-1807 discloses parenteral iron
preparations require multiple and/or time-consuming administration regimens (page
1801, 91 8). Spinowitz et al. (2005) Kidney Int. discloses administration of ferumoxytol in
4 doses of 255 mg iron in four weeks or 2 doses of 510 mg iron in 2 weeks.

Furthermore, in the Notice of Allowance dated 05 April 2010, in parent US App
Ser No. 11/620,986 (issued as US Pat No. 7,754,702), the Office acknowledges that
"Nissenson et al. (Kidney International, 2003, 64(Supplement 87), pS64-S71 [ ] teaches

optimizing the maximum amount of iron carbohydrate complex to minimize adverse

events" (page S67, emphasis added).
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Even Hamstra discourages high doses of iron dextran by reciting: "[tlhe severe
delayed reactions (Table 6) were usually associated with large doses of iron dextran

given to relatively small patients" and "[d]ecreasing the dose to 250 mg or less per

injection ... resulted in a decrease in incidence and severity of this type of reaction”
(page 1730, column 3, 92, emphasis added). Hamstra also recites "anaphylactoid

reactions [from iron dextran] are serious and unpredictable" (Abstract, emphasis
added). Thus, Hamstra recognizes the inherent risk of high dose iron dextran and
recommends decreasing the dose to 250 mg or less per injection.

As shown above, the prior art at the time of filing discouraged a skilled person
from the combination of high single dose and low administration time for iron
carbohydrate complexes and demonstrates repeated doses of low-concentration iron-
carbohydrate complexes due to perceived risk of anaphylaxis. The presently claimed
subject matter safely and effectively overcomes the need for repeated low-dose, slow
introductions of an iron carbohydrate complex.

Conclusion

For at least the above reasons, claim 1 is not obvious over Hamstra and Muller.
The above argument applies equally to claim 1 and claims dependent thereon or
featuring pertinent elements thereof, such as claims 4-6, 8-10, 12, and 18-20.

Claim Rejections under 35 U.S.C. §103(a)

Applicants respectfully traverse and, for the following reasons, request
reconsideration and withdrawal of the rejection of claim 17 under 35 U.S.C. §103(a) as
being unpatentable over Hamstra et al. 1980 JAMA 243(17), 1726-1731 ("Hamstra") in
view of Muller et al., US 3,100,202 ("Muller") and Lawrence et al., US 6,624,668
("Lawrence").

Standards of obviousness are as discussed above. Claim 17 depends from
claim 1.
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As discussed above, neither Hamstra nor Muller disclose all features of claim 1
and the Office fails to provide sufficient motivation to modify these references so as to
reach all features of claim 1.

To overcome the inadequacies of Hamstra and Muller, the Office cites Lawrence.
The Office relies on Lawrence for disclosure of Dexferrum particle sizes. Lawrence is a
generic reference directed to treatment of iron deficiency anemia with a ferric
oxyhydroxide-dextran composition (i.e., Dexferrum). The maximum disclosed single
unit dosage in Lawrence is 100 mg (see column 10, lines 27-31; column 12, lines 33-
36).

But the Office fails to show that Lawrence in any way discloses "a single dosage
unit of at least about 0.6 grams of elemental iron" or administration "in about 15 minutes
or less", as recited in claim 1, and by way of dependency claim 17. Nor does the Office
show that Lawrence in any way provides a reason to modify cited references so as to
reach all features of claim 1, and by way of dependency claim 17.

For at least the above reasons, claim 17 is not obvious over Hamstra, Muller, and
Lawrence.

Provisional Statutory Double Patenting Rejection over US App Ser No. 14/100,717

Claims 1-20 are provisionally rejected as claiming the same invention as that of
claims 1-20 of US App Ser No. 14/100,717 (Docket No. 30015730-0065).

A statutory double patenting rejection can be avoided by amending the conflicting
claims so that they are not coextensive in scope (MPEP 804.02(1)).

In the interest of furthering prosecution and without prejudice, claim 1 has been
amended to recite "the disease, disorder or condition is not Restless Leg Syndrome".
Such feature is not recited in claim 1 of US App Ser No. 14/100,717. Furthermore,
claim 1 recites "an iron gluconate complex”, while claim 1 of US App Ser No.
14/100,717 does not recite "an iron gluconate complex". Thus, claim 1 of the present
application and claim 1 of US App Ser No. 14/100,717 are not co-extensive in scope.

Applicants respectfully request the Office to withdraw the above Provisional
Statutory Double Patenting Rejection.
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Nonstatutory Double Patenting Rejection over US 7,754,702

Claims 1-20 are provisionally rejected as being unpatentable over claims 1-57 of
US Pat No 7,754,702 (Docket No. 30015730-0043). In the interest of furthering
prosecution, a terminal disclaimer is filed herewith in the present application over US
Pat No 7,754,702. It is noted that filing of the terminal disclaimer is not an admission of
the propriety of the rejection and raises neither a presumption nor estoppel on the
merits of the rejection. See Quad Envi-ronmental Technologies Corp. v. Union Sanitary
District, 946 F.2d 870, 20 USPQ2d 1392 (Fed. Cir. 1991).

Nonstatutory Double Patenting Rejection over US 8,431,549

Claims 1-12 and 15-20 are provisionally rejected as being unpatentable over
claims 1-23 of US Pat No 8,431,549 (Docket No. 30015730-0053). In the interest of
furthering prosecution, a terminal disclaimer is filed herewith in the present application
over US Pat No 8,431,549 . It is noted that filing of the terminal disclaimer is not an
admission of the propriety of the rejection and raises neither a presumption nor estoppel
on the merits of the rejection. See Quad Envi-ronmental Technologies Corp. v. Union
Sanitary District, 946 F.2d 870, 20 USPQ2d 1392 (Fed. Cir. 1991).
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CONCLUSION

Applicants respectfully request withdrawal of the rejections and believe that the
claims as presented represent allowable subject matter. If the Examiner desires,
Applicants welcome a telephone interview to expedite prosecution. Applicants believe
there are no fees due at this time. The Commissioner is hereby authorized to deduct

any deficiency or credit any overpayment to Deposit Account No. 19-3140.

Respectfully submitted,

By: /Kathleen E. Chaffee /(Reg. 69,903)

Kathleen E. Chaffee
Dentons US LLP
P.O. Box 061080

Wacker Drive Station, Willis Tower
Chicago, IL 60606-1080
Telephone: 314-259-5815
Fax: 312-876-7934

ATTORNEYS FOR APPLICANT
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Commissioner for Patents
P.O. Box 1450
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TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT

UNDER 37 C.F.R. § 1.97(c)

Sir:

In accordance with the provisions of 37 C.F.R. § 1.56, Applicant requests citation
and examination of the references identified on the attached PTO-SBO8A form, in
accordance with 37 C.F.R. § 1.98, be made during the course of examination of the
above-referenced application for United States Letters Patent.

Under 37 C.F.R. § 1.97(c), the information disclosure statement transmitted
herewith is being filed after the mailing of a first Office action on the merits.

The filing of this information disclosure statement shall not be construed as a
representation that a search has been made, an admission that the information cited is,
or is considered to be, material to patentability, or that no other material information
exists. See 37 C.F.R. § 1.97(g). The filing of this information disclosure statement shall

not be construed as an admission against interest in any manner.
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the fee set forth in 37 C.F.R. § 1.17(p) for submission of an information disclosure
statement under § 1.97(c). The Commissioner is hereby authorized to charge any
additional fees that may be required or credit any overpayments to Dentons US LLP
Deposit Account No. 19-3140.

Respectfully submitted,
29 April 2014 /Chris L. Marion/

Date Christopher L. Marion, Reg. No. L0931
Agent for Applicant

Dentons US LLP

P.O. Box 061080

Wacker Drive Station, Willis Tower
Chicago, IL 60606-1080

Phone: 312.876.8000

Fax: 312.876.7934
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Application No. Applicant(s)
13/847,254 HELENEK ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
Jonathan S. Lau 1673 ,S\I‘g“‘s

-- 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 3 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

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)[XI Responsive to communication(s) filed on 28 Feb 2014.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____ .
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;therestriction requirement and election have been incorporated into this action.

4[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5 Claim(s) 1-20is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7)X Claim(s) 1-20 is/are rejected.
8)[] Claim(s) ____is/are objected to.
9)[] Claim(s are subject to restriction and/or election requirement.
* If any claims have been determined allowable, 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

hitp/rweww. usplo.aov/patents/init_events/peh/index.jsp or send an inquiry to PPHfeadback@usplo.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 16 May 2013 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al )] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2] Certified copies of the priority documents have been received in Application No.
3.0 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)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) D Other:
Paper No(s)/Mail Date See Continuation Sheet. 4 ther: .
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20140402
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Feb 2014.
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Application/Control Number: 13/847,254 Page 2
Art Unit: 1673

DETAILED ACTION
The present application is being examined under the pre-AlA first to invent

provisions.

This application is a domestic application, filed 19 Mar 2013; and claims benefit
as a CON of 12/787,283, issued as Patent 8,431,549, filed 25 May 2010; which claims
benefit as a CON of 11/620,986, issued as Patent 7,754,702, filed 8 Jan 2007; which

claims benefit of provisional application 60/757,119, filed 6 Jan 2006.

Claims 1-20 are pending in the current application and are examined on the

merits herein.

Election/Restrictions
Applicant’s election of species of “iron deficiency anemia associated with chronic
blood loss” and species of “polynuclear iron (lll)-hydroxide 4(R)-(poly-(I—4)-O-a-
glucopyranosyl)-oxy- 2(R),3(S),5(R),6-tetrahydroxy-hexanoate" in the reply filed on 28
Feb 2014 is acknowledged.
Upon reconsideration of the current record, which is updated herein to include
consideration of copending Application No. 14/100717, the election of species

requirements detailed in the Office Action mailed 30 Dec 2013 is withdrawn.

Claim Rejections - 35 USC § 102
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Application/Control Number: 13/847,254 Page 3
Art Unit: 1673

The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C.

102 that form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.

Claims 1, 3-5, 8, 13, 14 and 18 are rejected under pre-AlA 35 U.S.C. 102(b) as
being anticipated by Geisser et al. (WIPO Publication WO 2004/037865 A1, published 6
May 2004, provided by Applicant in IDS mailed 4 Sep 2013, English language
equivalent US Patent 7,612,109 provided, provided by Applicant in IDS mailed 4 Sep
2013). As WO 2004/037865 A1 is not in English, US Patent 7,612,109 used an English
language equivalent and is cited as Geisser et al. hereafter.

Geisser et al. discloses an iron carbohydrate complex of iron and the oxidation
product of maltodextrins as a medicament for treatment of iron deficiency conditions
(abstract). Geisser et al. discloses the iron carbohydrate complex for treatment of iron
deficiency anemia and especially useful for parenteral application (column 1, lines 15-
20), meeting limitations of instant claims 4, 5 and 18. Geisser et al. discloses the
complexes shall have reduced toxicity and shall avoid dangerous anaphylactic shocks
which can be induced by dextran (column 1, lines 35-40), meeting limitations of instant
claim 3. Geisser et al. discloses in the complexes theoretically it is assumed that the
oxidation occurs mainly at the terminal aldehyde group (acetal or semiacetal group
respectively) of the maltodextrin molecules (column 2, lines 25-30), implying the iron
carbohydrate complex is an iron carboxymaltose complex, meeting limitations of instant

claim 13. Geisser et al. discloses the complexes are prepared from an iron (lll) salt and
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a strong base such as a potassium, calcium or magnesium hydroxide (column 3, lines
1-15), implying the iron carbohydrate complex is a polynuclear iron (l11)-hydroxide
carboxymaltose complex and implicitly meeting limitations of instant claim 14. Geisser
et al. discloses the advantage that the LDsg lies at over 2000 mg Fe/kg and it is possible
to apply the medicaments of the invention parenterally in the form of a single dose of,
for example, 500 to 1000 mg iron; and it can be applied, for example, during the course

of one hour (column 4, lines 50-65), meeting limitations of instant claim 1 and 8.

Claims 1-3, 7-12 and 18-20 are rejected under pre-AlA 35 U.S.C. 102(b) as
being anticipated by Helenek et al. (US Patent Application Publication 2004/0180849
A1, published 16 Sep 2004, provided by Applicant in IDS mailed 4 Sep 2013).

Helenek et al. discloses a method of treating restless leg syndrome by
administering to a subject an iron complex (abstract), meeting limitations of instant claim
7. Helenek et al. discloses the iron carbohydrate complexes administered include iron
polyisomaltose (iron dextran), iron polymaltose (iron dextrin), iron gluconate, iron
sorbital and iron hydrogenated dextran (page 3, paragraph 0021), meeting limitations of
instant claim 1. Helenek et al. discloses the iron carbohydrate complexes avoid the risks
of anaphylaxis associated with 1Dl when administered intravenously due to antibodies
against the dextran moiety not being present in other iron complexes (page 3,
paragraph 0017), meeting limitations of instant claims 2 and 3. Helenek et al. discloses
the appropriate dosage level will generally be about 10 mg to 1000 mg of elemental iron

per dose, which can be administered in single or multiple doses, for example particularly
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at least 600.0, 750.0, 800.0, 900.0, 1000.0, and 2000.0 milligrams of elemental iron,
and furthermore up to the maximal tolerated dose (MTD) per administration (page 5,
paragraph 0051), meeting limitations of instant claims 1 and 8-10. Helenek et al.
discloses the embodiments of 1000 mg of elemental iron administered in an injectable
intravenous as a single dose as a 1.5-5 mg iron/ml in normal saline (page 5, paragraph
0052), implying a volume of 666 mL-200 mL normal saline, or diluent, meeting
limitations of instant claim 18 and 19. Helenek et al. discloses the iron complexes may
be administered ad hoc, that is, as symptoms reappear (page 5, paragraph 0053),
meeting limitations of instant claim 20. Helenek et al. discloses embodiments of direct
injection over 2 minutes and over 5 minutes (page 7, paragraph 0097), meeting

limitations of instant claims 11 and 12.

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 35 U.S.C. 103(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 102 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.

This application currently names joint inventors. In considering patentability of the
claims under pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter
of the various claims was commonly owned at the time any inventions covered therein

were made absent any evidence to the contrary. Applicant is advised of the obligation
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under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AlA 35 U.S.C.
102(e), (f) or (g) prior art under pre-AlA 35 U.S.C. 103(a).

Claims 1, 4-6, 8-12 and 18-20 are rejected under pre-AlA 35 U.S.C. 103(a) as
being unpatentable over Hamstra et al. (JAMA, 1980, 243(17), p1726-1731, provided by
Applicant in IDS mailed 4 Sep 2013) in view of Muller et al. (US Patent 3,100,202,
issued 6 Aug 1963, provided by Applicant in IDS mailed 4 Sep 2013).

Hamstra et al. teaches intravenous injection of iron dextran, usually 250 to 500
mg at less than 100 mg/min (page 1726, abstract), implying an intravenous infusion.
Hamstra et al. teaches parenteral iron therapy in the treatment of iron deficiency anemia
(page 1726, left column, paragraph 1), and teaches the patient population selected from
patients having chronic and acute blood loss (page 1726, right column, paragraph 1).
Hamstra et al. teaches injections wherein the iron content per injection includes 501-999
mg, 1,000 mg, and >1,000 mg (page 1726, Table 2 at bottom of right column). Hamstra
et al. teaches the total amount of iron given ranges to >15,000 mg (page 1723, Table 3
at top of left column). Hamstra et al. teaches the intravenous injection diluted in 250 mL
5% dextrose in water or in normal saline and teaches optimizing the rate at which the
injection is administered, such as 100 to 400 mL/hr or the undiluted drug at 1 to 5
mL/min (page 1727, left column, paragraph 1). Hamstra et al. teaches it is routine for
one of ordinary skill in the art to perform treatment including subsequent iron dextran

therapy as needed (page 1728, table 6 at top of page).
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Hamstra et al. teaches does not specifically teach the iron carbohydrate complex
is an iron polyisomaltose complex (instant claim 1). Hamstra et al. teaches does not
specifically teach the single dosage unit of elemental iron is at least about 1.5 grams
(instant claim 9) or 2.0 grams (instant claim 10).

Muller et al. teaches an iron-polyisomaltose complex which is parenterally
injectible (column 1, lines 10-15). Muller et al. teaches a known treatment for iron
deficiency anemia is the iron dextran complex (column 1, lines 45-50). Muller et al.
teaches the improvement of the iron-polyisomaltose complex is more heterogeneous in
particle size, surprisingly lower toxicity, better pharmacological properties, and higher
therapeutic efficacy than the iron dextran complexes hitherto known (column 2, lines 25-
30).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to combine Hamstra et al. in view of Muller et al. Both Hamstra et al. and
Muller et al. are drawn to iron carbohydrate complexes for treatment of iron deficiency
anemia. One of ordinary skill in the art at the time of the invention would have been
motivated to combine Hamstra et al. in view of Muller et al. with a reasonable
expectation of success because Hamstra et al. teaches administration of iron dextran
complexes to treat iron deficiency anemia and Muller et al. teaches improvements of the
iron-polyisomaltose complex compared to iron dextran complexes. It would have been
routine for one of ordinary skill in the art to optimize the iron dosage per injection and
the rate of administration because Hamstra et al. teaches intravenous injection of iron

dextran, usually 250 to 500 mg at less than 100 mg/min but also teaches embodiments
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wherein the iron content per injection includes 501-999 mg, 1,000 mg, and >1,000 mg,
to a total amount of >15,000 mg iron given, as well as suggesting optimizing the rate at

which the injection is administered.

Claim 17 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over
Hamstra et al. (JAMA, 1980, 243(17), p1726-1731, provided by Applicant in IDS mailed
4 Sep 2013) in view of Muller et al. (US Patent 3,100,202, issued 6 Aug 1963, provided
by Applicant in IDS mailed 4 Sep 2013) as applied to claims 1, 4-6, 8-12 and 18-20
above, and further in view of Lawrence et al. (US Patent 5,624,668, issued 29 Apr 1997,
provided by Applicant in IDS mailed 4 Sep 2013).

Hamstra et al. in view of Muller et al. teaches as above.

Hamstra et al. in view of Muller et al. does not specifically teach the method
wherein the mean iron core size is at least about 1 nm but no greater than about 9 nm;
or mean size of a particle of the iron carbohydrate complex is no greater than about 35
nm (instant claim 17).

Lawrence et al. teaches iron dextran composition for treating iron deficiency
(abstract). Lawrence et al. teaches a greater degree of homogeneity is desired, such as
a uniform molecular weight distribution (column 4, lines 45-55). Lawrence et al. teaches
DEXFERRUM particles typically range in length from about 31.5 to about 36.5 nm and
are approximately 4.5 nm in width (column 3, lines 60-65 and column 9, lines 10-15).

It would have been obvious to one of ordinary skill in the art at the time of the

invention to combine Hamstra et al. in view of Muller et al. further in view of Lawrence et
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al. All of Hamstra et al., Muller et al. and Lawrence et al. are drawn to iron carbohydrate
complexes for treatment of iron deficiency. One of ordinary skill in the art would have
been motivated to combine Hamstra et al. in view of Muller et al. further in view of
Lawrence et al. because Lawrence et al. teaches the new improvment of a greater
degree of homogeneity is desired, such as a uniform molecular weight distribution, and
suggests the improvement by optimizing the particle size of the iron carbohydrate

complex.

Double Patenting

A rejection based on double patenting of the “same invention” type finds its
support in the language of 35 U.S.C. 101 which states that “whoever invents or
discovers any new and useful process... may obtain a patent therefor...” (Emphasis
added). Thus, the term “same invention,” in this context, means an invention drawn to
identical subject matter. See Miller v. Eagle Mfg. Co., 151 U.S. 186 (1894); In re Vogel,
422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Ockert, 245 F.2d 467, 114 USPQ
330 (CCPA 1957).

A statutory type (35 U.S.C. 101) double patenting rejection can be overcome by
canceling or amending the claims that are directed to the same invention so they are no
longer coextensive in scope. The filing of a terminal disclaimer cannot overcome a

double patenting rejection based upon 35 U.S.C. 101.

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 81
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



Application/Control Number: 13/847,254 Page 10
Art Unit: 1673

Claims 1-20 are provisionally rejected under 35 U.S.C. 101 as claiming the same
invention as that of claims 1-20 of copending Application No. 14/100717. This is a
provisional statutory double patenting rejection since the claims directed to the same
invention have not in fact been patented.

Each of instant claims 1-20 is identical to claims 1-20 of copending Application

No. 14/100717.

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 Voogel, 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
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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 hitp://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 1-20 are rejected on the ground of nonstatutory double patenting over
claims 1-57 of U.S. Patent No. 7,754,702 since the claims, if allowed, would improperly
extend the “right to exclude” already granted in the patent.

The subject matter claimed in the instant application is fully disclosed in the
patent and is covered by the patent since the patent and the application are claiming
common subject matter, as follows: Independent claim 1 of U.S. Patent No. 7,754,702
recites a method of treating a disease, disorder, or condition characterized by iron
deficiency or dysfunctional iron metabolism resulting in reduced bioavailability of dietary
iron comprising administering an iron carbohydrate complex in a single dosage unit of at
least about 0.6 grams of elemental iron wherein the iron carbohydrate complex is
selected from the group consisting of an iron carboxymaltose complex, an iron mannitol

complex, an iron polymaltose complex, an iron gluconate complex, and an iron sorbitol
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complex; and the iron carbohydrate complex has a substantially non-immunogenic
carbohydrate component and substantially no cross reactivity with anti-dextran
antibodies wherein said disease, disorder or condition is not Restless Leg Syndrome.
Independent claim 55 of U.S. Patent No. 7,754,702 recites a method of treating a
disease, disorder, or condition characterized by iron deficiency or dysfunctional iron
metabolism resulting in reduced bioavailability of dietary iron comprising administering
an iron carboxymaltose complex. Claims 2-9 of U.S. Patent No. 7,754,702 are drawn to
the disease or conditions of instant claims 4-7. Claims 10-16 of U.S. Patent No.
7,754,702 are drawn to the dosage unit of elemental iron corresponding to instant
claims 8-10. Claims 17-20 of U.S. Patent No. 7,754,702 are drawn to the duration of
administration corresponding to instant claims 11 and 12. Claims 23, 26, 27 and 57 are
drawn to the iron carboxymaltose complex corresponding to instant claims 13 and 14.
Claims 28 and 29 are drawn to the iron carbohydrate complex corresponding to instant
claims 15 and 16. Claims 30-40 of U.S. Patent No. 7,754,702 are drawn to the particle
size corresponding to instant claim 17. Claims 41-52 of U.S. Patent No. 7,754,702 are
drawn to the route of administration corresponding to instant claim 19. Claim 53 is
drawn to a second administration corresponding to instant claim 20.

Furthermore, there is no apparent reason why applicant was prevented from
presenting claims corresponding to those of the instant application during prosecution of
the application which matured into a patent. See In re Schneller, 397 F.2d 350, 158

USPQ 210 (CCPA 1968). See also MPEP § 804.
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Claims 1-12 and 15-20 are rejected on the ground of nonstatutory double
patenting over claims 1-23 of U.S. Patent No. 8,431,549 since the claims, if allowed,
would improperly extend the “right to exclude” already granted in the patent.

The subject matter claimed in the instant application is fully disclosed in the
patent and is covered by the patent since the patent and the application are claiming
common subject matter, as follows: Independent claim 1 of U.S. Patent No. 8,431,549 is
drawn to a method of treating a disease, disorder, or condition characterized by iron
deficiency or dysfunctional iron metabolism resulting in reduced bioavailability of dietary
iron comprising administering an iron carbohydrate complex in a single dosage unit of at
least about 0.6 grams of elemental iron wherein the iron carbohydrate complex is
selected from the group consisting of an iron mannitol complex, an iron polymaltose
complex, an iron gluconate complex, and an iron sorbitol complex; and the iron
carbohydrate complex has a substantially non-immunogenic carbohydrate component
wherein said disease, disorder or condition is not Restless Leg Syndrome. Claim 2 of
U.S. Patent No. 8,431,549 is drawn to said complex having substantially no cross
reactivity with anti-dextran antibodies corresponding to instant claim 3. Claims 3-6 of
U.S. Patent No. 8,431,549 are drawn to the disease or conditions of instant claims 4-7.
Claims 7-9 and 19 of U.S. Patent No. 8,431,549 are drawn to the dosage unit of
elemental iron corresponding to instant claims 8-10. Claims 10, 11 and 18 of U.S.
Patent No. 8,431,549 are drawn to the duration of administration corresponding to
instant claims 11 and 12. Claims 12 and 13 are drawn to the iron carbohydrate complex

corresponding to instant claims 15 and 16. Claim 14 of U.S. Patent No. 8,431,549 is
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drawn to the particle size corresponding to instant claim 17. Claims 15-16 of U.S. Patent
No. 8,431,549 are drawn to the route of administration corresponding to instant claims
18 and 19. Claim 17 of U.S. Patent No. 8,431,549 is drawn to a second administration
corresponding to instant claim 20.

Furthermore, there is no apparent reason why applicant was prevented from
presenting claims corresponding to those of the instant application during prosecution of
the application which matured into a patent. See In re Schneller, 397 F.2d 350, 158

USPQ 210 (CCPA 1968). See also MPEP § 804.

Conclusion

No claim is found to be allowable.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jonathan S. Lau whose telephone number is (571)270-
3531. The examiner can normally be reached on Monday - Thursday, 9 am - 4 pm
EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Shaojia Anna Jiang can be reached on 571-272-0627. 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.

/Jonathan S Lau/
Examiner, Art Unit 1673
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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 informaticn solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
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result in termination of proceedings or abandonment of the application or expiration of the patent.
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1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 5352} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
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Member with respect to the subject matter of the record.

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).

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.

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)).

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.

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 ahandoned 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.

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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 13/847,254 Examiner: LAU, Jonathan S.
Applicant: HELENEK, Mary Jane Group Art Unit: 1673
Filed: 19 March 2013 Confirmation No.: 1098
Docket No.: 30015730-0060 Customer No.: 26263
Title: METHODS AND COMPOSITIONS

FOR ADMINISTRATION OF IRON

28 February 2014
FILED VIA EFS-WEB

Commissioner for Patents

P.O. Box 1450
Alexandria, VA 22313-1450

RESPONSE TO RESTRICTION AND ELECTION REQUIREMENTS
Sir:
In response to the Restriction and Election Requirements of 30 December 2013,
Applicants request the Office consider the following remarks.
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Application No. 13/847,254
Response dated 28 February 2014
to Action of 30 December 2013

REMARKS

Upon entry of this amendment, claims 1-20 are pending.

No new matter has been added by way of this response.

Election of Invention

The Office has made no invention group restriction. Thus, Applicants understand
that all claims in the present application are eligible for examination, pending rejoinder

of any non-elected species, as described below.

Election of Species
The Office requires a series of species elections.

First, the Office requires election of a single discloses species from the genus of
disease, disorder, or condition (see claims 6-7). In response to the Office’s species
restriction requirement from the genus of disease, disorder, or condition, Applicants
elect to prosecute the species of "iron deficiency anemia associated with chronic blood

loss", as disclosed in claim 6.

Second, the Office requires election of a single discloses species from the genus
of iron carbohydrate complex. In response to the Office’s species restriction
requirement from the genus of iron carbohydrate complex, Applicants elect to prosecute
the species of iron carboxymaltose complex (as recited in claim 1) and the sub-species
of a "polynuclear iron (lll)-hydroxide 4(R)-(poly-(1—4)-O-a-glucopyranosyl)-oxy-
2(R),3(8S),5(R),6-tetrahydroxy-hexanoate" (as recited in claim 14).

Claims of the elected species include at least claims 1- 6, 8-14, and 17-20 and

are designated for examination.

By the Office’s required species elections, the Office acknowledges that each
such specie is independent, distinct, and a nonobvious variant over other species of the
genus (MPEP 806.04; 37 CFR 1.146).
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Application No. 13/847,254
Response dated 28 February 2014
to Action of 30 December 2013

In electing the above species, Applicants reserve the right to request

REJOINDER, under MPEP § 821.04, and examination of non-elected species upon

allowance of any claims generic to the non-elected species.
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Application No. 13/847,254
Response dated 28 February 2014
to Action of 30 December 2013

CONCLUSION

Applicants believe that the claims as presented represent allowable subject
matter. If the Examiner desires, Applicants welcome a telephone interview to expedite
prosecution. Applicants believe there are no additional fees due at this time. However,
the Commissioner is hereby authorized to charge any applicable fees to Deposit
Account No. 19-3140.

Respectfully submitted,

By: /Kathleen E. Chaffee/ (Reg. 69,903)
Kathleen E. Chaffee
Dentons US LLP
P.O. Box 061080
Wacker Drive Station, Willis Tower
Chicago, IL 60606-1080
Telephone: 314/259-5815
Fax: 312/876-7934

ATTORNEYS AND AGENTS
FOR APPLICANT
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(54) COMPLEXES FER/HYDRATE DE CARBONE HYDROSOLUBLES, LEUR PRODUCTION ET MEDICAMENTS
CONTENANT CES COMPLEXES

(54) WATER-SOLUBLE IRON-CARBOHYDRATE COMPLEXES, PRODUCTION THEREOF, AND MEDICAMENTS
CONTAINING SAID COMPLEXES

(57)

Disclosed is a water-soluble iron-carbohydrate
complex obtained from an aqueous iron(lll)-salt
solution and an aqueous solution of the product
obtained by oxidizing ocne or several maltodextrins with
an aqueous hypochlorite solution at an alkaline pH
value. The dextrose equivalent of the maltodextrin
ranges from 5 to 20 if a single maltodextrin is used
while the dextrose equivalent of the mixture of
several maltodextrins ranges from 5 to 20 and the
dextrose equivalent of each individual maltodextrin
contained in the mixture ranges from 2 to 40 if a
mixture of several maltodextrins is used. Also
disclosed are a method for the production of said
complex and medicaments for the treatment and
prophylaxis of iron deficiencies.
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Abstract

Water soluble iron carbohydrate complex obtainable from an aqueous
solution of iron{ill) sait and an aqueous soiution of the oxidation product
of one or more malirodextrins using an agueous hypochloriie soluticn ot
a pH-value within the aikaline range, where, when one maltodextrin is
applied, its dexfrose equivalent lies between 5 and 20, and when a
mixiure of several maitodextrins is applied, the dextrose equivalent of the
mixture lies between 5 and 20 and the dextrose equivalent of sach
individual maliodextrin contained ir the mixture lies between 2 and 40,
process for its production and medicament for the treatment and

prophylaxis of iron deficiency conditions.
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Vifor (International) AG

Aqueous iron carbohydrate complexes, their production and

medicaments containing them

The present invention concerns water-soluble iron carbohydrate
compiexes which are used for the freatment of iron deficiency anaemiaq,
their preparation, medicaments containing them and their use for the
prophylaxis or freatment of iron deficiency anaemia. The medicaments

are especially useful for parenterai application.

fron deficiency anaemia ccn be freated or prophylactically treated by
the application of medicamenis confaining iron. In this respect the use
of iron carbohydrate complexes is known. A water soluble iron (1)
hydroxide sucrose complex is a frequently and successfully used
preparation (Danielson, Salmonson, Derendorf, Geisser, Drug Res., Vol.
46 615 — 621, 1996]). It is also known in the art to use, for parenteral
application, iron dextran complexes as well as complexes based on
pullulans (WO 02/46247), which are difficult to obtain and have to be
produced under pressure at high femperatures and involving

hydrogenating steps. Other iron carbohydrate complexes are also known

for cral application.

The oroblem 1o be sclved by the present invention is to provide an iron
preparation which is especially to be applied parenterally and which can
easily be sterilized, the known parenterally applicable preparations on
the basis of sucrose cnd dexiran were only stable at temperatures up to
100 °C., which made sterilisation difficult. Further, the preparation o be
provided by the invention shall have reduced toxicity and shall avoid
dangerous anaphylactic shocks which can be induced by dextran. Also,
“he stability of the complexes ¢f the preparation shall be high in order to
enable a high applicable dosage and a high rate of applicction.
Furthermore, the iren preparction is fo be producibles from easily

obtainable starting products and withcut great effort.
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In accordance with the present invention the problem can be solved by
providing iron [lll) caroohydrate comptexes on the basis of the oxidation
products of malicodextrins, Therefore, an object of the present invention
are water soluble iron carbohydrate complexes which are obtainable
from an aqueous solution of an iron (lil) salt and an agueous soluticn of
the oxidation product of cne or more maltodexfrins, using an agueous
hypochliorite solution at an alkaline pH-value of e.g. 8 to 12 wheie, when
one maltodextrin is applied, its dextrocse equivalent lies between 5 and
20. and when a mixture of several maltodextrins is applied, the dextrose

equivalent of the mixture lies between 5 and 20 and the dexfrose

equivalent of each individual maitodexirin contained in the mixture lies

between 2 and 40.

A further object of the present invention is a process for producing the
iron carbohydrate complexes according to the invention wherein one or
more maltodextrins are oxidized in an agueous solution at an alkaline
pH-value of e.g. 8 to 12 using an aqueous hypochlorite soiution and
reacting the obtained solution with an aqueous scluticn of an iron (1)
salt where, when one maltodextrin is applied, its dextrose equivalent lies
between 5 and 20, and when a mixture of several maltodextring is
applied, the dextrose equivalent of the mixture lies between 5 and 20

and the dextrose equivalent of each individual maltodextrin contained in

the mixture lies between 2 and 40,

The usable maltodextrins are easiiy obtainable starting products, and

they are commercially available.

In order to prepare the ligands of the complexes of the invention, the
maltodextrins are oxidized in an agueous solution with a hypochlorite
soiution. Suitable examples are soluticns of alkali hypochiorites such as a
solution of sodium hypochlorite. Commercially available solutions can be
used. The concentration of the hypochlorite solution is, e.g. at least 13 %
by weight, preferably in the order of 13 10 16 % by weight, calculated as

active chlorine. Preferably the scolutions are used in such cn amount that
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about 8Q to 100 %, preferably about 90 % of one aldehyde group per
molecule of maliodextrin is oxidized. In this manner, the reactivity
caused by the glucose content of the maliodextrin molecules is lowered

to 20% or less, preferably to 10% or less,

The oxidation is carried out in an alkaline soiution, e.g. at a pH of 8§ to
12, for example 9 to 11. As an example, oxidation can be carried out at
temperatures in the order of 15 to 40 °C, preferably of 25 to 35 °C. The

reaction times are, e.g. in the order of 10 minutes to 4 hours, e.g. 1 to

1.5 hours.

By this procedure the degree of depolymerisation of the starting
maltodextrins is kept at a minimum. Only theoretically it is assumed that
the oxidation occurs mainly at the terminal aldehyde group (acetal or

semiacetal group respectively) of the maltodextrin molecules.

It is also possible 1o cafaiyse the oxidation reaction of the maltodextrins,

The addition of bromide ions is suitable, e.g. in the form of alkali
promides, for example sodium bromide. The added amount of bromide
is not critical. The amount is kept as low as possibie in order to achieve
an end product {Fe-complex) which can easily be purified. Catalytic

amounts are sufficient. As stcté&%bbove, the addition of bromide is

possibie, however, not necessary.

Further, it is also possible to use other oxidation systems, such as e.g. the
known ternary oxidation system hypochlorite/alkali bromide/2,2.6,6, -
tetramethypiperidine-1-oxy! (TEMPQO) for the oxidation of the
maltodextrins. The process to oxidize maltodextring catalytically with
alkalli bromides or with the ternary TEMPO system is described e.g. by
Thaburet et al in Carbohydrate Research 330 {2001} 21 - 29, which

method can be used for the present invention,

In order to prepare the complexes of the invention the obtained oxidized
maltodexirins are reacted with an iron (1] salt in an agueous solution. In

order to do so, the oxidized maltodextrins can be isolated and
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redissolved; however, it is also possible o use the obtained aqueous
soiutions of the oxidized maltodextrins dirsctly for the further reaction

with the agueous iron (lil) solutions.

Water soluble salts of inorganic or organic acids, ‘'or mixtures thereof,
such as halides, e.g. chloride and bromide or sulfates can be used as
iron (1) salis. It is preferred to use physiologically acceptable salts. It is

especiaily preferred to use an aqueous solution of iron (1) chloride.

It has been found that the presence of chloride ions favours the
formation of the complexes. The chloride ions can be used in the form of
water soluble chlorides such as alkali metal chiorides, e.g. sodium
chloride, potassium chlaoride or ammonium chloride. As stated, the iron

(Il1) is preferably used in the form of the chicride.

For instance, the aqueous solution of the oxidized maltodextrin can be
mixed with an agueous solufion of the iron (lll} salt in order to carry out
the reaction. Here, it is preferred to proceed in a manner so that during
and immedio‘rély after mixing of the oxidized maltodextrin and the iron
(1) salt, the pH is strongly acid or so low that no hydrolysis of the iron (Il)
salt occurs, e.g. 2 or less, in order to avoid an undesired precipitation of
iron hydroxides. In general, it is not necessary to add an acid, if iron (i)
chioride is used, since aqueocus solutions of iron (lil) chloride can be
sufficiently acid. Only after mixing, the pH is raised o values of e.g. in
the order of af least &, for example upto 11, 12, 13 or 14, The pH is
oreferably raised slowly or gradually which, for example, can be
achieved by first adding a weak base, for exampie, up tc a pH of about
3, and then neutralizing further using a sfronger base. Examples of weak
bases are alkaii — or alkaiine earth - carbonates, bicarbonates, such as
sodium and petassium carbonate or bicarbaonate, or ammonia.
Examples of strong bases are alkali — or alkaline earth - hydroxides such

as sodium, potassium, calcium or magnesium hydroxide.

The reaction can be improved by heating. For example, temperatures in

the order of 15 °C up to boiling point can be used. |7 is preferred to raise
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the femperature gradually. Thus, for example, it is possible to heat to

apecut 15 fo 70 °C ond then raise the femperature gradually up to ooiling

point.

The reaction times are, for example, in the order of 156 minutes up to
several hours, e.g. 20 minutes to 4 hours, such as 25 to 70 minutes, e.g.

30 to 60 minufes.

The reaction can be carried out in a weakly acid range, for example, at
a pH in the order of 5 to 6. However, it has been found, that it is useful,

but not necessary, to raise the pH during the formation of the compliexes

to higher values of up o 11, 12, 13 or 14. In order to complete the
reaction, the pH can be lowered then by addition of an acid, for
exampie, to the order of 5 10 6. It is possible fo use incrganic or organic
acids or mixture thereof, especially hydrocgen halide acids such as

hydregen chloride or agueous hydrochloric acid respectively.

As stated above, the formation of the complexes is usually improved by
heating. Thus, at the preferred embodiment of the invention, wherein the
pH is raised during the reaction to ranges of at least 5 and above up io
11 or 14, it is, for instance, possible to work at first at lower temperatures
in the order of 15 1o 70°C, such as 40 to 460°C, e.g. about 50 °C,
whereafter the pH is reduced to values in the order of at least 5 and the

temperature is gradually raised cover 50 °C up to boiling point.

The reaction times are in the arder of 15 minutes up to saveral haours and
they can vary depending on the reaction temperature. If the process is
carried out with an intermedicte pH of more than 5, it is, for example,
possible to work 15 to 70 minutes, e.g. 30 to 60 minutes, at the
enhanced pH, for example at temperatures of up to 70°C, whereafter the
pH is lowered to a range in the order of at least 5 and the regction is
carrfied out for a further 15 to 70 minutes, e.g. 30 to 60 minutes, at
temperatures e.g. up to 70°C, and optionally a further 15 to 70 minutes,

e.g. 30 to 60 minutes, af higher temperatures up to boiling point.
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After the reaction the obtained solufion can be cooled 16 e.g. room
temperature and can opticnally be diluted and optionally be filtered.
After cooling, the pH can be adjusted 1o the neutral point or a liffle
pelow, for example, to values of 5 to 7, by the addition of an acid or
base. It is possible io use e.g. the acids and bases which have been
mentioned for carrying out the reaction. The solutions obtained are
purified and can directly be used for the production of medicaments.
However, it is also possible to isclate the iron (Il) complexes from the
solution e.g. by precipitation with an alcohol such as an alkanol, for
example, ethanol. Isolction can also be effected by spray-drying.
Purification can take place in the usual way, especially in order 7o
rermove salts. This can, for example, be carried out by reverse osmaosis. It
is, for example, possible to carry out the reveise osmosis before spray-

drying or before a direct application in medicaments.

The iron content of the obtained iron (lilj corbohydrate complexes is, for
example, 10 1o 40 % weight/weight, especially, 20 to 35 %
weight/weight. They can easily be dissolved in water. It is possible fo
prepare neufral aqueous solutions which, e.g. have aniron content of 1
% weight/vol. to 20 % weight/vol. Such solutions can be sterilised
thermically. The weight average molecular weight mw of the obfained
complexes, is, for example, 80 kDa to 400 kDa, preferably 80 kDa to 350
kDa. especially preferred up to 300 kDa (measured by gel permeation
chromatography, e.g. as described by Geisser et al, in Arzneim.
Forsch/Drug Res. 42(l1), 12, 1439-1452 (1992), paragraph 2.2.5).

As stated above, it is possible to provide agueous sotutions from the
complexes of the invention. These soiutions are especially useful for
parenteral application. However, it is also possible to apply them orally
or topically. Contrary o the known parenterally applicable iron
preparations they can be sterilized at high temperatures, e.g. at 121 °C
and above, at short contact times of, e.g. 15 minutes, by acquiring Fq =
15. The contcct times are correspondingly shotter at higher
temperatures. Preparations hitherto known had tc be sterilely filtrated

and mixed with preservatives, such as benzyl alcohol or ohenol. Such
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additives dre nct necessary in the invention. Eence. it is possivle to fill
the solutions of the complexes, for example, into ampoules. It is, for
example, possible, fo fill solutions having a content of 1 to 20 % by
weight, e.g. 5 % by weight, into vessels such as ampoules or phials of
e.g. 2to 100 ml, e.g.. up to 50 ml. The preparation of the parenteraliy
cpplicable solutions can be carried out as known in the art, optionally
using additives which are normally used for parenteral solutions. The
solutions can be formulated in such a way that they can be administered
by injection or in the form of an infusion, e.g., in brine solution. For the

oral or topical appflication it is possible te formulate preparations with

usual excipients and additives.

Thus, a further object of the invention are aqueous medicaments which
are especially usefui for the parenteral, intravenous but also
inframuscular application as well as for the oral or topical application:
they are especially useful for the treatment of iron deficiency anaemia.
A further object of the invention is also the use of the iron (Hn
carbohydrate complexes according to the invention for the treatment
and prophylaxis of iron deficiency anaemia or the production of
medicaments especially for the parenteral treatment iron deficiency

anaemia. The medicaments can be used in human and veterinary

medicine,

The cdvantages which are achieved with the ron (Ill) carbohydrate
complexes of the invention are the above-mentioned high sterilisation
temperatures as well as the low toxicity and the reduced danger of
anaphylactic shock. The toxicity of the complexes according to the
invention is very low. The LDs, lies at over 2000 mg Fe/kg, compared to
the LDy of the known pullulan complexes, which lies at 1400 mg Fe/kg.
In view of the high stability of the complexes of the invention, it is
possible fo enhance the rates of application as well as the dosages.
Thus, it is possible to apply the medicaments of the invention
parenterally in the form of a single dose. Such a single dose s, for
example, 500 to 1000 mg iron; it can be applied, for example, during
the course of one hour. A further advantage lies in the high degree of

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 118
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



20

25

CA 02493806 2005-02-09
8

availability of the maltodexirins used as starting products, which are,

e.g., commercially available additives in the focod processing industry.

In the present description, as well as in the following examples, the
dextrose equivalents are measured gravimetrically. In order fo do so, the
maltodextrins are reacted in a boiling aqueous solution with Fehling’s
solution. The reaction is carried out quantitatively, i.e. unfii the Fehling’s
solution is no longer discoloured. The precipitated copper () oxide s
dried at 105°C until a constant weight is achieved and measured
gravimetrically. The glucose content (dexirose equivalent) is calculated
from the obtained results as % weight/weight of the maltcdextrin dry

substance. It is, for example, possibie to use the following solutions: 25

ml! Fehling’s solution |, mixed with 25 ml Fehling’s solution {I; 10 ml
agueous maltodextrin solution (10 % mol/vol) (Fehling’s solution I 34.6 g
copper {1} sulfate dissolved in 500 ml water: Fehling’s solution i1 173 g

potassium sodium tartrate and 50 g sodium hydroxide dissolved in 400

ml water).

Example 1

100 g maltodextrin (9.6 dextrose equivalent measured gravimetrically)
are dissolved by stirring in 300 mil water at 28 °C and oxidized by

addition of 30 g sodium hypochlorite solution (13 tc 16 weight percent

active chlorine} at pH 10.

At first, the oxidized maltodextrin solufion and then 554 g sodium
carbonate solution (17.3 % weight/weight) are added at room
temperature to 352 g of a stirred iron (lll) chloride solution (12 % weight

by weight Fe).

Then, the pH is adjusted to 11 by addition of sodium hydroxide and the
solution is heated to 50 °C and kept at 50 °C for 30 minutes. Then,
acidification to a pH of 5 to & is effected by additicn of hydrochloric
acid, the solution is kept af 80 °C for a further 30 minutes and then

heated to 97 - 28 °C and the temperature is kept for 30 minutes at this
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range. After cooling the solution to room femperature, the pH is adjusted

to 6 - 7 by the addition of sodium hydroxide,

The solution is then filtered through a sterilisaiion filter and then
examined for sediments. Thereafter, the complex is isolated by

precipitation with ethanol in a range of 1 : 0.85 and then dried in

vacuum at 50 °C.

The yield is 128 g (conesponding To 87 % of the theoretical value) of a

brown amorphic powder having an iron content of 29.3 % weight/weight

(measured complexometricallyj.
Maolecular weight mw 271 kDa.

Example 2

200 g maltodextrin (9.6 dextrose equivalent rﬁecsured gravimetrically)
aie dissolved by stirring in 300 mil water at 25 °C and coxidized by

addition of 30 g sodium hypochiorite solution (13 to 16 weigh! percent

active chiorine] at pH 10.

At first the oxidized maltodextrin solution and then 554 g sodium
carbonate solution (17.3 % weight/weight) are added at room
temperature to 352 g of a stirred iron (1) chioride sclution (12 % weight

by weight Fe}.

Then the pH is adjusted to 11 by addition of sodium hydroxide and the
solufion is heated to 50 °C and kept for 30 minutes at 50 °C. Then,
acidification to a pH of § fo 6 is effected by addition of hydrochloric
acid, the solution is kept at 50 °C for a further 30 minutes and then
heated to 97 - 98 °C and the temperature is kept for 30 minutes at this
range. After cooling the solution to rcom temperature the pH is adjusted

to & - 7 by the addition of sodium hydroxide,
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The solution is then filtered tThrough a sterilisation filter and then
examined for sediments. Thereafter, the complex is isolated by

precipitation with ethanol in a range of 1 : 0.85 and then dried in

vacuum at 50 °C,

The yield is 123 g (cornesponding to 65 % of the theoretical value) of a
brown amorphic powder having an iron content of 22,5 % weight/weight

(measured complexometrically).
Molecular weighf mw 141 kDa.

Exampile 3

100 g maltodextrin (9.6 dextrose equivalent measured gravimeirically)
are dissolved by stirring in 300 ml water at 25 °C and oxidized by
addition of 30 g sodium hypochlotite solution (13 to 16 weight percent

active chlorine) and 0.7 g sodium bromide of pH 10.

At first the oxidized maltodextrin solution and then 554 g sodium
carbonate solution (17.3 % weight/weight) are added at room

temperature to 352 g of a stirred iron () chicride sotution (12 % weight

by weight Fe].

Then the pH is adjusted to 6.5 by addition of sodium hydroxide and the
solution is heated to 50 °C and kept for 60 minutes at 50 °C. Then,
acidification to a pH of & to 6 is effected by addition of hydrochloric
acid, the solution is kept at 50 °C for a further 30 minutes and then
heated to 97 - 98 °C and the temperature is kept for 30 minutes at this
range. After cooling the solution to room temperature the pH is adjusted

to 6 - 7 by the addifion of sodium hydroxide.

The solution is then filtered through a sterilisation filter and then
examined for sediments. Thereafter, the complex is isolated by

precipitation with ethanol in a range of 1 : 0.85 and then dried in

vacuum at 50 °C.
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The vield is 139 g (corresponding to 88 % of the theoretical value) of a

prown amoiphic powder having an iron content of 26.8 % weight/weight

(measured complexometrically).

Molecular weight mw 140 kDa.

Example 4

A mixfure of 45 g maltodextrin (6.6 dexirose equivalent measured
gravimetrically) and 45 g maltodextrin (14.0 dextrose equivalent
measured gravimetrically) is dissolved by stirring in 300 mi water at 25 °C
and oxidized by addition of 25 g sodium hypochlorite solution (13 to 16

weight percent active chlorine) and 0.6 g scdium bromide at pH 10.

At first the oxidized maltodextrin sclution and then 554 g sodium
carbonate sojution (17.3 % weight/weight) are added at room
temperature to 352 ¢ of a stirred iron (I} chloride solufion (12 % weight

by weight Fe}.

Then the pH is adjusted to 11 by addition of sodium hydroxide and the
solution is heated to 50 °C and kept for 30 minutes at 50 °C. Then,
acidification to a pH of 5 to 6 is effecied by addition of hydrochloric
acid, the sofution is kKept at 50 °C for a further 30 minutes and fhen
heated to 97 - 98 °C and the temperafure is kept for 30 minutes at this

range. After cooling the solution to room femperafure the pH is adjusted

to 6 - 7 by the addition of sodium hydroxide.

The solution is then filiered through a sterilisation filfer and then
examined for sediments. Thereafter, the complex is isolated by
precipitation with ethanol in a range of 1 1 0.85 and then dried in

vacuum at 50 °C.
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The yield is 143 g (corresponding to 90 % of the theoretical value) of a

brown amorphic powder having an iron content of 26.5 % weight/weight

(measured complexometricallyj.

Molecular weight mw 189 kDa,

Example 5

20 g maltodextrin (14.0 dextrose equivalent measured gravimetrically)
are dissolved by stirring in 300 ml water at 285 °C and oxidized by
addition of 35 g sodium hypochlorite solufion (13 fo 16 weight percent

active chiorine) and 0.6 g sadium bromide at pH 10.

At first, the oxidized malitodextrin solution and then 554 g sodium
carbonate solution (17.3 % weight/weight) are added at room

temperature to 352 g of a stirred iron (I} chlbride solution (12 % weight

by weight Fe).

Then the pH is adjusted to 11 by additfion of sodium hydroxide and the
solution is heated to 50 °C and kept for 30 minutes at 50 °C. Then,
ccidification to a pH of 5 fo 6 is effected by addition of hydrochloric
acid, the solution is kept at 50 °C for a further 30 minutes and then
heated to ?7 - 98 °C and the temperaiure is kept for 30 minutes at this
range. After cooling the solution to room temperature the pH is adjusted

to 6 - 7 by the addition of sodium hydroxide.

The solution is then filtered through a steritisation filter and then
examined for sediments. Thereafter, the complex is isclated by

precipitation with efthanol in a range cf 1 : 0.85 and then dried in

vacuum at 50 °C.

The yield is 131 g (cornespending to 93 % of the theorefical value) of a

brown amorphic powder having an iron content of 29.9 % weight/weight

(measured complexometrically).
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Molecular weight mw 118 kDa.

Example 6

A mixture of 45 g maltodextrin (5.4 dextrose equivalent measured
gravimetrically}) and 45 g maltodextrin (18.1 dextrose equivalent
measured gravimefrically) is dissclved by stirring in 300 ml water at 25 °C
and oxidized by addition of 31 g sodium hypochlorite solution (13 1o 16
weight percent active chiorine) and 0.7 g sodium bromide at pH 10.

At first the oxidized maltodextrin solution and then 554 g sodium
carbonate solution (17.3 % weight/weight) are added at rocom

temperature to 352 g cf a stirred iron (1) chilcride solution (12 % weight

by weight Fe).

Then the pH is adjusted to 11 by addition of sodium hydroxide and the
solution is heated to 50 °C and kept for 30 minutes at 50 °C Then,
acidification to a pH of 5 to 6 is effected by addition of hydrochloric
acid, the solution is kept at 50 °C for a further 30 minutes and then
heated to 97 - 98 °C and the temperature is kept for 30 minutes at this
range. After cooling the solution to rocm temperature the pH is adjusted

to & - 7 by the addition of sodium hydroxide.

The solufion is then filtered through a sterilisation filter and then
examined for sediments. Thereafter, the complex is isolated by

precipitation with ethanol in a range of 1 : 0.85 and then dried in

vacuum at 50 °C.

The yield is 134 g (corresponding toc 88 % of the theoretical value) of a
brown amorphic powder having an iron content of 27.9 % weight/weight

(measured complexometrically).

Maolecular weight mw 178 kDa,
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Example 7

100 g maitcdexirin (9.6 dextrose equivalent measured gravimetrically)
are dissolved by stirring in 300 mil water at 25 °C and oxidized by
addition of 29 g sodium hypochlorite soiution (13 fo 16 weight percent

active chlorine) and 0.7 g sodium bromide at pH 1C.

At first the oxidized maltodexfrin solution and then 5§54 g sodium
carbonate solution (17.3 % weight/weight] are added at room

temperature to 352 g of a stirred iron (i) chloride solufion (12 % weight

by weight Fe}.

Then the pH is adjusted to 11 by addition of sodium hydroxide and the
solution is heated to 50 °C and kept for 30 minutes at 50 °C. Then,
acidification to a pH of &5 to 6 is effected by addition of hydrochioric
acid, the solution is kept at 50 °C for a further 70 minutes. After cooling

the solufion to room temperature the pH is adjusted to & - 7 by the

addition of sodium hydroxide.

The solufion is then filtered through a sterilisation filter and then
examined for sediments. Thereafter, the complex is isclated by

precipitation with ethanol in a range of 1 : 0.85 and then dried in

vacuum at 50 °C.

The vield is 155 g (corresponding to 90 % of the theoretical value) of a

brown amorphic powder having an iron content of 24.5 % weight/weight

(measured complexometrically).

Meoiecular weight mw 137 kDa.

Example 8

126 g maltodextrin (6.6 dextrose equivalent measured gravimetrically)

are dissolved by stirring in 300 ml water at 25 °C and oxidized by
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addition of 24 g sodium hypochloiite soiution (13 to 16 weight percent

active chlorine) and 0.7 g sodium bromide at pH 10.

At first the oxidized maltodextrin solufion and then 554 g sodium
carbonate solution (17.3 % weight/weight) are added at rcom
temperature to 352 g of a stirred iron (Ill) chioride solution (12 % weight

by weight Fej.

Then the pH is adjusted to 11 by additicn of sodium hydroxide and the
solution is heated to §0 °C and kept for 30 minutes at 50 °C. Then,
acidification to a pH of § to 6 is effected by addition of hydrochioric
acid, the solution is kept at 50 "C for a further 70 minutes. After cocling

fhe solution 1o rcom temperature the pH is adjusted to 6 - 7 by the

addition of sodium hydroxide.

The solution is then filtered through a sterilisation filter and then
examined for sediments. Thereafter, the complex is isoiated by

precipitation with ethano! in a range of 1 : 0.85 and then dried in

vacuum ai 50 °C.

The yield is 171 g (cerresponding to 86 % of the theoretical value) of a

prown amorphic powder having an iran content of 21.35 % weight/weight

(Mmeasured complexometrically).
Molecular weight mw 170 kDa.

Comparative test

In the following the characteristics of the iron carbohydrate complexes
are compared with a commercially avoilable iron sucrose complex. I
can be seen that the iron content can be enhanced, the thermal
freatment can be carried cut af higher temperatures and the toxicity

(LDsy) can be lowered in accordance with the invention.
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[ According to the Iron hydroxide/sucrose
invention complex
Fe content [%] 5.0 2.0
pH 5-7 10.5-11.0
mw [kDa]" 80 - 350 134 - 54
Thermal treatment 121 °C/1 % 100 °C/35°
Do I.V., w.m. [Mg > 2000 > 200
Fe/kg body weight]
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Vifor (International) AG

Claims

1.

Wwater soluble iron carbohydrate complex obfainable from an
aqueous solufion of iron (lll} salt and an aqueous solutfion of The
oxidation product of one or more maltrodexirins using an agueous
hypochlorite solution at a pH-value within the alkaline range,
where, when one maltodextrin is applied, its dexirose equivalent
lies between 5 and 20, and when a mixfure of severai
maltodextring is applied, the dextrose equivalent of the mixture lies
befween 5 and 20 and the dextrose equivalent of ecch individual

maltodextrin contained in the mixiure lies between 2 and 40.

A process for producing an iron carbohydrate complex according
to claim 1, wherein one or more malirodextrins are oxidized in an
aqueous sclution at an alkaline pH-value using an agueous
hyprochicrite solution and the obtained solution is reacted with an
aqgqueous solufion of an iron (lll} salt, where, when one maltodextrin
is applied, its dextrose equivalent lies between 5 and 20, and
when a mixture of several maltodextrins is applied, the dextrose
equivalent of the mixture lies befween 5 and 20 and the dextrose

equivalent of each individual maltodextrins contained in the

mixture lies between 2 and 40.

A process according to claim 2, characterized in that the oxidation
of the maitodextrin or the maltodextrins is carried out in the

presence of bromide ions.

A process according to claim 2 or 3, characterized in that the iron

{(Il1) chioride is used as the iron (i) salt.

A process according fo claims 2, 3 or 4, characterized in that the
oxidized malirodextrin and the iron (IIl) salt are mixed to form an
agueous solution having a pH-value so low that no hydrolysis of the

iran () salt occurs, whereafter the pH is raisec to 5 fo 12 by the
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addition of a base.

A process according to any of claims 3 to 5, characfterized in that

6.
the reaction is carried out at a temperature of 15 °C up to boiling
point for 15 minutes up o several hours.

7. A medicament containing an aqueous solution of an iron
carbohydrate compiex accoerding to claim 1 or 2 or obtained in
accordance with any of claims 3 to 6.

8. A medicament according to claim 7 formulated for parenteral or
oral application.

9. Use of the iron carbohydrate compiexes according to claim 1, or
obtained in accordance with any of claims 2 to 6, for the therapy
or prophylaxis of iron deficiency.

10. Use of the iron carbohydrate complexes according to claim

1, or obtained in accordance with any of claims 2 fo 6, for the
poroduction of a medicament for therapy or prophylaxis of iron

deficiency.

Waiter-soluble iron carbohydrate complex according to claim

1 for therapy or prophylaxis of iron deficiency.
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TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT

UNDER 37 C.F.R. §1.97(b)

Sir:

In accordance with the provisions of 37 C.F.R. § 1.56, Applicants request citation
and examination of the references identified on the attached PTO-SBO8A and PTO-
SB08B forms, in accordance with 37 C.F.R. §1.98, be made during the course of
examination of the above-referenced application for United States Letters Patent.

Under 37 C.F.R. § 1.97(b), the information disclosure statement submitted
herewith is being filed before the mailing of a first Office action on the merits.

Applicants enclose a copy of the Canadian Office Action in corresponding
Canadian Application No. 2,635,894, dated 17 October 2013. Some references cited in
the corresponding Canadian Application were previously submitted and are not being
filed herewith.

The filing of this information disclosure statement shall not be construed as a
representation that a search has been made, an admission that the information cited is,
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or is considered to be, material to patentability, or that no other material information
exists (see 37 C.F.R. § 1.97(g)). The filing of this information disclosure statement shall
not be construed as an admission against interest in any manner.

It is believed that no fees are due with the filing of this Information Disclosure
Statement. However, the Commissioner is hereby authorized to charge any fees that
may be required or credit any overpayments to Dentons US LLP Deposit Account No.
19-3140.

Respectfully Submitted,
04 February 2014 /Kathleen E. Chaffee/

Date Kathleen E. Chaffee, Reg. No. 69,903
Attorneys or Agents for Applicant(s)

Dentons US LLP

P.O. Box 061080

Wacker Drive Station, Willis Tower
Chicago, IL 60606-1080

Phone: 312.876.8000

Fax: 312.876.7934

Page 2 of 2

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 133
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



UNITED STATES PATENT 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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO.
13/847,254 03/19/2013 Mary Jane Helenek 30015730-0060 1098
26263 7590 12/30/2013
EXAMINER
DENTONS US LLP |
P.O. BOX 061080 LAU, JONATHAN S

CHICAGO, IL 60606-1080

| ART UNIT | PAPER NUMBER
1673
| MAIL DATE | DELIVERY MODE
12/30/2013 PAPER

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.

PTOL-90A (Rev. 04/07)

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 134
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



Application No. Applicant(s)
13/847,254 HELENEK ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
Jonathan S. Lau 1673 ,S\I‘g“‘s

-- 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 2MONTHS 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

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)[XI Responsive to communication(s) filed on 19 Mar 2013.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____ .
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;therestriction requirement and election have been incorporated into this action.

4[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5 Claim(s) 1-20is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) _____is/are allowed.
7)[0 Claim(s is/are rejected.

)
8)[] Claim(s) is/are objected to.
9 Claim(s) 1-20 are subject to restriction and/or election requirement.
* If any claims have been determined allowable, 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
hitp/rweww . usplo.aov/patents/init_events/peh/index.jsp or send an inquiry to PPHfeadback@usplo.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al )] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2] Certified copies of the priority documents have been received in Application No.
3.0 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)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) D Other:
Paper No(s)/Mail Date 4 ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20131227
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DETAILED ACTION
The present application is being examined under the pre-AlA first to invent

provisions.

This Office Action details two election of species requirements.

Election of Species

This application contains claims directed to the following patentably distinct First
species of disease, disorder, or condition; and Second species of iron carbohydrate
complex. The species are independent or distinct because the different disease,
disorder, or condition defines different patient populations in need of treatment thereof
and the different species of iron carbohydrate complex have different chemical
structures with corresponding pharmacological and immunological properties. In
addition, these species are not obvious variants of each other based on the current
record.

Examples of First species of disease, disorder, or condition:

1a) iron deficiency anemia associated with pregnancy disclosed in claim 6,

1b) iron deficiency anemia associated with rheumatoid arthritis disclosed in claim
6, and

1¢) restless leg syndrome disclosed in claim 7.

Examples of Second species of iron carbohydrate complex
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2a) the iron carboxymaltose polynuclear iron (Ill)-hydroxide 4(R)-(poly-(1—4)-O-
a-glucopyranosyl)-oxy-2(R),3(S),5(R),6-te- trahydroxy-hexanoate disclosed in claim 14,
and

2b) the polyglucose sorbitol carboxymethyl ether-coated non-stoichiometric

magnetite complex disclosed in dependent claim 16.

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or
a single grouping of patentably indistinct species, for prosecution on the merits to which
the claims shall be restricted if no generic claim is finally held to be allowable. Currently,
all claims are generic or sub-generic to the first species, .

There is a search and/or examination burden for the patentably distinct species
as set forth above because at least the following reason(s) apply:

(c) the species require a different field of search (for example, employing different

search queries for treatment of different conditions defining distinct patient

populations, for example iron deficiency anemia associated with pregnancy,

psychomotor and cognitive development in children, or mensuration; and

different search queries for iron carbohydrate complex have different chemical

structures with corresponding pharmacological and immunological properties).

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a species to be examined even though the requirement

may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
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the elected species or grouping of patentably indistinct species, including any
claims subsequently added. An argument that a claim is allowable or that all claims are
generic is considered nonresponsive unless accompanied by an election.

The election may be made with or without traverse. To preserve a right to
petition, the election must be made with traverse. If the reply does not distinctly and
specifically point out supposed errors in the election of species requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable on the elected
species or grouping of patentably indistinct species.

Should applicant traverse on the ground that the species, or groupings of
patentably indistinct species from which election is required, are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing them
to be obvious variants or clearly admit on the record that this is the case. In either
instance, if the examiner finds one of the species unpatentable over the prior art, the
evidence or admission may be used in a rejection under 35 U.S.C. 103 or pre-AlA 35
U.S.C. 103(a) of the other species.

Upon the allowance of a generic claim, applicant will be entitled to consideration
of claims to additional species which depend from or otherwise require all the limitations

of an allowable generic claim as provided by 37 CFR 1.141.
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Due to the complexity of the species election requirements, no telephone

communication was made. See MPEP 812.01.

Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be corrected in compliance with 37 CFR 1.48(a) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. A request to correct inventorship under 37 CFR 1.48(a)
must be accompanied by an application data sheet in accordance with 37 CFR 1.76 that
identifies each inventor by his or her legal name and by the processing fee required

under 37 CFR 1.17(i).

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jonathan S. Lau whose telephone number is (571)270-
3531. The examiner can normally be reached on Monday - Thursday, 9 am - 4 pm
EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Shaojia Anna Jiang can be reached on 571-272-0627. 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.

/Jonathan S Lau/
Examiner, Art Unit 1673
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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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 13/847,254 Examiner: Jonathan S. Lau
Applicant: Mary Jane Helenek et al. Group Art Unit: 1623
Filed: 19 March 2013 Confirmation No.: 1098
Docket No.: 30015730-0060 Customer No.: 26263
Title: METHODS AND COMPOSITIONS

FOR ADMINISTRATION OF IRON

24 October 2013

FILED VIA EFS-WEB

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT

UNDER 37 C.F.R. §1.97(b)

Sir:

In accordance with the provisions of 37 C.F.R. § 1.56, Applicants request citation
and examination of the references identified on the attached PTO-SB08B form, in
accordance with 37 C.F.R. §1.98, be made during the course of examination of the
above-referenced application for United States Letters Patent.

Under 37 C.F.R. § 1.97(b), the information disclosure statement submitted
herewith is being filed before the mailing of a first Office action on the merits.

Applicants enclose a copy of the European Office Action in corresponding
European Application No. EP 07716309.5, dated 5 July 2013. The references cited in
the corresponding European Application were previously submitted and are not being
filed herewith.

The filing of this information disclosure statement shall not be construed as a
representation that a search has been made, an admission that the information cited is,
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Application No. 13/847,254
Information Disclosure Statement of 24 October 2013

or is considered to be, material to patentability, or that no other material information
exists (see 37 C.F.R. § 1.97(g)). The filing of this information disclosure statement shall
not be construed as an admission against interest in any manner.

It is believed that no fees are due with the filing of this Information Disclosure
Statement. However, the Commissioner is hereby authorized to charge any fees that
may be required or credit any overpayments to Dentons US LLP Deposit Account No.
19-3140.

Respectfully Submitted,
24 October 2013 /Kathleen E. Chaffee/

Date Kathleen E. Chaffee, Reg. No. 69,903
Attorneys or Agents for Applicant(s)

Dentons US LLP

P.O. Box 061080

Wacker Drive Station, Willis Tower
Chicago, IL 60606-1080

Phone: 312.876.8000

Fax: 312.876.7934

81307489\V-2
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPL0.Z0ov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/847,254 03/19/2013 Mary Jane Helenek 30015730-0060
CONFIRMATION NO. 1098
26263 PUBLICATION NOTICE
DENTONS US LLP
P.O. BOX 061080 L AR O

CHICAGO, IL 60606-1080

Title:METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON

Publication No.US-2013-0230565-A1
Publication Date:09/05/2013

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 USPTQO'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
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Doc code: IDS PTO/SB/08a (01-10)
Lo . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement {IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF GOMMERGE

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 13847254
Filing Date 2013-03-19

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Mary Jane Helenek

Art Unit ‘ 1623

Examiner Name ‘ Jonathan S. Lau

Attorney Docket Number ‘ 30015730-0060

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 5624668 1997-04-29 Lawrence et al.
2 6599498 2003-07-29 Groman et al.
3 6960571 2005-11-01 Helenek et al.
4 7612109 2009-11-03 Geisser et al.
5 3100202 1963-08-06 Muller et al.
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
- Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document .
Figures Appear
1 20040180849 2004-09-16 Helenek et al.

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

FOREIGN PATENT DOCUMENTS Remove
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

13847254

Filing Date

2013-03-18

First Named Inventor ‘ Mary Jane Helenek

Art Unit

‘ 1623

Examiner Name

‘ Jonathan S. Lau

Attorney Docket Number

‘ 30015730-0060

Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No [Number3? Code2 j Code4| Date PP Passages or Relevant
Document -
Figures Appear
1 1997011711 WO 1997-04-03 | Luitpold Pharm., Inc. ]
2 2004037865 WO 2004-05-06 | Vifor Int. AG ]
3 2007023154 WO 2007-03-01 Vifor Int. AG ]
4 10-2005-0070014 KR 2005-07-05 | Vifor Int. AG
If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - . "
- (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s}, TS
Initials No . ; .
publisher, city and/or country where published.
1 ANDERSSON, “Clinical investigations on a new intramuscular haematinic”, British Medical Journal, 1961, 275-279 ]
9 BAILIE et al., “Hypersensitivity reactions and deaths associated with intravenous iron preparations”, Nephrol Dial |:|
Transplant, 2005, 20:1443-1449
3 BESHARA et al., “Pharmacokinetics and red cell utilization of 52Fe/59Fe-labelled iron polymaltose in anaemic patients |:|
using positron emission tomography”, Br J of Haematol, 2003, 120:853-859
4 CISAR et al., “Binding properties of immunoglobulin combining sites specific for terminal or nonterminal antigenic |:|

determinants in dextran”, J Exp Med, 1975, 142:435-459
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 13847254

Filing Date 2013-03-19

First Named Inventor ‘ Mary Jane Helenek

Art Unit ‘ 1623

Examiner Name ‘ Jonathan S. Lau

Attorney Docket Number ‘ 30015730-0060

5 ESCHBACH et al., “NKF-K/DOQI clinical practice guidelines for anemia of chronic kidney disease: update 20¢0", Am J
Kidney Dis, 2001, 37(1 Supp 1):8182-238

6 European Search Report issued October 21, 2009, in the related application EP 07716309.5

7 FIELDING, “Intravenous iron-dextrin in iron-deficiency anaemia”, British Medical Journal, 1961, 279-283

3 FISHBANE, “Safety in iron management”, Am J Kidney Dis, 2003, 41{6 Suppl 5).518-526

9 GEISSER et al., “Structure/histotoxicity relationship of parenteral iron preparations”, Drug Research, 1992, 42
(12):1439-1452

10 HAINES et al., “Delayed adverse reactions to total-dose intravenous iron polymaltose”, Internal Medicine Journal,
2009, 39:252-255

1 KUDASHEVA et al., “Structure of carbohydrate-bound polynuclear iron oxyhydroxide nanoparticles in parenteral
formulations”, Journal of Inorganic Biochemistry, 2004, 98:1757-1769

12 LANDRY et al_, “Pharmacokinetic study of ferumoxytol: a new iron replacement therapy in normal subjects and
hemodialysis patients”, Am J Nephrol, 2005, 25:400-410

13 MACDQUGALL, “Intravenous administration of iron in epoetin-treated haemodialysis patients—which drugs, which
regimen?”, Nephrol Dial Transplant, 2000, 15:1743-1745
NEWNHAM et al., “Safety of iron polymaltose given as a total dose iron infusion”, Internal Medicine Journal, 2006, 36

14 .
(10):672-674

15 NISSENSCON et al., “Controversies in iron management”, Kidney International, 2003, 64(Supplement 87):864-S71
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Application Number 13847254

Filing Date 2013-03-19

INFORMATION DISCLOSURE

First Named Inventor ‘ Mary Jane Helenek

STATEMENT BY APPLICANT  ——— ‘ 1623

( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Jonathan S. Lau

Attorney Docket Number ‘ 30015730-0060

16 SIPE et al., “Brain iron metabolism and neurodegenerative disorders”, Dev Neurosci, 2002, 24(2-3).188-196

17 SOFIC et al., “Increased iron (lll) and total iron content in post mortem substantia nigra of parkinsonian brain”, J.
Neural Transm, 1988, 74:199-205

18 SPINOWITZ et al., “The safety and efficacy of ferumoxytol therapy in anemic chronic kidney disease patients”, Kidney
International, 2005, 68:1801-1807

VAN WYCK et al., “Making sense: a scientific appreach to intravenous iron therapy”, J Am Soc Nephrol, 2004, 15
19 .
(Suppl 2):891-592

20 VAN WYCK, “Labile iron: manifestations and clinical implications”, J Am Soc Nephrol, 2004, 15(Suppl 2):5107-S111

European Official Communication dated 04 June 2012 in related Application No. EP 07716309 .5 filed 08 January

21 2007, 5 pages.

22 |HAMSTRA etal,, JAMA, pp. 1726-1731, 1980, Vol. 243, No. 17.

Australian Office Action dated 15 September 2011 in related Application No. AU2007205167 filed 08 January 2007, 3

23
pages.

24 Chinese Office Action dated 30 April 2010 in related Application No. CN200780002006 filed 08 January 2007, English
translation, 7 pages.

25 European Search Report dated 05 October 2011 in related Application No. EP077163093.5 filed 08 January 2007, 6

pages.

2% International Search Report and Written Opinion dated 12 September 2007 in related PCT Application No.
PCT/US07/00176 filed 08 January 2007, € pages.
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Application Number 13847254
Filing Date 2013-03-19

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Mary Jane Helenek
Art Unit ‘ 1623

Examiner Name ‘ Jonathan S. Lau

Attorney Docket Number ‘ 30015730-0060

27 European Search Report dated 07 August 2013 in related Application No. EP13166988.9 filed 08 May 2013, 9 pages. |:|

Korean Office Action (in Korean and English) dated 28 May 2013 in related Application No. 10-2008-701-6352 filed 04
28 O
July 2008, 13 pages.

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

*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 (WIPO

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 WIPO Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 13847254

Filing Date 2013-03-19

INFORMATION DISCLOSURE

First Named Inventor ‘ Mary Jane Helenek

STATEMENT BY APPLICANT

o Art Unit | 1623
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ Jonathan S. Lau

Attorney Docket Number ‘ 30015730-0060

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 prier 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).

[[] See attached cerfification statement.
[[] Fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

[] None
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 Date (YYYY-MM-DD)

Name/Print Registration Number

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 tc 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.

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.

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.

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).

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.

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)).

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.

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.

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

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 154
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495




Electronic Acknowledgement Receipt
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International Application Number:
Confirmation Number: 1098
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METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON

First Named Inventor/Applicant Name:

Mary Jane Helenek

Customer Number:

26263

Filer:

Kathleen E. Chaffee

Filer Authorized By:

Attorney Docket Number:
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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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): Mary Jane Helenek et al. Confirmation No: 1098
Serial No: 13/847,254 Customer No: 26263
Filed: 19 March 2013 Docket No:  30015730-0060
Examiner: Jonathan S. Lau

Art Unit: 1623

Title: METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON

FILED VIA EFS-WEB

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §1.97(b)

Sir:

In accordance with the provisions of 37 C.F.R. § 1.56, Applicants request citation
and examination of the references identified on the attached PTO-SB0O8A and PTO-
SB08B forms, in accordance with 37 C.F.R. §1.98, be made during the course of
examination of the above-referenced application for United States Letters Patent.

Under 37 C.F.R. § 1.97(b), the information disclosure statement submitted
herewith is being filed before the mailing of a first Office action on the merits.

Pursuant to 37 C.F.R. § 1.98(d), applicants are not providing copies of the
references made of record by the applicants or by the U.S. Patent and Trademark
Office in related Application Serial Numbers 12/787,283 and 11/620,986.

Applicants enclose a copy of the Korean Office Action for Application No. 10-
2008-7016352, dated 28 May 2013, in Korean and English, and documents cited
therein.

The following remarks are offered with respect to the non-English reference:
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Application No. 13/847,254
Information Disclosure Statement

KR 10-2005-0070014 is in Korean. The English-language counterpart to KR 10-
2005-0070014, WO 2004037865, is provided to serve as an English translation.

The filing of this information disclosure statement shall not be construed as a
representation that a search has been made, an admission that the information cited is,
or is considered to be, material to patentability, or that no other material information
exists (see 37 C.F.R. § 1.97(g)). The filing of this information disclosure statement shall
not be construed as an admission against interest in any manner.

It is believed that no fees are due with the filing of this Information Disclosure
Statement. However, the Commissioner is hereby authorized to charge any fees that
may be required or credit any overpayments to Dentons US LLP Deposit Account No.
19-3140.

Respectfully Submitted,
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number

Substitute for Form PTO-875 13/847,254
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (), or (&) N/A N/A N/A N/A 280
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
@7 CFR1.16(0). (). or (@) N/A N/A N/A N/A 720
‘Tss)g%ﬁlg‘/sgms 20 minus 20= | OR |x 80 - 0.00
INDEPENDENT CLAIMS ! *
(37 CFR 1.16(h) 1 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(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 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600

APPLICATION AS AMENDED - PART Il

OTHER THAN
(Column 1) {Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE(S) RATE®) FEE(S)
E AMENDMENT PAID FOR
L Total * Mi h =
S (37 CFR 1.16(i)) e x = OR |x =
= Independent * Minus | *** =
E (37 orR T 16(h)) X = OR |x =
5 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 ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus | ** = X _
= (37 CFR1.16(i)) OR |x =
% Independent * Minus | *** = X = OR |x =
w (37 CFR 1.16(h)) - -
<§( Application Size Fee (37 CFR 1.16(s))

OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 1.16()))
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.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f 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

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPL0.Z0ov

APPLICATION FILING o GRP ART
NUMBER I 371(c) DATE I UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
13/847,254 03/19/2013 1623 1740 30015730-0060 20
CONFIRMATION NO. 1098
26263 UPDATED FILING RECEIPT

DENTONS US LLP

P.0. BOX 061080 IR LT
000 61376

CHICAGO, IL 60606-1080 0000

LI

28

Date Mailed: 05/28/2013

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

Inventor(s)

Mary Jane Helenek, Brookville, NY;

Marc L. Tokars, Douglassville, PA;

Richard P. Lawrence, Calverton, NY;
Applicant(s)

Luitpold Pharmaceuticals, Inc., Shirley, NY
Assignment For Published Patent Application

Luitpold Pharmaceuticals, Inc., Shirley, NY

Power of Attorney: The patent practitioners associated with Customer Number 26263

Domestic Priority data as claimed by applicant
This application is a CON of 12/787,283 05/25/2010 PAT 8431549
which is a CON of 11/620,986 01/08/2007 PAT 7754702
which claims benefit of 60/757,119 01/06/2006

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 1.565 and 1.76.

If Required, Foreign Filing License Granted: 05/06/2013

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/847,254

Projected Publication Date: 09/05/2013

Non-Publication Request: No
page 1 of 3
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Early Publication Request: No
Title

METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON
Preliminary Class
514
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-HALT (1-866-999-4158).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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).

SelectUSA

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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPtO.gov

| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
13/847,254 03/19/2013

Mary Jane Helenek 30015730-0060

CONFIRMATION NO. 1098
26263 POA ACCEPTANCE LETTER
DENTONS US LLP
P.0. BOX 061080

L O O
CHICAGO, IL 60606-1080 000000061376286

Date Mailed: 05/28/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 05/16/2013.

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.

leggolla/

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

Applicant(s): Mary Jane HELENEK et al. Confirmation No: 1098
Serial No: 13/847,254 Customer No: 26263
Filed: 19 March 2013 Docket No: 30015730-0060
Examiner: Unknown

Art Unit: Unknown

Title: METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON

FILED VIA EFS WEB

Mail Stop Missing Parts
Commission for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

Sir:

This paper is submitted in response to the Notice to File Corrected Application
Papers dated 13 May 2013 issued in connection with the above-referenced application.
A response to this Notice is due 13 July 2013 and is being timely filed.

In response to the Notice, applicants submit the corrected replacement Figures
1-2 (2 pages).

Applicants respectfully submit that all defects in the nonprovisional application
have been satisfied. The Authorized Officer is invited to telephone the undersigned at

his/her convenience should any issues remain after consideration of the enclosed.

10f2
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Serial No: 13/847,254
Filed: 19 March 2013
Docket No. 30015730-0060

Applicants submit herewith a credit card payment via EFS-Web for the $140
surcharge for late submission of the inventor’s oath and declaration. The Commissioner
is hereby authorized to charge any required fees to Dentons US LLP Deposit Account
No. 19-3140.

Respectfully Submitted,
16 May 2013 /Kathleen E. Chaffee/

Date Kathleen E. Chaffee, Reg. No. 69,903
Agent for Applicant(s)

Dentons US LLP

P.O. Box 061080

Wacker Drive Station, Willis Tower
Chicago, IL 60606-1080

Phone: 314-259-5815

Fax: 312-876-7934

20f2
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30015730-0060 REPLACEMENT SHEET

FIGURE 1
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30015730-0060 REPLACEMENT SHEET

FIGURE 2
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PTO/AIA/80 (07-12)

Approved for use through 11/30/2014. OMB 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 respond 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:

ga;titioners associated with Customer Number: 2 6 2 6 3

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

Name Registration Name Registration
Number Number

As attomey(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignments documents
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:

El The address associated with Customer Number: 26 263
OR

Firm or
Individual Name

Address

City State Zip

Country

Telephone Email

Assignee Name and Address: Luitpold Pharmaceuticals, Inc.
One Luitpold Drive
P.O. Box 9001
Shirley, New York 11967 US

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee

savatwe | YO OGl sk L4 ol bate 075 /3
Name Mary Jane Helenek Telephone (3 / 72 & Yool
Title President and CEO

" — —

This collection of Information is required by 37 CFR 1.31, 1.32 and 1.33. The Information Is required to obtaln 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 3 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: C issi for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9193 and select option 2.
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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 0f1995, no persons arerequired to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Luitpold Pharmaceuticals, Inc.

Applicant/Patent Owner:

Application No./Patent No.: 13/847,254 Filed/Issue Date: 19 March 2013

Titleq: METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON

Luitpold Pharmaceuticals, Inc. . a Corporation

(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 one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

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

|_| 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.

[] 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 one of options A or B below):

A. 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 , Frame , or for which a copy
thereof is attached.

B. \:] 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 by37 CFR3.73(b). The information is required toobtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentialityis governed by35 U.S.C. 122and 37 CFR1.11 and1.14. Thiscollection is estimated to take 12 minutes to complete, including
gathering, preparing, and submittingthe 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 tothe 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, call 1-800-PT0-9199 and select option 2.
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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)

3. 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.

4. 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.

5. 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.

6. 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.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

D As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assighment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Kathleen E. Chaffee/ 16 May 2013
Signature Date

Kathleen E. Chaffee 69,903

Printed or Typed Name Title or Registration Number
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that yoube given certain informationin connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, pleasebe advised that: (1) the general authority forthe collection of thisinformation is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and(3) the principal purpose forwhich the
information isused by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent applicationor patent. If you do not furnish the requested information,the U.S. Patent and Trademark
Office may not be able to process and/or examineyour submission,which may result in termination of proceedings
or abandonment of the applicationor expiration of the patent.

The informationprovided 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. Arecord 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. Arecord 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. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the informationin 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 InternationalApplication 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. Arecord 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. Arecord 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. Arecord 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, arecord 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 thissystem 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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Docket Number: 30015730-0043
ASSIGNMENT

WHEREAS, Mary Jane Helenek, a citizen of the United States, residing at 13
Evans Drive, Brookville, New York 11545; Marc L. Tokars, a citizen of the United
States, residing at 202 Farmingdale Drive, Douglassville, Pennsylvania 19618; and
Richard P. Lawrence, a citizen of the United States, residing at 94 Youngs Avenue,
Calverton, New York 11933; referred to as ASSIGNORS, have invented a certain
invention entitled “METHODS AND COMPOSITIONS FOR ADMINISTRATION OF
IRON," and have executed an application for Letters Patent, entitled the same, having a
filing date of January 8, 2007, and identified as United States Patent Application Serial
No. 11/620,986; and

WHEREAS, Luitpold Pharmaceuticals, Inc., incorporated in the State of New
York, with a principal place of business at One Luitpold Drive, Shirley, NY 11967,
hereinafter referred to as ASSIGNEE, is desirous of acquiring the entire right, title and
interest in, to and under said invention and the United States Letters Patent to be
obtained therefor:

NOW THEREFORE, TO ALL WHOM IT MAY CONCERN:

Be it known that for good and valuable consideration, the receipt of which is
hereby acknowledged, the ASSIGNORS hereby sell, assign and transfer to ASSIGNEE
the full and exclusive right, title and interest to said invention and all Letters Patent of
the United States to be obtained therefor on said applications or any non-provisional,
continuation, division, renewal, substitute or reissue thereof for the full term or terms for
which the same may be granted.

ASSIGNORS also assign all of its right, title and interest in and to said invention
in all foreign countries, and all applications for Letters Patent which may evolve
therefrom, including the right to claim International Convention priority.

ASSIGNORS hereby covenant that no assignment, sale, agreement or
encumbrance has been or will be made or entered into which would conflict with this
assignment and sale.

ASSIGNORS further covenant that ASSIGNEE will, upon its request, be provided
promptly with all pertinent facts and documents relating to said applications, said
invention and said Letters Patent as may be known and accessible to ASSIGNORS,
and ASSIGNORS will testify as to the same in any interference or litigation related
thereto and will promptly execute and deliver to ASSIGNEE or its legal representative
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any and all papers, instruments or affidavits required to apply for obtain, maintain and
enforce said applications, said invention and said Letters Patent which may be
necessary or desirable to carry out the purposes hereof.

' W 0 S TN W I DR T
Date: {1 £ LO0] MG $ll LA A—
Mary Janfa Helenek

Date: 3’1”29(37 /ﬂ/ /é/ pp—

/Marc L. Tokars

Date: 3/;\} Zod’?‘ ,ﬂ,\/é C;_____.

Richard P. Lawrence
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Electronic Patent Application Fee Transmittal

Application Number: 13847254

Filing Date: 19-Mar-2013

Title of Invention: METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON
First Named Inventor/Applicant Name: Mary Jane Helenek

Filer: Kathleen E. Chaffee

Attorney Docket Number: 30015730-0060

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sut—;l’g(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Late Filing Fee for Oath or Declaration 1051 1 140 140

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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o . Sub-Total in
Description Fee Code Quantity Amount UsD($)
Miscellaneous:
Total in USD ($) 140
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Electronic Acknowledgement Receipt

EFS ID: 15800966

Application Number: 13847254

International Application Number:

Confirmation Number: 1098
Title of Invention: METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON
First Named Inventor/Applicant Name: Mary Jane Helenek
Customer Number: 26263
Filer: Kathleen E. Chaffee

Filer Authorized By:

Attorney Docket Number: 30015730-0060
Receipt Date: 16-MAY-2013
Filing Date: 19-MAR-2013
Time Stamp: 23:43:00
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $140

RAM confirmation Number 6697

Deposit Account

Authorized User

File Listing:
Document L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
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i i 78928
Applicant Response to Pre-Exam Response_to_Notice_to_File_C

1 Formalities Notice orr_App_Papers_30015730-00 no 2
60.pdf 3(715e833b478167159d8eccdbeafd69e1c
54a21
Warnings:
Information:
. s 1090655
Drawings-only black and white line Replacement_FIGs_30015730-0|
2 . no 2
drawings 060.pdf
68962f2f6e248da729ca2dd6d3d092ec653
ef83d
Warnings:
Information:
134172
3 Power of Attorney US_General_POA.pdf no 1
31bf4b8ed0f65f063che5770d3c0bc39e487]
fe39
Warnings:
Information:
. . . X 220975
4 Assignee showing of ownership per 37 | 373_form_300057130-0060_wi o 5
CFR3.73. th_assignment_attached.pdf
0fdf0e232096ee9e8fad 17a7af7baf953f8d6)|
Warnings:
Information:
29872
5 Fee Worksheet (SB06) fee-info.pdf no 2
6af4ce9385e2204fd01b0fbe231¢36602f42|
Warnings:
Information:
Total Files Size (in bytes):{ 1554602

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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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DocCode - SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 13847254 Document Date: 05/16/2013

The presence of this form in the IFW record indicates that the following document type was received in
electronic format on the date identified above. This content is stored in the SCORE database.

e Drawings — Other than Black and White Line Drawings

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is recorded in
PALM, and no paper documents or physical media exist. The TIFF images in the IFW record were created
from the original documents that are stored in SCORE.

To access the documents in the SCORE database, refer to instructions developed by SIRA.

At the time of document entry (noted above):
¢ Examiners may access SCORE content via the eDAN interface.
e Other USPTO employees can bookmark the current SCORE URL (http://es/ScoreAccessWeb/).
e External customers may access SCORE content via the Public and Private PAIR interfaces.

Form Revision Date: February 8, 2006
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPL0.Z0ov

APNPTLJII\(/?;;ON I 37FIH(-(‘:I)1\IDGA(¥E I GI?E\I?TBT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
3847254 031972013 1623 1600 30015730-0060 20
CONFIRMATION NO. 1098
26263 FILING RECEIPT
DENTONS US LLP
P.O. BOX 061080 AR LS
000000061021843

CHICAGO, IL 60606-1080
Date Mailed: 05/13/2013

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

Inventor(s)

Mary Jane Helenek, Brookville, NY;

Marc L. Tokars, Douglassville, PA;

Richard P. Lawrence, Calverton, NY;
Applicant(s)

Luitpold Pharmaceuticals, Inc., Shirley, NY
Assignment For Published Patent Application

Luitpold Pharmaceuticals, Inc., Shirley, NY

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 12/787,283 05/25/2010 PAT 8431549
which is a CON of 11/620,986 01/08/2007 PAT 7754702
which claims benefit of 60/757,119 01/06/2006

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 1.565 and 1.76.

If Required, Foreign Filing License Granted: 05/06/2013

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/847,254

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

Non-Publication Request: No
page 1 of 3
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Early Publication Request: No
Title

METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON
Preliminary Class
514
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-HALT (1-866-999-4158).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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).

SelectUSA

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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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number

Substitute for Form PTO-875 13/847,254
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (), or (&) N/A N/A N/A N/A 280
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
@7 CFR1.16(0). (). or (@) N/A N/A N/A N/A 720
‘Tss)g%ﬁlg‘/sgms 20 minus 20= | OR |x 80 - 0.00
INDEPENDENT CLAIMS ! *
(37 CFR 1.16(h) 1 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(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 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600

APPLICATION AS AMENDED - PART Il

OTHER THAN
(Column 1) {Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE(S) RATE®) FEE(S)
E AMENDMENT PAID FOR
L Total * Mi h =
S (37 CFR 1.16(i)) e x = OR |x =
= Independent * Minus | *** =
E (37 orR T 16(h)) X = OR |x =
5 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 ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus | ** = X _
= (37 CFR1.16(i)) OR |x =
% Independent * Minus | *** = X = OR |x =
w (37 CFR 1.16(h)) - -
<§( Application Size Fee (37 CFR 1.16(s))

OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 1.16()))
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.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f 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

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPL0.Z0ov

[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/847,254 03/19/2013 Mary Jane Helenek 30015730-0060
CONFIRMATION NO. 1098
26263 FORMALITIES LETTER

DENTONS US LLP

>0, BOX 061080 R

CHICAGO, IL 60606-1080 00000
Date Mailed: 05/13/2013

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

* Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:
+ More than one figure is present and each figure is not labeled "Fig." with a consecutive Arabic numeral (1
2, etc.) or an Arabic numeral and capital letter in the English alphabet (A, B, etc.)(see 37 CFR 1.84(u)(1))
See Figure(s) 1C. A brief description of the several views of the drawings (see 37 CFR 1.74) should be
added or amended to correspond to the corrected numbering of the figures. See also 37 CFR 1.77(b)(7).

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.

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

« A surcharge (for late submission of the basic filing fee, search fee, examination fee or inventor's oath or
declaration) as set forth in 37 CFR 1.16(f) of $ 140 for an undiscounted entity, must be submitted.

SUMMARY OF FEES DUE:

Total fee(s) required within TWO MONTHS from the date of this Notice is $ 140 for an undiscounted entity
+$ 140 Surcharge.

ltems Required To Avoid Processing Delays:

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).
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« A properly executed inventor's oath or declaration has not been received for the following inventor(s):
All
Applicant may submit the inventor's oath or declaration at any time before the Notice of Allowance and Fee(s)
Due, PTOL-85, is mailed.

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 GFR 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.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

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.

/sgorems/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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METHODS AND COMPOSITIONS FOR ADMINISTRATION OF IRON

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a Continuation Application that claims priority
to U.S. Non-Provisional Application Serial No. 12/787,283, filed 25 May 2010
and U.S. Non-Provisional Application Serial No. 11/620,986, filed 08 January
2007, issued as U.S. Patent No. 7,754,702 on 13 July 2010, both of which claim
priority to U.S. Provisional Application Serial No. 60/757,119, filed 06 January

2006, each of which is incorporated herein by reference in their entireties.

FIELD OF THE INVENTION

[0002] The presentinvention generally relates to treatment of iron-

related conditions with iron carbohydrate complexes.

BACKGROUND

[0003] Parenteral iron therapy is known to be effective in a variety of
diseases and conditions including, but not limited to, severe iron deficiency, iron
deficiency anemia, problems of intestinal iron absorption, intestinal iron
intolerance, cases where regular intake of an oral iron preparation is not
guaranteed, iron deficiency where there is no response to oral therapy (e.g.,
dialysis patients), and situations where iron stores are scarcely or not at all
formed but would be important for further therapy (e.g., in combination with
erythropoietin). Geisser et al., Arzneimittelforschung (1992) 42(12), 1439-1452.
There exist various commercially available parenteral iron formulations. But
many currently available parenteral iron drugs, while purportedly effective at
repleting iron stores, have health risks and dosage limitations associated with

their use.

[0004] Currently available parenteral iron formulations approved for
use in the U.S. include iron dextran (e.g., InFed, Dexferrum), sodium ferric
gluconate complex in sucrose (Ferrlecit), and iron sucrose (Venofer). Although

serious and life-threatening reactions occur most frequently with iron dextran,

1
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they are also known to occur with other parenteral iron products. In addition,
non-life threatening reactions such as arthralgia, back pain, hypotension, fever,
myalgia, pruritus, vertigo, and vomiting also occur. These reactions, while not

life-threatening, often preclude further dosing and therefore iron repletion.

[0005] Iron dextran, the first parenteral iron product available in the
United States (US), has been associated with an incidence of anaphylactoid-type
reactions (i.e., dyspnea, wheezing, chest pain, hypotension, urticaria,
angioedema). See generally Fishbane, Am J Kidney Dis (2003) 41(5Suppl), 18-
26; Landry et al. (2005) Am J Nephrol 25, 400-410, 407. This high incidence of
anaphylactoid reactions is believed to be caused by the formation of antibodies
to the dextran moiety. Other parenteral iron products (e.g., iron sucrose and iron
gluconate) do not contain the dextran moiety, and the incidence of anaphylaxis
with these products is markedly lower. Fishbane, Am J Kidney Dis (2003)
41(5Suppl), 18-26; Geisser et al., Arzneimittelforschung (1992) 42(12), 1439-52.
However, the physical characteristics of, for example, iron gluconate and iron
sucrose lead to dosage and administration rate limitations. Negative
characteristics include high pH, high osmolarity, low dosage limits (e.g.,
maximum 500 mg iron once per week, not exceeding 7 mg iron/kg body weight),
and the long duration of administration (e.g., 100 mg iron over at least 5 minutes
as an injection; 500 mg iron over at least 3.5 hours as a drip infusion).
Furthermore, injectable high molecular mass substances produce more allergic
reactions than the corresponding low molecular mass substances. Geisser et al.
(1992) Arzneimittelforschung 42: 1439-1452.

[0006] Ferumoxytol is a newer parenteral iron formulation but limited
information is available as to its efficacy and administration. See e.g., Landry et
al. (2005) Am J Nephrol 25, 400-410, 408; and Spinowitz et al. (2005) Kidney Intl
68, 1801-1807; U.S. Patent No. 6,599,498.

[0007] Various pharmacokinetic studies suggest that doses of iron
complexes higher than 200 mg of iron are generally unsuitable and that the
conventional therapy model prescribes repeated applications of lower doses

over several days. See Geisser et al., (1992) Arzneimittelforschung 42: 1439-

2

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 200
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



Docket No. 30015730-0060 Filed via EFS-Web

1452. For example, to achieve iron repletion under current therapy models, a
total dose of 1 g typically requires 5 to 10 sessions over an extended period of
time. These delivery modes incur significant expense for supplies such as
tubing and infusate, costly nursing time, multiple administrations, and patient

inconvenience.

SUMMARY OF THE INVENTION

[0008] Among the various aspects of the present invention is the
provision of a method of treatment of iron-associated diseases, disorders, or
conditions with iron formulations. Briefly, therefore, the present invention is
directed to use of iron carbohydrate complexes that can be administered
parenterally at relatively high single unit dosages, thereby providing a safe and
efficient means for delivery of a total dose of iron in fewer sessions over the

course of therapeutic treatment.

[0009] The present teachings include methods of treating a disease,
disorder, or condition characterized by iron deficiency or dysfunctional iron
metabolism through the administration of at least 0.6 grams of elemental iron via
a single unit dosage of an iron carbohydrate complex to a subject that is in need

of such therapy.

[0010] In various embodiments, the method treats anemia. In some
embodiments, the anemia is an iron deficiency anemia, such as that associated
with chronic blood loss; acute blood loss; pregnancy; childbirth; childhood
development; psychomotor and cognitive development in children; breath
holding spells; heavy uterine bleeding; menstruation; chronic recurrent
hemoptysis; idiopathic pulmonary siderosis; chronic internal bleeding;
gastrointestinal bleeding; parasitic infections; chronic kidney disease; dialysis;
surgery or acute trauma; and chronic ingestion of alcohol, chronic ingestion of
salicylates, chronic ingestion of steroids; chronic ingestion of non-steroidial anti-
inflammatory agents, or chronic ingestion of erythropoiesis stimulating agents.
In some aspects, the anemia is anemia of chronic disease, such as rheumatoid
arthritis; cancer; Hodgkins leukemia; non-Hodgkins leukemia; cancer
chemotherapy; inflammatory bowel disease; ulcerative colitis thyroiditis;
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hepatitis; systemic lupus erythematosus; polymyalgia rheumatica; scleroderma;
mixed connective tissue disease; Sojgren’s syndrome; congestive heart failure /
cardiomyopathy; or idiopathic geriatric anemia. In some embodiments, the
anemia is due to impaired iron absorption or poor nutrition, such as anemia
associated with Crohn’s Disease; gastric surgery; ingestion of drug products that
inhibit iron absorption; and chronic use of calcium. In various embodiments, the
method treats restless leg syndrome; blood donation; Parkinson’s disease; hair

loss; or attention deficit disorder.

[0011] In various embodiments, the single dosage unit of elemental
iron is between at least about 0.6 grams and 2.5 grams. In some embodiments,
the single dosage unit of elemental iron is at least about 0.7 grams; at least
about 0.8 grams; at least about 0.9 grams; at least about 1.0 grams; at least
about 1.1 grams; at least about 1.2 grams; at least about 1.3 grams; at least
about 1.4 grams; at least about 1.5 grams; at least about 1.6 grams; at least
about 1.7 grams; at least about 1.8 grams; at least about 1.9 grams; at least
about 2.0 grams; at least about 2.1 grams; at least about 2.2 grams; at least
about 2.3 grams; at least about 2.4 grams; or at least about 2.5 grams.

[0012] In various embodiments, the single dosage unit of elemental
iron is administered in about 15 minutes or less. In some embodiments, the
single dosage unit of elemental iron is administered in about 10 minutes or less,

about 5 minutes or less, or about 2 minutes or less.

[0013] In various embodiments, the subject does not experience a
significant adverse reaction to the single dosage unit administration.

[0014] In various embodiments, the iron carbohydrate complex has a
pH between about 5.0 to about 7.0; physiological osmolarity; an iron core size no
greater than about 9 nm; a mean diameter particle size no greater than about 35
nm; a blood half-life of between about 10 hours to about 20 hours; a substantially
non-immunogenic carbohydrate component; and substantially no cross reactivity

with anti-dextran antibodies.

[0015] In various embodiments, the iron carbohydrate complex
contains about 24% to about 32% elemental iron; contains about 25% to about
4

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 202
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



Docket No. 30015730-0060 Filed via EFS-Web

50% carbohydrate; has a molecular weight of about 90,000 daltons to about

800,000 daltons, or some combination thereof.

In various embodiments, the iron carbohydrate complex is an iron
monosaccharide complex, an iron disaccharide complex, or an iron
polysaccharide complex. In some embodiments, the iron carbohydrate complex
is iron carboxymaltose complex, iron mannitol complex, iron polyisomaltose
complex, iron polymaltose complex, iron gluconate complex, iron sorbitol
complex, or an iron hydrogenated dextran complex. In some embodiments, the
iron carbohydrate complex is an iron polyglucose sorbitol carboxymethyl ether
complex. In some preferred embodiments, the iron carboxymaltose complex
contains about 24% to about 32% elemental iron, about 25% to about 50%
carbohydrate, and is about 100,000 daltons to about 350,000 daltons. In some
preferred embodiments, the iron carboxymaltose complex is obtained from an
aqueous solution of iron (l11) salt and an agueous solution of the oxidation
product of one or more maltodextrins using an aqueous hypochlorite solution at
a pH value within the alkaline range, wherein, when one maltodextrin is applied,
its dextrose equivalent lies between 5 and 20, and when a mixture of several
maltodextrins is applied, the dextrose equivalent lies between 5 and 20 and the
dextrose equivalent of each individual maltodextrin contained in the mixture lies
between 2 and 20. In some preferred embodiments, the iron carboxymaltose
complex has a chemical formula of [FeOx (OH), (H20), I [{(CsH1005)m (CsH1207)}
Ik, where n is about 103, m is about 8, | is about 11, and k is about 4; contains
about 28% elemental iron; and has a molecular weight of about 150,000 Da. In
some preferred embodiments, the iron carboxymaltose complex is polynuclear
iron (ll)-hydroxide 4(R)-(poly-(1—4)-0-a-glucopyranosyl)-oxy-2(R),3(S),5(R),6-
tetrahydroxy-hexanoate.

[0016] In various embodiments, the iron carbohydrate complex
comprises an iron core with a mean iron core size of no greater than about 9 nm.
In some embodiments, the mean iron core size is at least about 1 nm but no
greater than about 9 nm; at least about 3 nm but no greater than about 7 nm; or

at least about 4 nm but not greater than about 5 nm.
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[0017] Invarious embodiments, the mean size of a particle of the iron
carbohydrate complex is no greater than about 35 nm. In some embodiments,
the particle mean size is no greater than about 30 nm. In some embodiments,
the particle mean size is no greater than about 25 nm. In some embodiments,
the particle mean size is no greater than about 20 nm; no greater than about 15
nm; no greater than about 10 nm; or at least about 6 nm but no greater than

about 7 nm.

[0018] In various embodiments, the iron carbohydrate complex is
administered parenterally, for example intravenously or intramuscularly. In some
embodiments, the iron carbohydrate complex is intravenously infused. In certain
embodiments, the single unit dose of iron carbohydrate complex is intravenously
infused at a concentration of about 1000 mg elemental iron in about 200 ml to
about 300 ml of diluent, for example, about 250 ml of diluent or about 215 ml of
diluent. In some embodiments, the iron carbohydrate complex is intravenously
injected as a bolus. In certain embodiments, the iron carbohydrate complex is
intravenously injected as a bolus at a concentration of about 1000 mg elemental
iron in about 200 ml to about 300 ml of diluent, for example, about 250 ml of
diluent or about 215 ml of diluent. In some embodiments, the iron carbohydrate
complex is intramuscularly infused at a concentration of about 1000 mg
elemental iron in about 200 ml to about 300 ml of diluent, for example, about 250
ml of diluent or about 215 ml of diluent. In some embodiments, the iron
carbohydrate complex is intramuscularly infused at a concentration of about 500
mg elemental iron in less than about 10 ml diluent.

[0019] In various embodiments, the method also includes a second
administration of the iron carbohydrate complex upon recurrence of at least one
symptom of the treated disease, disorder, or condition.

[0020] In various embodiments, the method also includes a second
administration of the iron carbohydrate complex after 1 day to 12 months after

the first administration.

[0021] In a preferred embodiment, the method of treating a disease,

disorder, or condition characterized by iron deficiency or dysfunctional iron
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metabolism comprises intravenously administering to a subject in need thereof
an iron carboxymaltose complex in a single dosage unit of at least about 1000
mg of elemental iron in about 200 ml to about 300 ml of diluent in about 5
minutes or less; wherein the iron carboxymaltose complex comprises an iron
core with a mean iron core size of at least about 1 nm but no greater than about
9 nm; mean size of a particle of the iron carboxymaltose complex is no greater
than about 35 nm; and the iron carboxymaltose complex is administered
intravenously infused or intravenously injected at a concentration of about 1000
mg elemental iron in about 200 ml to about 300 ml of diluent. In some these
embodiments, the iron carboxymaltose complex is polynuclear iron (l11)-
hydroxide 4(R)-(poly-(1—4)-O-a-glucopyranosyl)-oxy-2(R),3(S),5(R),6-
tetrahydroxy-hexanoate. In some these embodiments, the iron carboxymaltose
complex is obtained from an aqueous solution of iron (lll) salt and an aqueous
solution of the oxidation product of one or more maltodextrins using an aqueous
hypochlorite solution at a pH value within the alkaline range, wherein, when one
maltodextrin is applied, its dextrose equivalent lies between about 5 and about
20, and when a mixture of several maltodextrins is applied, the dextrose
equivalent lies between about 5 and about 20 and the dextrose equivalent of
each individual maltodextrin contained in the mixture lies between about 2 and
about 20.

[0022] Other objects and features will be in part apparent and in part
pointed out hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Those of skill in the art will understand that the drawings,
described below, are for illustrative purposes only. The drawings are not
intended to limit the scope of the present teachings in any way.

[0024] FIG 1is a series of electron micrographs that depict the particle
size of three iron carbohydrate complexes. FIG 1A is an electron micrograph
depicting the particle size of Dexferrum (an iron dextran). FIG 1B is an electron
micrograph depicting the particle size of Venofer (an iron sucrose). FIG 1C is an
electron micrograph depicting the particle size of polynuclear iron (lll)-hydroxide
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4(R)-(poly-(1—4)-0-a-glucopyranosyl)-oxy-2(R),3(S),5(R),6-tetrahydroxy-
hexanoate (“VIT-45", an iron carboxymaltose complex).

[0025] FIG 2 is a schematic representation of an exemplary iron

carboxymaltose complex.

DETAILED DESCRIPTION OF THE INVENTION

[0026] The present invention makes use of iron carbohydrate
complexes that can be administered parenterally at relatively high single unit
dosages for the therapeutic treatment of a variety of iron-associated diseases,
disorders, or conditions. Generally, states indicative of a need for therapy with
high single unit dosages of iron carbohydrate complexes include, but are not
limited to iron deficiency anemia, anemia of chronic disease, and states
characterized by dysfunctional iron metabolism. Efficacious treatment of these,
and other, diseases and conditions with parenteral iron formulations (supplied at
lower single unit dosages than those described herein) is generally known in the
art. See e.g., Van Wyck et al. (2004) J Am Soc Nephrol 15, S91-S92. The
present invention is directed to use of iron carbohydrate complexes that can be
administered parenterally at relatively high single unit dosages, thereby providing
a safe and efficient means for delivery of a total dose of iron in fewer sessions
over the course of therapeutic treatment.

[0027] Iron deficiency anemia is associated with, for example, chronic
blood loss; acute blood loss; pregnancy; childbirth; childhood development;
psychomotor and cognitive development in children; breath holding spells; heavy
uterine bleeding; menstruation; chronic recurrent hemoptysis; idiopathic
pulmonary siderosis; chronic internal bleeding; gastrointestinal bleeding;
parasitic infections; chronic kidney disease; dialysis; surgery or acute trauma;
and chronic ingestion of alcohol, chronic ingestion of salicylates, chronic
ingestion of steroids; chronic ingestion of non-steroidial anti-inflammatory

agents, or chronic ingestion of erythropoiesis stimulating agents.

[0028] Anemia of chronic disease is associated with, for example,
rheumatoid arthritis; cancer; Hodgkins leukemia; non-Hodgkins leukemia; cancer

chemotherapy; inflammatory bowel disease; ulcerative colitis thyroiditis;
8
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hepatitis; systemic lupus erythematosus; polymyalgia rheumatica; scleroderma;
mixed connective tissue disease; Sojgren’s syndrome; congestive heart failure /

cardiomyopathy; and idiopathic geriatric anemia.

[0029] Anemia is also associated with, for example, Crohn’s Disease;
gastric surgery; ingestion of drug products that inhibit iron absorption; and

chronic use of calcium.

[0030] States characterized by dysfunctional iron metabolism and
treatable with the single unit dosages of iron carbohydrate complexes described
herein include, but are not limited to, restless leg syndrome; blood donation;
Parkinson’s disease; hair loss; and attention deficit disorder.

[0031] Again, each of the above listed states, diseases, disorders, and
conditions, as well as others, can benefit from the treatment methodologies
described herein. Generally, treating a state, disease, disorder, or condition
includes preventing or delaying the appearance of clinical symptoms in a
mammal that may be afflicted with or predisposed to the state, disease, disorder,
or condition but does not yet experience or display clinical or subclinical
symptoms thereof. Treating can also include inhibiting the state, disease,
disorder, or condition, e.g., arresting or reducing the development of the disease
or at least one clinical or subclinical symptom thereof. Furthermore, treating can
include relieving the disease, e.g., causing regression of the state, disease,

disorder, or condition or at least one of its clinical or subclinical symptoms.

[0032] The benefit to a subject to be treated is either statistically
significant or at least perceptible to the patient or to the physician. Measures of
efficacy of iron replacement therapy are generally based on measurement of
iron-related parameters in blood. The aim of treatment is usually to return both
Hb and iron stores to normal levels. Thus, efficacy of iron replacement therapy
can be interpreted in terms of the ability to normalise Hb levels and iron stores.
The effectiveness of treatment with one or more single unit doses of iron
carbohydrate complex, as described herein, can be demonstrated, for example,
by improvements in ferritin and transferrin saturation, and in raising hemoglobin

levels in anemic patients. Iron stores can be assessed by interpreting serum
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ferritin levels. TfS is frequently used, in addition, to diagnose absolute or
functional iron deficiencies. In patients with iron deficiency, serum transferrin is

elevated and will decrease following successful iron treatment.
[0033] Administration

[0034] Methods of treatment of various diseases, disorders, or
conditions with iron complex compositions comprise the administration of the
complex in single unit dosages of at least 0.6 grams of elemental iron to about at
least 2.5 grams of elemental iron. Administration of single unit dosages can be,
for example, over pre-determined time intervals or in response to the
appearance and/or reappearance of symptoms. For example, the iron
carbohydrate complex can be re-administered upon recurrence of at least one
symptom of the disease or disorder. As another example, the iron carbohydrate
complex can be re-administered at some time period after the initial
administration (e.g., after 4 days to 12 months).

[0035] Any route of delivery of the single unit dose of iron carbohydrate
complex is acceptable so long as iron from the iron complex is released such
that symptoms are treated. The single unit dose of iron carbohydrate complex
can be administered parenterally, for example intravenously or intramuscularly.
Intravenous administration can be delivered as a bolus or preferably as an
infusion. For example, the single unit dose of iron carbohydrate complex can be
intravenously infused at a concentration of about 1000 mg elemental iron in
about 200 ml to about 300 ml of diluent, preferably about 215 ml of diluent or
about 250 ml of diluent. The iron carbohydrate complex can be intravenously
injected as a bolus. For example, the iron carbohydrate complex can be
intravenously injected as a bolus at a concentration of about 1000 mg elemental
iron in about 200 ml to about 300 ml of diluent, preferably about 215 ml of diluent
or about 250 ml of diluent. The iron carbohydrate complex can be
intramuscularly infused at a concentration of, for example, about 1000 mg
elemental iron in about 200 ml to about 300 ml of diluent, preferably, about 250
ml of diluent or about 215 ml of diluent. If applied as an infusion, the iron

carbohydrate complex can be diluted with sterile saline (e.g., polynuclear iron
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(lIN-hydroxide 4(R)-(poly-(1—4)-O-a-glucopyranosyl)-oxy-2(R),3(S),5(R),6-
tetrahydroxy-hexanoate (“VIT-45") 0.9% m/V NaCl or 500 mg iron in up to 250
mL NaCl). The iron carbohydrate complex can be intravenously injected as a
bolus without dilution. As an example, the iron carbohydrate complex can be
intramuscularly injected at a concentration of about 500 mg elemental iron in

less than about 10 ml diluent, preferably about 5 ml.

[0036] Generally, total iron dosage will depend on the iron deficit of the
patient. One skilled in the art can tailor the total iron dose required for a subject
while avoiding iron overload, as overdosing with respect to the total required
amount of iron has to be avoided, as is the case for all iron preparations.

[0037] The total iron dosage can be delivered as a single unit dosage
or a series of single unit dosages. An appropriate single unit dosage level will
generally be at least 0.6 grams of elemental iron, particularly at least 0.7 grams;
at least 0.8 grams; at least 0.9 grams; at least 1.0 grams; at least 1.1 grams; at
least 1.2 grams; at least 1.3 grams; at least 1.4 grams; at least 1.5 grams; at
least 1.6 grams; at least 1.7 grams; at least 1.8 grams; at least 1.9 grams; at
least 2.0 grams; at least 2.1 grams; at least 2.2 grams; at least 2.3 grams; at
least 2.4 grams; or at least 2.5 grams. For example, a single unit dosage is at
least 1.0 grams of elemental iron. As another example, a single unit dosage is at
least 1.5 grams of elemental iron. As a further example, a single unit dosage is
at least 2.0 grams of elemental iron. In yet another example, a single unit

dosage is at least 2.5 grams of elemental iron.

[0038] An appropriate single unit dosage level can also be determined
on the basis of patient weight. For example, an appropriate single unit dosage
level will generally be at least 9 mg of elemental iron per kg body weight,
particularly at least 10.5 mg/kg, at least 12 mg/kg, at least 13.5 mg/kg, at least
15 mg/kg, at least 16.5 mg/kg, at least 18 mg/kg, at least 19.5 mg/kg, at least 21
mg/kg, at least 22.5 mg/kg, at least 24 mg/kg, at least 25.5 mg/kg, at least 27
mg/kg, at least 28.5 mg/kg, at least 30 mg/kg, at least 31.5 mg/kg, at least 33
mg/kg, at least 34.5 mg/kg, at least 36 mg/kg, or at least 37.5 mg/kg.

11

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 209
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



Docket No. 30015730-0060 Filed via EFS-Web

[0039] Preferably, a single unit dosage can be administered in 15
minutes or less. For example, the single unit dosage can be administered in 14
minutes or less, 13 minutes or less, 12 minutes or less, 11 minutes or less, 10
minutes or less, 9 minutes or less, 8 minutes or less, 7 minutes or less, 6
minutes or less, 5 minutes or less, 4 minutes or less, 3 minutes or less, or 2

minutes or less.

[0040] Administration of iron can occur as a one-time delivery of a
single unit dose or over a course of treatment involving delivery of multiple single
unit doses. Multiple single unit doses can be administered, for example, over
pre-determined time intervals or in response to the appearance and
reappearance of symptoms. The frequency of dosing depends on the disease or
disorder being treated, the response of each individual patient, and the
administered amount of elemental iron. An appropriate regime of dosing
adequate to allow the body to absorb the iron from the bloodstream can be, for

example, a course of therapy once every day to once every eighteen months.

[0041] Such consecutive single unit dosing can be designed to deliver
a relatively high total dosage of iron over a relatively low period of time. For
example, a single unit dose (e.g., 1000 mg) can be administered every 24 hours.
As illustration, a total dose of 2000, 2500, 3000, 3500, 4000, 4500, or 5000 mg
of elemental iron can be delivered via consecutive daily single unit doses of
about 600 mg to about 1000 mg of elemental iron. Given that a single unit dose
of 1000 mg can be intravenously introduced into a patient in a concentrated form
over, for example, two minutes, such administrative protocol provides a
practitioner and patient with an effective, efficient, and safe means to deliver

elemental iron.

[0042] As another example, a single unit dose can be administered
every 3-4 days. As a further example, a single unit dose can be administered
once per week. Alternatively, the single unit doses of iron complex may be
administered ad hoc, that is, as symptoms reappear, as long as safety
precautions are regarded as practiced by medical professionals.
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[0043] It will be understood, however, that the specific dose and
frequency of administration for any particular patient may be varied and depends
upon a variety of factors, including the activity of the employed iron complex, the
metabolic stability and length of action of that complex, the age, body weight,
general health, sex, diet, mode and time of administration, rate of excretion, drug
combination, the severity and nature of the particular condition, and the host
undergoing therapy.

[0044] The following provides but a few examples of treatment

protocols for various diseases or disorders.

[0045] Iron carbohydrate complex can be given as a single unit dose
for the treatment of Restless Leg Syndrome. For example, 1000 mg of
elemental iron from an iron carboxymaltose (e.g., polynuclear iron (lll)-hydroxide
4(R)-(poly-(1—4)-0-a-glucopyranosyl)-oxy-2(R),3(S),5(R),6-tetrahydroxy-
hexanoate) can be intravenously injected as a single dose (e.g., 1.5-5 mg iron/ml|
in normal saline) to a subject suffering from Restless Leg Syndrome. A single
intravenous treatment can provide relief of symptoms for an extended period of
time, approximately two to twelve months, although relief may be granted for
shorter or longer periods. See U.S. Patent Pub. No. 2004/0180849, incorporated
herein by reference. If desired, post-infusion changes in central nervous system
iron status can be monitored using measurements of cerebral spinal fluid (CSF)
ferritin (and other iron-related proteins) and of brain iron stores using MRI. Post-
infusion changes in Restless Leg Syndrome are assessed using standard
subjective (e.g., patient diary, rating scale) and objective (e.g., P50, SIT, Leg
Activity Meters) measures of clinical status. If desired, to better evaluate RLS
symptom amelioration, CSF and serum iron values, MRI measures of brain iron
and full clinical evaluations with sleep and immobilization tests are obtained prior
to treatment, approximately two weeks after treatment, and again twelve months
later or when symptoms return. Clinical ratings, Leg Activity Meter recordings
and serum ferritin are obtained monthly after treatment. CSF ferritin changes
can also be used to assess symptom dissipation.
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[0046] Iron carbohydrate complex can be given as a single unit dose
for the treatment of iron deficiency anemia secondary to heavy uterine bleeding.
For example, a single unit dose of 1,000 mg of elemental iron from an iron
carboxymaltose in about 250 cc normal saline can be intravenously injected into
a subject suffering from iron deficiency anemia secondary to heavy uterine
bleeding over 15 minutes every week until a calculated iron deficit dose has
been administered. The iron deficit dose can be calculated as follows:

If baseline TSAT < 20% or Baseline Ferritin < 50

ng/ml: Dose = Baseline weight (kg) x (15-Baseline
Hgb [g/dL]) x 2.4 + 500 mg

OR

If baseline TSAT >20% and Baseline Ferritin > 50
ng/mL: Dose = Baseline weight (kg) x (15-Baseline
Hgb [g/dL]) x 2.4

(NOTE: Baseline Hgb equals the average of the last
two central lab Hgb’s)

[0047] Iron carbohydrate complex can be given as a single unit dose
for the treatment of iron deficiency anemia. A subject diagnosed as suffering
from iron deficiency anemia can be, for example, intravenously injected with a
dose of 1,000 mg of iron as VIT- 45 (or 15 mg/kg for weight < 66 kg) in 250 cc of
normal saline over 15 minutes. Subjects with iron deficiency anemia secondary
to dialysis or non-dialysis dependent-Chronic Kidney Disease (CKD) as per
K/DOQI guidelines will generally have Hgb < 12 g/dL; TSAT < 25%; and Ferritin
< 300 ng/mL. Subjects with iron deficiency anemia secondary to Inflammatory
Bowel Disease will generally have Hgb < 12 g/dL; TSAT < 25%; and Ferritin <
300 ng/mL. Subjects with iron deficiency anemia secondary to other conditions
will generally have Hgb <12 g/dL; TSAT < 25%; and Ferritin < 100 ng/mL.

[0048] Subjectin need thereof

[0049] Single unit dosages of intravenous iron described herein can be
administered to a subject where there is a clinical need to deliver iron rapidly or
in higher doses and/or in subjects with functional iron deficiency such as those
on erythropoietin therapy. A determination of the need for treatment with

parenteral iron is within the abilities of one skilled in the art. For example, need
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can be assessed by monitoring a patient’s iron status. The diagnosis of iron
deficiency can be based on appropriate laboratory tests, for example,
haemoglobin (Hb), serum ferritin, serum iron, transferrin saturation (TfS), and

hypochromic red cells.

[0050] A determination of the need for treatment with high dosages of
parenteral iron can be also be determined through diagnosis of a patient as
suffering from a disease, disorder, or condition that is associated with iron
deficiency or dysfunctional iron metabolism. For example, many chronic renal
failure patients receiving erythropoietin will require intravenous iron to maintain
target iron levels. As another example, most hemodialysis patients will require
repeated intravenous iron administration, due to dialysis-associated blood loss

and resulting negative iron balance.

[0051] Monitoring frequency can depend upon the disease, disorder,
or condition the patient is afflicted with or at risk for. For example, in a patient
initiating erythropoietin therapy, iron indices are monitored monthly. As another
example, in patients who have achieved target range Hb or are receiving
intravenous iron therapy, TSAT and ferritin levels can be monitored every 3

months.

[0052] A patient’s iron status can be indicative of an absolute or a
functional iron deficiency, both of which can be treated with the compositions
and methods described herein. An absolute iron deficiency occurs when an
insufficient amount of iron is available to meet the body's requirements. The
insufficiency may be due to inadequate iron intake, reduced bioavailability of
dietary iron, increased utilization of iron, or chronic blood loss. Prolonged iron
deficiency can lead to iron deficiency anemia—a microcytic, hypochromic
anemia in which there are inadequate iron stores. Absolute iron deficiency is
generally indicated where TSAT <20% and Ferritin <100 ng/mL.

[0053] Functional iron deficiency can occur where there is a failure to
release iron rapidly enough to keep pace with the demands of the bone marrow

for erythropoiesis, despite adequate total body iron stores. In these cases,

ferritin levels may be normal or high, but the supply of iron to the erythron is
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limited, as shown by a low transferrin saturation and an increased number of
microcytic, hypochromic erythrocytes. Functional iron deficiency can be
characterized by the following characteristics: Inadequate hemoglobin response
to erythropoietin; Serum ferritin may be normal or high; Transferrin saturation
(TSAT) usually <20%; and/or reduced mean corpuscular volume (MCV) or mean
corpuscular hemoglobin concentration (MCHC) in severe cases. Functional iron
deficiency (i.e., iron stores are thought to be adequate but unavailable for iron
delivery) is generally indicated where TSAT <20% and Ferritin >100 ng/mL.

[0054] Assessing the need for intravenous iron therapy as described
herein can be according to the National Kidney Foundation’s Kidney Disease
Outcomes Quality Initiative. See NKF-K/DOAQ, Clinical Practice Guidelines for
Anemia of Chronic Kidney Disease (2000); Am J Kidney Dis (2001) 37(supp 1),
S182-S238. The DOQI provides optimal clinical practices for the treatment of
anemia in chronic renal failure. The DOQI guidelines specify intravenous iron
treatment of kidney disease based on hemoglobin, transferrin saturation (TSAT),

and ferritin levels.

[0055] Assessment of need for intravenous iron therapy can also be
according to a patient’s target iron level. For example, the target hemoglobin
level of a patient can be selected as 11.0 g/dL to 12.0 g/dL (hematocrit
approximately 33% to 36%). To achieve target hemoglobin with optimum
erythropoietin doses, sufficient iron, supplied via an iron carbohydrate complex,
is provided to maintain TSAT 220% and ferritin 2100 ng/mL. In erythropoietin-
treated patients, if TSAT levels are below 20%, the likelihood that hemoglobin
will rise or erythropoietin doses fall after iron administration is high. Achievement
of target hemoglobin levels with optimum erythropoietin doses is associated with
providing sufficient iron to maintain TSAT above 20%.

[0056] Iron therapy can be given to maintain target hemoglobin while
preventing iron deficiency and also preventing iron overload. Adjusting dosage
of iron to maintain target levels of hemoglobin, hematocrit, and laboratory
parameters of iron storage is within the normal skill in the art. For example,

where a patient is anemic or iron deficient, intravenous iron can be administered
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when a patient has a ferritin <800, a TSAT<50, and/or a Hemoglobin <12. Iron
overload can be avoided by withholding iron for TSAT >50% and/or ferritin >800
ng/mL.

[0057] Where a patient is not anemic or iron deficient but is in need of
iron administration, for example a patient suffering from Restless Leg Syndrome,
hemoglobin and TSAT levels are not necessarily relevant, while ferritin >800 can
still provides a general cut off point for administration.

[0058] Iron Carbohydrate Complex

[0059] Iron carbohydrate complexes are commercially available, or
have well known syntheses. Examples of iron carbohydrate complexes include
iron monosaccharide complexes, iron disaccharide complexes, iron
oligosaccharide complexes, and iron polysaccharide complexes, such as: iron
carboxymaltose, iron sucrose, iron polyisomaltose (iron dextran), iron
polymaltose (iron dextrin), iron gluconate, iron sorbitol, iron hydrogenated
dextran, which may be further complexed with other compounds, such as
sorbitol, citric acid and gluconic acid (for example iron dextrin-sorbitol-citric acid

complex and iron sucrose-gluconic acid complex), and mixtures thereof.

[0060] Applicants have discovered that certain characteristics of iron
carbohydrate complexes make them amenable to administration at dosages far
higher than contemplated by current administration protocols. Preferably, iron
carbohydrate complexes for use in the methods described herein are those
which have one or more of the following characteristics: a nearly neutral pH
(e.g., about 5 to about 7); physiological osmolarity; stable carbohydrate
component; an iron core size no greater than about 9 nm; mean diameter
particle size no greater than about 35 nm, preferably about 25 nm to about 30
nm; slow and competitive delivery of the complexed iron to endogenous iron
binding sites; serum half-life of over about 7 hours; low toxicity; non-
immunogenic carbohydrate component; no cross reactivity with anti-dextran

antibodies; and/or low risk of anaphylactoid / hypersensitivity reactions.

[0061] Itis within the skill of the art to test various characteristics of
iron carbohydrate complexes as so determine amenability to use in the methods
17
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described herein. For example, pH and osmolarity are straightforward
determinations performed on a sample formulation. Likewise, techniques such
as electron micrograph imaging, transmission electron microscopy, and atomic
force microscopy provide direct methods to analyze both iron core and particle
size. See e.g., Figure 1; Table 1. The stability of the carbohydrate complex can
be assessed through physicochemical properties such as kinetic characteristics,
thermodynamic characteristics, and degradation kinetics. See Geisser et al.,
Arzneimittelforschung (1992) 42(12), 1439-1452. Useful techniques to assess
physical and electronic properties include absorption spectroscopy, X-ray
diffraction analysis, transmission electron microscopy, atomic force microscopy,
and elemental analysis. See Kudasheva et al. (2004) J Inorg Biochem 98, 1757-
1769. Pharmacokinetics can be assessed, for example, by iron tracer
experiments. Hypersensitivity reactions can be monitored and assessed as
described in, for example, Bailie et al. (2005) Nephrol Dial Transplant, 20(7),
1443-1449. Safety, efficacy, and toxicity in human subjects can be assessed, for
example, as described in Spinowitz et al. (2005) Kidney Intl 68, 1801-1807.

[0062] A particularly preferred iron carbohydrate complex will have a
pH between 5.0-7.0; physiological osmolarity; an iron core size no greater than 9
nm; mean diameter particle size no greater than 30 nm; serum half-life of over
10 hours; a non-immunogenic carbohydrate component; and no cross reactivity
with anti-dextran antibodies. One example of a preferred iron carbohydrate
complex for use in the methods described herein is an iron carboxy-maltose
complex (e.g., polynuclear iron (lll)-hydroxide 4(R)-(poly-(1—4)-O-a-
glucopyranosyl)-oxy-2(R),3(S),5(R),6-tetrahydroxy-hexanoate, “VIT-45”).
Another example of a preferred iron carbohydrate complex for use in the
methods described herein is a carboxyalkylated reduced polysaccharide iron
oxide complex (e.g., ferumoxytol, described in U.S. Patent No. 6,599,498).

[0063] Preferably, an iron carbohydrate complex, for use in methods
disclosed herein, contains about 24% to about 32% elemental iron, more
preferably about 28% elemental iron. Preferably, an iron carbohydrate complex,
for use in methods disclosed herein, contains about 25% to about 50%

carbohydrate (e.g., total glucose). Preferably, an iron carbohydrate complex, for
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use in methods disclosed herein, is about 90,000 daltons to about 800,000
daltons, more preferably 100,000 daltons to about 350,000 daltons.

[0064] Iron carboxymaltose complex

[0065] One preferred iron carbohydrate complex for use in the
methods described herein is an iron carboxymaltose complex. An example of an
iron carboxymaltose complex is polynuclear iron (lll)-hydroxide 4(R)-(poly-
(1—4)-0-a-glucopyranosyl)-oxy-2(R),3(S),5(R),6-tetrahydroxy-hexanoate (“VIT-
45”). VIT-45 is a Type | polynuclear iron (lll) hydroxide carbohydrate complex
that can be administered as parenteral iron replacement therapy for the
treatment of various anemia-related conditions as well as other iron-metabolism
related conditions. VIT-45 can be represented by the chemical formula:
[FEOx(OH)y(H20)z]n [{(C6H1005)m (C6H1207)}I 1k, where n is about 103, m is
about 8, | is about 11, and k is about 4). The molecular weight of VIT-45 is about
150,000 Da. An exemplary depiction of VIT-45 is provided in Figure 2.

[0066] The degradation rate and physicochemical characteristics of the
iron carbohydrate complex (e.g., VIT-45) make it an efficient means of parenteral
iron delivery to the body stores. Itis more efficient and less toxic than the lower
molecular weight complexes such as iron sorbitol/citrate complex, and does not
have the same limitations of high pH and osmolarity that leads to dosage and
administration rate limitations in the case of, for example, iron sucrose and iron

gluconate.

[0067] The iron carboxymaltose complex (e.g., VIT-45) generally does
not contain dextran and does not react with dextran antibodies; therefore, the
risk of anaphylactoid /hypersensitivity reactions is very low compared to iron
dextran. The iron carboxymaltose complex (e.g., VIT-45) has a nearly neutral
pH (5.0 to 7.0) and physiological osmolarity, which makes it possible to
administer higher single unit doses over shorter time periods than other iron-
carbohydrate complexes. The iron carboxymaltose complex (e.g., VIT-45) can
mimic physiologically occurring ferritin. The carbohydrate moiety of iron
carboxymaltose complex (e.g., VIT-45) is metabolized by the glycolytic pathway.

Like iron dextran, the iron carboxymaltose complex (e.g., VIT-45) is more stable
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than iron gluconate and sucrose. The iron carboxymaltose complex (e.g., VIT-
45) produces a slow and competitive delivery of the complexed iron to
endogenous iron binding sites resulting in an acute toxicity one-fifth that of iron
sucrose. These characteristics of the iron carboxymaltose complex (e.g., VIT-
45) allow administration of higher single unit doses over shorter periods of time
than, for example, iron gluconate or iron sucrose. Higher single unit doses can
result in the need for fewer injections to replete iron stores, and consequently is

often better suited for outpatient use.

[0068] After intravenous administration, the iron carboxymaltose
complex (e.g., VIT-45) is mainly found in the liver, spleen, and bone marrow.
Pharmacokinetic studies using positron emission tomography have
demonstrated a fast initial elimination of radioactively labeled iron (Fe) %2Fe/°Fe
VIT-45 from the blood, with rapid transfer to the bone marrow and rapid
deposition in the liver and spleen. See e.g., Beshara et al. (2003) Br J Haematol
2003; 120(5): 853-859. Eight hours after administration, 5 to 20% of the injected
amount was observed to be still in the blood, compared with 2 to 13% for iron
sucrose. The projected calculated terminal half-life (t,,) was approximately 16

hours, compared to 3 to 4 days for iron dextran and 6 hours for iron sucrose.

[0069] The iron in the iron carboxymaltose complex (e.g., VIT-45)
slowly dissociates from the complex and can be efficiently used in the bone
marrow for Hgb synthesis. Under VIT-45 administration, red cell utilization,
followed for 4 weeks, ranged from 61% to 99%. Despite the relatively higher
uptake by the bone marrow, there was no saturation of marrow transport
systems. Thus, high red cell utilization of iron carboxymaltose complex occurs in
anemic patients. In addition, the reticuloendothelial uptake of this complex
reflects the safety of polysaccharide complexes. Non-saturation of transport
systems to the bone marrow indicated the presence of a large interstitial

transport pool (e.g., transferrin).

[0070] Other studies in patients with iron deficiency anemia revealed
increases in exposure roughly proportional with VIT-45 dose (maximal total

serum iron concentration was approximately 150 ug/mL and 320 ug/mL following

20

Luitpold Pharmaceuticals, Inc., Ex. 2007, p. 218
Pharmacosmos A/S v. Luitpold Pharmaceuticals, Inc., [IPR2015-01495



Docket No. 30015730-0060 Filed via EFS-Web

500 mg and 1000 mg doses, respectively). In these studies, VIT-45
demonstrated a monoexponential elimination pattern with a t12in the range 7 to

18 hours, with negligible renal elimination.

[0071] Single-dose toxicity studies have demonstrated safety and
tolerance in rodents and dogs of intravenous doses of an iron carboxymaltose
complex (VIT-45) up to 60 times more than the equivalent of an intravenous
infusion of 1,000 mg iron once weekly in humans. Pre-clinical studies in dogs
and rats administered VIT-45 in cumulative doses up to 117 mg iron/kg body
weight over 13 weeks showed no observed adverse effect level in dose-related
clinical signs of iron accumulation in the liver, spleen, and kidneys. No
treatment-related local tissue irritation was observed in intra-arterial, perivenous,
or intravenous tolerance studies in the rabbit. In vitro and in vivo mutagenicity
tests provided no evidence that VIT-45 is clastogenic, mutagenic, or causes
chromosomal damage or bone marrow cell toxicity. There were no specific

responses to VIT-45 in a dextran antigenicity test.

[0072] Approximately 1700 subjects have been treated with an iron
carboxymaltose complex (VIT-45) in open label clinical trials (see e.g., Example
5). Many of these subjects have received at least one dose of 15mg/kg (up to a
maximum dose of 1,000 mg) of VIT-45 over 15 minutes intravenously. Few
adverse events and no serious adverse events or withdrawals due to adverse
events related to VIT-45 administration have been reported. No clinically

relevant adverse changes in safety laboratories have been seen.

[0073] The physicochemical characteristics of the iron carboxymaltose
complex (e.g., VIT-45), the pattern of iron deposition, and the results of the
above described studies demonstrate that iron carboxymaltose complex can be

safely administered at high single unit therapeutic doses as described herein.

[0074] Polyglucose sorbitol carboxymethyl ether-coated non-

stoichiometric magnetite

[0075] Another preferred iron carbohydrate complex for use in the
methods described herein is a polyglucose sorbitol carboxymethyl ether-coated
non-stoichiometric magnetite (e.g., “ferumoxytol”). Ferumoxytol is known in the
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art to be effective for treating anemia (at single unit doses lower than described
herein). See e.g., Spinowitz et al. (2005) Kidney Intl 68, 1801-1807.

Ferumoxytol is a superparamagnetic iron oxide that is coated with a low
molecular weight semi-synthetic carbohydrate, polyglucose sorbitol
carboxymethyl ether. Ferumoxytol and its synthesis are described in U.S. Patent
No. 6,599,498, incorporated herein by reference. Safety, efficacy, and
pharmacokinetics of ferumoxytol are as described, for example, in Landry et al.
(2005) Am J Nephrol 25, 400-410, 408; and Spinowitz et al. (2005) Kidney Intl
68, 1801-1807.

[0076] The iron oxide of ferumoxytol is a superparamagnetic form of
non-stoichiometric magnetite with a crystal size of 6.2 to 7.3 nm. Average
colloidal particle size can be about 30 nm, as determined by light scattering.
Molecular weight is approximately 750 kD. The osmolarity of ferumoxytol is
isotonic at 297 mOsm/kg and the pH is neutral. The blood half-life of
ferumoxytol is approximately 10-14 hours. It has been previously reported that
ferumoxytol can be given by direct intravenous push over 1-5 minutes in doses
up to 1,800 mg elemental iron per minute, with maximal total dose up to 420 mg
per injection. Landry et al. (2005) Am J Nephrol 25, 400-410, 408.

[0077] Core and Particle Size

[0078] Intravenous iron agents are generally spheroidal iron-
carbohydrate nanoparticles. At the core of each particle is an iron-oxyhydroxide
gel. The core is surrounded by a shell of carbohydrate that stabilizes the iron-
oxyhydroxide, slows the release of bioactive iron, and maintains the resulting
particles in colloidal suspension. Iron agents generally share the same core
chemistry but differ from each other by the size of the core and the identity and

the density of the surrounding carbohydrate. See Table 1; Figure 1.

Table 1: Core and Particle Size of Iron Carbohydrate Complexes

Iron (111

Control Size of the Particle (nm) +/- SEM
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Release Test

T7s (min) Iron core Total Particle
Dexferrum (an iron dextran) 122.5 11.8+4 27+6
VIT -45 (an iron
carboxymaltose) 117.8 44114 6.7+25
Venofer (an iron sucrose) 10.2 2.8+1 6514

[0079] Differences in core size and carbohydrate chemistry can
determine pharmacological and biological differences, including clearance rate
after injection, iron release rate in vitro, early evidence of iron bioactivity in vivo,

and maximum tolerated dose and rate of infusion.

[0080] One of the primary determinants of iron bioactivity is the size of
the core and the surface area to volume ratio. Generally, the rate of labile iron
release in each agent is inversely related to the size of its iron core. Van Wyck
(2004) J. Am. Soc. Nephrology 15, S107-S111, S109. Furthermore, in vitro iron
donation to transferrin is inversely related to core size. Core size can depend
upon the number of iron atoms contained within. For example, the number of
iron atoms contained within a 1 nm core is calculated to be 13, while a 10 nm
core is calculated to contain 12770 iron atoms. Where agents share the same
core chemistry, the rate of iron release per unit surface area is likely similar,
differing perhaps by the strength of the carbohydrate ligand-core iron bound. But
for the same total amount of core iron, surface area available for iron release
increases dramatically as core radius decreases. That is to say, for equal
amounts of iron, the smaller the core, the greater the surface area available for
iron release. Of course, the explanation for this non-linear trend is the fact that
volume is radius cubed. In short, a collection of many small spheres exposes a
greater total surface area than does a collection of an equal mass of fewer,

larger spheres.
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[0081] A smalleriron core size of an iron complex administered for the
treatment of various diseases, disorders, or conditions allows wider distribution
through tissues, a greater rate of labile iron release, and increased in vitro iron
donation to transferrin. Furthermore, the iron complex is more evenly distributed
and metabolizes faster due to the smaller core size. But if the core size is too
small, the iron complex can move into cells unable to metabolize iron. In one
embodiment, an iron complex with a mean iron core size of no greater than
about 9 nm is administered. In various embodiments, mean iron core size is less
than about 9 nm but greater than about 1 nm, about 2 nm, about 3 nm, about 4
nm, about 5 nm, about 6 nm, about 7 nm, or about 8 nm. Mean iron core size
can be, for example, between about 1 nm and about 9 nm; between about 3 nm

and about 7 nm; or between about 4 nm and about 5 nm.

[0082] The molecular weight (i.e., the whole molecular weight of the
agent) is considered a primary determinant in the pharmacokinetics, or in other
words, how quickly it is cleared from the blood stream. The amount of labile
(i.e., biologicaly available) iron is inversely correlated with the molecular weight
of the iron-carbohydrate complex. Van Wyck (2004) J. Am. Soc. Nephrology 15,
S107-S111, S109. That is to say, the magnitude of labile iron effect is greatest
in iron-carbohydrate compounds of lowest molecular weight and least in those of
the highest molecular weight. Generally, there is a direct relationship between
the molecular weight of the agent and the mean diameter of the entire particle
(i.e., the iron core along with the carbohydrate shell). In various embodiments,
the mean diameter size of a particle of the iron carbohydrate complex is no
greater than about 35 nm. For example, the particle mean size can be no
greater than about 30 nm. As another example, the particle mean size can be
no greater than about 25 nm. As another example, the particle mean size can
be no greater than about 20 nm. As another example, the particle mean size
can be no greater than about 15 nm. As a further example, the particle mean
size can be no greater than about 10 nm. As another example, the particle

mean size can be no greater than about 7 nm.

[0083] Absence of Significant Adverse Reaction to the Single Dosage

Unit Administration
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[0084] Generally, a safe and effective amount of an iron carbohydrate
complex is, for example, that amount that would cause the desired therapeutic
effect in a patient while minimizing undesired side effects. The dosage regimen
will be determined by skilled clinicians, based on factors such as the exact
nature of the condition being treated, the severity of the condition, the age and
general physical condition of the patient, and so on. Generally, treatment-
emergent adverse events will occur in less than about 5% of treated patients.
For example, treatment-emergent adverse events will occur in less than 4% or
3% of treated patients. Preferably, treatment-emergent adverse events will
occur in less than about 2% of treated patients.

[0085] For example, minimized undesirable side effects can include
those related to hypersensitivity reactions, sometimes classified as sudden onset
closely related to the time of dosing, including hypotension, bronchospasm,
layngospasm, angioedema or uticaria or several of these together.
Hypersensitivity reactions are reported with all current intravenous iron products
independent of dose. See generally Bailie et al. (2005) Nephrol Dial Transplant,
20(7), 1443-1449. As another example, minimized undesirable side effects can
include those related to labile iron reactions, sometimes classified as nausea,
vomiting, cramps, back pain, chest pain, and/or hypotension. Labile iron
reactions are more common with iron sucrose, iron gluconate, and iron dextran

when doses are large and given fast.
[0086] Pharmaceutical Formulations

[0087] In many cases, a single unit dose of iron carbohydrate complex
may be delivered as a simple composition comprising the iron complex and the
buffer in which it is dissolved. However, other products may be added, if
desired, for example, to maximize iron delivery, preservation, or to optimize a

particular method of delivery.

[0088] A “pharmaceutically acceptable carrier” includes any and all
solvents, dispersion media, coatings, antibacterial and anti-fungal agents,
isotonic and absorption delaying agents, and the like, compatible with

pharmaceutical administration (see e.g., Banker, Modern Pharmaceutics, Drugs
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and the Pharmaceutical Sciences, 4th ed. (2002) ISBN 0824706749; Remington
The Science and Practice of Pharmacy, 21st ed. (2005) ISBN 0781746736).
Preferred examples of such carriers or diluents include, but are not limited to,
water, saline, Finger’s solutions and dextrose solution. Supplementary active
compounds can also be incorporated into the compositions. For intravenous
administration, the iron carbohydrate complex is preferably diluted in normal
saline to approximately 2-5 mg/ml. The volume of the pharmaceutical solution is
based on the safe volume for the individual patient, as determined by a medical

professional.

[0089] An iron complex composition of the invention for administration
is formulated to be compatible with the intended route of administration, such as
intravenous injection. Solutions and suspensions used for parenteral,
intradermal or subcutaneous application can include a sterile diluent, such as
water for injection, saline solution, polyethylene glycols, glycerine, propylene
glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; buffers
such as acetates, citrates or phosphates, and agents for the adjustment of
tonicity such as sodium chloride or dextrose. The pH can be adjusted with acids
or bases, such as hydrochloric acid or sodium hydroxide. Preparations can be
enclosed in ampules, disposable syringes or multiple dose vials made of glass or

plastic.

[0090] Pharmaceutical compositions suitable for injection include
sterile aqueous solutions or dispersions for the extemporaneous preparation of
sterile injectable solutions or dispersion. For intravenous administration, suitable
carriers include physiological saline, bacteriostatic water, Cremophor EL™
(BASF; Parsippany, N.J.) or phosphate buffered saline (PBS). The composition
must be sterile and should be fluid so as to be administered using a syringe.
Such compositions should be stable during manufacture and storage and must
be preserved against contamination from microorganisms, such as bacteria and
fungi. The carrier can be a dispersion medium containing, for example, water,
polyol (such as glycerol, propylene glycol, and liquid polyethylene glycol), and

other compatible, suitable mixtures. Various antibacterial and anti-fungal agents,
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for example, parabens, chlorobutanol, phenol, ascorbic acid, and thimerosal, can
contain microorganism contamination. Isotonic agents such as sugars,
polyalcohols, such as manitol, sorbitol, and sodium chloride can be included in
the composition. Compositions that can delay absorption include agents such as

aluminum monostearate and gelatin.

[0091] Sterile injectable solutions can be prepared by incorporating an
iron complex in the required amount in an appropriate solvent with a single or
combination of ingredients as required, followed by sterilization. Methods of
preparation of sterile solids for the preparation of sterile injectable solutions
include vacuum drying and freeze-drying to yield a solid containing the iron

complex and any other desired ingredient.

[0092] Active compounds may be prepared with carriers that protect
the compound against rapid elimination from the body, such as a controlled
release formulation, including implants and microencapsulated delivery systems.
Biodegradable or biocompatible polymers can be used, such as ethylene vinyl
acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and
polylactic acid. Such materials can be obtained commercially from ALZA
Corporation (Mountain View, CA) and NOVA Pharmaceuticals, Inc. (Lake
Elsinore, CA), or prepared by one of skill in the art.

[0093] A single unit dose of iron carbohydrate complex may be
intravenously administered in a volume of pharmaceutically acceptable carrier of,
for example, about 1000 mg of elemental iron in about 200 ml to about 300 ml of
diluent. For example, a single unit dose of iron carbohydrate complex may be
intravenously administered in a volume of pharmaceutically acceptable carrier of
about 1000 mg of elemental iron in about 250 ml of diluent. As another example,
a single unit dose of iron carbohydrate complex may be intravenously
administered in a volume of pharmaceutically acceptable carrier of about 1000

mg of elemental iron in about 215 ml of diluent.

[0094] A preferred pharmaceutical composition for use in the methods
described herein contains VIT-45 as the active pharmaceutical ingredient (API)

with about 28% weight to weight (m/m) of iron, equivalent to about 53% m/m iron
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(IIh-hydroxide, about 37% m/m of ligand, <6% m/m of NaCl, and <10% m/m of

water.
[0095] Kits for pharmaceutical compositions

[0096] Iron complex compositions can be included in a kit, container,
pack or dispenser, together with instructions for administration according to the
methods described herein. When the invention is supplied as a kit, the different
components of the composition may be packaged in separate containers, such
as ampules or vials, and admixed immediately before use. Such packaging of
the components separately may permit long-term storage without losing the
activity of the components. Kits may also include reagents in separate

containers that facilitate the execution of a specific test, such as diagnostic tests.

[0097] The reagents included in kits can be supplied in containers of
any sort such that the life of the different components are preserved and are not
adsorbed or altered by the materials of the container. For example, sealed glass
ampules or vials may contain lyophilized iron complex or buffer that have been
packaged under a neutral non-reacting gas, such as nitrogen. Ampules may
consist of any suitable material, such as glass, organic polymers, such as
polycarbonate, polystyrene, efc., ceramic, metal or any other material typically
employed to hold reagents. Other examples of suitable containers include
bottles that are fabricated from similar substances as ampules, and envelopes
that consist of foil-lined interiors, such as aluminum or an alloy. Other containers
include test tubes, vials, flasks, bottles, syringes, efc.. Containers may have a
sterile access port, such as a bottle having a stopper that can be pierced by a
hypodermic injection needle. Other containers may have two compartments that
are separated by a readily removable membrane that, upon removal, permits the

components to mix. Removable membranes may be glass, plastic, rubber, efc.

[0098] Kits may also be supplied with instructional materials.
Instructions may be printed on paper or other substrate, and/or may be supplied
on an electronic-readable medium, such as a floppy disc, CD-ROM, DVD-ROM,
mini-disc, SACD, Zip disc, videotape, audio tape, efc. Detailed instructions may

not be physically associated with the kit; instead, a user may be directed to an
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internet web site specified by the manufacturer or distributor of the kit, or

supplied as electronic mail.

[0099] Having described the invention in detail, it will be apparent that
modifications, variations, and equivalent embodiments are possible without
departing the scope of the invention defined in the appended claims. It should
be understood that all references cited are incorporated herein by reference.
Furthermore, it should be appreciated that all examples in the present disclosure

are provided as non-limiting examples.

EXAMPLES

[0100] The following non-limiting examples are provided to further
illustrate the present invention. It should be appreciated by those of skill in the
art that the techniques disclosed in the examples that follow represent
approaches the inventors have found function well in the practice of the
invention, and thus can be considered to constitute examples of modes for its
practice. However, those of skill in the art should, in light of the present
disclosure, appreciate that many changes can be made in the specific
embodiments that are disclosed and still obtain a like or similar result without

departing from the spirit and scope of the invention.

ExAmPLE 1: NON-TOXICITY STUDIES

[0101] Nonclinical toxicity of VIT-45 is very low, as is normal for Type |
polynuclear iron (lll)-hydroxide carbohydrate complexes. The single dose
toxicity is so low that the LDso could not be estimated and is higher than 2000 mg
iron/kg b.w. Mice tested with a single dose of 250 mg iron/kg b.w., injected
within 2 seconds, showed no signs of illness. The highest non-lethal dose level
of 1000 mg iron/kg b.w. in mice and rats is also very high in comparison to a
single unit dose of, for example, 15 mg iron/kg b.w. once per week in humans.
These results provide factors of about 70-fold a human dose, demonstrating a

large safety margin for acute toxicity of the product.
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EXAMPLE 2: PHARMOKINETIC STUDIES

[0102] Pharmacokinetic and red blood cell measurements of **Fe/*Fe
labelled VIT-45 following i.v. administration using PET in 6 patients showed a red
blood cell utilization from 61 to 99%. The 3 patients with iron deficiency anemia
showed a utilization of radiolabelled iron of 91 to 99% after 24 days, compared to
61 to 84% for 3 patients with renal anaemia. The terminal ty; for VIT-45 was
calculated to be approximately 16 hours, compared to about 6 hours for iron
sucrose. In two further studies in patients with iron deficiency anemia,
pharmacokinetic analyses revealed increases in exposure roughly proportional
with VIT-45 dose (Cmax approximately 150 ug/mL and 320 pg/mL following 500
mg and 1000 mg doses, respectively). VIT-45 demonstrated a monoexponential
elimination pattern with a t4» in the range 7 to 18 hours. There was negligible

renal elimination.

EXAMPLE 3: EFFICACY STUDIES

[0103] The main pharmacodynamic effects of VIT-45 were transient
elevations of serum iron levels, TfS and serum ferritin. These effects were seen
in all studies (where measured), following both single doses and repeated doses.
The increase in serum ferritin levels illustrated the replenishment of the depleted
iron stores, which is a well-identified and desired effect of iron therapy. In
addition, transiently elevated TfS indicated that iron binding capacity was almost

fully utilized following VIT-45 infusion.

[0104] Efficacy of iron replacement therapy is interpreted mainly in
terms of the ability to normalise Hb levels and iron stores. In the multiple dose
studies, patients demonstrated a slowly-developing, sustained increase in Hb
levels during study participation. In one study, 37% and 48% of patients in
Cohorts 1 and 2, respectively, had achieved normal Hb levels at the 4-week
follow-up visit, and 75% and 73%, respectively, had achieved a 220 g/L increase
in Hb on at least 1 occasion.

[0105] In another study (patients receiving regular haemodialysis), the

majority of patients (61.7%) achieved an increase of Hb of 210 g/L at any point
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during the study. Serum ferritin and TfS levels showed a more prolonged
elevation following repeated VIT-45 infusions, indicating a sustained
replenishment of iron stores. However, elevated levels of ferritin and TfS
indicating iron overload were avoided. In both of these studies, there was a
gradual decrease in transferrin over time, also indicating successful iron

replacement.

EXAMPLE 4: SAFETY ASSESSMENTS

[0106] Safety assessments were made in 73 patients with iron
deficiency anemia (27 single-dose, 46 repeated-dose), and 166 patients with
renal anaemia (3 single-dose, 163 repeated-dose) who received VIT-45 at
individual iron doses of 100 mg up to 1000 mg (cumulative doses of 100 to 2200
mg). These studies showed a safety profile equal to, or exceeding, currently

available parenteral iron formulations.

[0107] In the single-dose studies, there were few adverse events and
no serious adverse events or withdrawals due to adverse events. There were
also no related clinically relevant adverse changes in vital signs, 12-lead ECGs

or laboratory safety tests.

[0108] Inthe repeated-dose studies, there were no deaths attributed to
VIT-45, while 10 patients experienced serious adverse events. All of these
cases occurred in patients with renal anaemia receiving haemodialysis and were
considered not related to the VIT-45 treatment. Very few patients were
withdrawn from the studies due to treatment-emergent adverse events, and only
2 withdrawals (due to allergic skin reactions) were considered possibly related to
treatment. In each of the repeated-dose studies, no patients experienced
clinically significant changes in 12-lead ECGs that were related to treatment.
There were no consistent changes in laboratory safety parameters, although
there was a low incidence (total 6 patients) of laboratory values reported as
treatment-related treatment-emergent adverse events (elevated CRP, AST, ALT

and GGT, abnormal liver function tests and elevated WBC).
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[0109] Although many patients in these 2 studies had serum ferritin
above 500 pg/L on at least 1 occasion during the study, very few patients also
had TfS values >50%. Generally, the elevations of ferritin and TfS were of short
duration. Iron overload was avoided using the dosing schedules defined in the

studies.

EXAMPLE 5: INTEGRATED SAFETY STUDIES

[0110] The following example demonstrates the safety and
effectiveness of parenteral VIT-45 in the treatment of anemia in a variety of

patient populations, as determined from several integrated safety studies.

[0111] A total of 2429 subjects were treated with VIT-45 or control
agents over 10 studies that provide safety data for VIT-45. Of these, 1709
subjects received VIT-45 (1095 in completed multicenter studies, 584 in placebo-
controlled, single-dose, crossover studies and 30 in pharmacokinetic studies).
The mean total dose of VIT-45 administered among the 1095 subjects in the
completed multicenter studies was approximately 1300 mg; however, some
subjects received VIT-45 doses as high as 3400 mg. The majority of the
subjects treated were able to receive their calculated iron requirement in only 1

or 2 doses.

[0112] Table 2 provides a summary of VIT-45 studies described in this

example.

[0113] Study A was a single-center, single-dose escalation,
randomized, double-blind, placebo-controlled pharmacokinetic study. Subjects
were male and female, between 18 and 45 years of age, inclusive, with mild iron-
deficiency anemia. Treatment was a single IV bolus injection of VIT-45 at 100
mg, 500 mg, 800 mg, or 1000 mg. Examined pharmacokinetic parameters
included total serum iron and pharmacodynamic (serum ferritin and transferrin,
iron binding capacity, % TSATpost, hemoglobin, reticulocyte, and serum
transferrin receptor concentrations) endpoints. Examined safety parameters
included adverse events, clinical laboratory evaluations, vital signs, ECG, and

physical examinations.
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[0114] Study B was a single-center, single-dose, open label,
uncontrolled pharmacokinetic study. Subjects were between 18 and 75 years of
age with iron-deficiency or renal anemia with no other cause of anaemia.
Inclusion criteria included hemoglobin concentration between 9 and 13 g/dL, no
blood transfusions in the previous 3 months, and no history of treatment with
intravenous iron in the last 2 weeks. Treatment was a single IV bolus injection of
VIT-45 at 100 mg labelled with *’Fe and *°Fe. Examined primary
pharmacokinetic parameters included the distribution of *’Fe and incorporation of
**Fe into red blood cells. Examined safety parameters included adverse events,
clinical laboratory evaluations, vital signs, and physical examinations.

[0115] Study C was an open-label, multicenter, randomized, multiple-
dose, active-controlled postpartum anemia study. Subjects were female,
postpartum within 10 days after delivery, with hemoglobin <10 g/dL at Baseline
based on the average of 2 hemoglobin values drawn >18 hours postpartum.
Treatment was once weekly doses of VIT-45 for six weeks. VIT-45 dosage was
based on the calculated iron deficit (<2500 mg total). Where screening serum
transferrin saturation (TSAT) was <20% or screening ferritin was <50 ng/mL,
dosage = pre-pregnancy weight (kg) x (15-baseline hemoglobin [g/dL]) x 2.4 +
500 mg. Where screening TSAT was >20% and screening ferritin was >50
ng/mL, dosage = pre-pregnancy weight (kg) x (15-baseline hemoglobin [g/dL]) x
2.4. Infusion of VIT-45 was as follows: <200 mg, administered as an undiluted
intravenous push (IVP) over 1-2 minutes; 300-400 mg, administered in 100 cc
normal saline solution (NSS) over 6 minutes; 500-1,000 mg administered in 250
cc NSS over 15 minutes. For primary efficacy, “success” was defined as an
increase in hemoglobin of >2 g/dL anytime between baseline and end of study or
time of intervention, while “failure” was defined as <2 g/dL increase in
hemoglobin at all times between baseline and end of study or time of
intervention. Examined safety parameters included adverse events, clinical

laboratory evaluations, vital signs, and physical examinations.

[0116] Study D was a multicenter, open-label, randomized, active-
controlled, multiple-dose postpartum anemia study. Subjects were adult women
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>18 years old with postpartum anaemia within 6 days after delivery. Treatment
was administered once-weekly for a maximum of 3 infusions. Patients received
IV infusions of 16.7 mL/min to deliver a maximum dose of 1000 mg iron per
infusion. Patients received VIT-45 infusions once weekly for up to 3 occasions
until the calculated cumulative dose was reached. Patients <66 kg received a
minimum dose of 200 mg and a maximum dose of 15 mg iron/kg during each
infusion. Patients >66 kg received a dose of 1000 mg on the first dosing
occasion, and a minimum dose of 200 mg and a maximum dose of 1000 mg at
each subsequent dosing. Doses of 200-400 mg were diluted in 100 cc NSS and
500-1000 mg were diluted in 250 cc NSS. Primary efficacy was examined as
change from baseline levels of hemoglobin to Week 12. Examined safety
parameters included adverse events in the mother and breast-fed infant, adverse
events leading to discontinuation of treatment, vital signs, 12-lead
electrocardiogram (ECG), physical examinations, and clinical laboratory panels.

[0117] Study E was a multicenter, open-label, randomized, active-
controlled, multiple-dose hemodialysis-associated anemia study. Subjects were
adult male or female subjects between the ages of 18 and 80 years (inclusive)
requiring haemodialysis with iron deficiency secondary to chronic renal failure.
Dosing started on Day 1, Week 0 for both treatment arms and continued 2 or 3
times weekly until the individual calculated cumulative dose was reached.
Patients received 200 mg VIT-45 during their scheduled haemodialysis sessions
(2-3 sessions/week) until the calculated cumulative dose was reached.
Cumulative total iron requirement was calculated for each patient using the
Ganzoni formula. Primary Efficacy was examined as the percentage of patients
reaching an increase in hemoglobin >10 g/L at 4 weeks after baseline.
Examined safety parameters included adverse events, vital signs, 12-lead ECG,
physical examinations, and clinical laboratory evaluations.

[0118] Study F was a multicenter, open-label, multiple dose,
uncontrolled hemodialysis-associated anemia study. Subjects were male and
female patients 18-65 years of age, inclusive, with haemodialysis-associated
anaemia undergoing maintenance haemodialysis. Treatment duration was a

maximum of six weeks. Patients received 200 mg VIT-45 during their scheduled
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haemodialysis sessions (2-3 sessions/week) until the calculated cumulative dose
was reached. Cumulative total iron requirement was calculated for each patient
using the Ganzoni formula. Efficicacy was examined as correction of iron
deficiency and hemoglobin concentration of the patient. Examined safety
parameters included adverse events, vital signs, 12-lead ECG, physical
examinations, haematology and blood chemistry profiles, and urea reduction

ratio.

[0119] Study G was a multicenter, multiple-dose open-label,
uncontrolled gastrointestinal disorder-associated anemia study. Subjects were
males and females between 18 and 60 years of age, inclusive, with moderate
stable iron-deficiency anemia secondary to a gastrointestinal disorder and a
calculated total iron requirement >1000 mg; >50% of patients in each cohort
were to require >1500 mg total iron. Duration of treatment was single doses at
weekly intervals for up to 4 weeks (Cohort 1) or 2 weeks (Cohort 2).
Administration of VIT-45 was by IV bolus injection of 500 mg (Cohort 1) or 1000
mg (Cohort 2), where total iron requirement for each patient, which determined
how many weekly infusions were received, was calculated using the formula of
Ganzoni. Examined pharmacokinetic parameters included total serum iron and
pharmacodynamic (hemoglobin, ferritin, TSAT) endpoints. Examined safety
parameters included adverse events, clinical laboratory evaluations, vital signs,
ECG, physical examinations, and elevated serum ferritin (>500 ug/L) AND
elevated TSAT (>45%).

[0120] Study H was a multicenter, multiple-dose randomized,
open-label, active-controlled gastrointestinal disorder-associated anemia study.
Subjects were males and females aged 18 to 80 years, inclusive, with iron-
deficiency anaemia secondary to chronic inflammatory bowel disease (ulcerative
colitis or Crohn’s disease) and a calculated total iron requirement of at least
1000 mg total iron. Treatment was weekly VIT-45 infusions, with a maximum of
3 infusions permitted in a single treatment cycle. Administration consisted of an
infusion on Day 1, with subsequent infusions at weekly intervals up to a
maximum of 1000 mg iron per dose. The doses were continued until the patient

received the cumulative dose based on their individual requirement for iron.
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Primary efficacy was examined as change from baseline to Week 12 in
hemoglobin. Examined safety parameters included adverse events, vital signs,
12-lead ECG, physical examinations, and clinical laboratory evaluations.

[0121] Study | was an open label, multiple-dose, multicenter,
randomized, active-control anemia due to heavy uterine bleeding study.
Subjects were females at least 18 years of age with iron-deficiency anemia
secondary to heavy uterine bleeding. Duration of treatment was six weeks. VIT-
45 dosage was based on the calculated iron deficit as follows: where baseline
TSAT <20% or baseline ferritin <50 ng/mL, VIT-45 total dose in mg = baseline
weight (kg) x (15-baseline hemoglobin [g/dL]) x 2.4 + 500; where baseline TSAT
>20% and baseline ferritin >50 ng/mL, VIT-45 total dose in mg = baseline weight
(kg) x (15-baseline hemoglobin [g/dL]) x 2.4. For administration, <200 mg was
administered as an undiluted IVP over 1-2 minutes; 300-400 mg was
administered in 100 cc NSS over 6 minutes; and 500-1,000 mg was
administered in 250 cc NSS over 15 minutes. Primary efficacy was examined as
the proportion of subjects achieving success, defined as an increase in
hemoglobin of >2.0 g/dL anytime between baseline and end of study or time of
intervention. Examined safety parameters included adverse events, clinical

laboratory evaluations, vital signs, and physical examinations.

[0122] Study J was a multicenter, single-dose blinded, randomized,
placebo-controlled crossover iron deficiency anemia study. Subjects were male
or female, at least 18 years of age, with a hemoglobin <12 g/dL, TSAT <25%,
and ferritin <300 ng/mL (iron-deficiency anemia due to dialysis or non-dialysis
dependent chronic kidney disease or inflammatory bowel disease), or ferritin
<100 ng/mL (iron-deficiency anemia due to other conditions). Treatment was
two single doses seven days apart. Administration of VIT-45 occurred over
15 minutes and was <1000 mg (15 mg/kg for weight <66 kg). For
pharmacokinetic variables, total serum iron was assessed using Atomic
Absorption methodology. Examined safety parameters included adverse events,

clinical laboratory evaluations, vital signs, and physical examinations.
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Filed via EFS-Web

Study Number

Subjects

Intravenous Dose(s) of VIT-45

Comparator

Pharmacokinetic Studies

A

Total: 32
VIT-45: 24

Total: 6
VIT-45: 6

Single doses of:

100 mg via bolus injection

500 mg, 800 mg, 1000 mg diluted in 250 mL of
NSS administered by IV infusion over 15 minutes

Single dose of 100 mg labelled with *’Fe and **Fe
administered as an IV injection over 10 minutes

Placebo

None

Studies in Subjects

with Postpartum Anemia

C

Total: 352
VIT-45: 174

Total: 344
VIT-45: 227

Cumulative total iron requirement was calculated
for each patient. Patients received IV infusions to
deliver a maximum dose of 1000 mg iron per
infusion. Patients received VIT-45 infusions once
weekly until the calculated cumulative dose was
reached or a maximum of 2500 mg had been
administered. Doses <200 mg were administered
IV push over 1-2 minutes; doses of 300-400 mg
were diluted in 100 cc NSS and administered over
6 minutes; doses of 500-1000 mg were diluted in
250 cc NSS and administered over 15 minutes.

Cumulative total iron requirement was calculated
for each patient using the Ganzoni formula.

Oral iron (ferrous
sulfate) 325 mg TID
for 6 weeks

Oral iron (ferrous
sulfate) 100 mg BID
for 12 weeks

Studies in Subjects

Undergoing Hemodialysis

E

Total: 237
VIT-45: 119

Total: 163
VIT-45: 162

Patients received 200 mg IV bolus injection of
study drug during their scheduled hemodialysis
sessions (2-3 sessions/week) until the calculated
cumulative dose was reached. Cumulative total
iron requirement was calculated for each patient
using the Ganzoni formula.

Patients received 200 mg IV push of study drug
during their scheduled hemodialysis sessions (2-
3 sessions/week) until the calculated cumulative
dose was reached. Cumulative total iron
requirement was calculated for each patient using
the Ganzoni formula.

Venofer®™; patients
received 200 mg IV
injection over 10
minutes of study
drug during their
scheduled
hemodialysis
sessions (2-3
sessions/week) until
the calculated
cumulative dose was
reached. Cumulative
total iron
requirement was
calculated for each
patient using the
Ganzoni formula.*

None

Studies in Subjects

with Gastrointestinal Disorders

G

Total: 46
VIT-45: 46

Total: 200
VIT-45: 137

500 mg or 1000 mg iron by IV infusion at weekly
intervals for up to 4 weeks (500 mg) or 2 weeks
(1000 mg); maximum total dose of 2000 mg. The
last dose could have been less, depending on the
calculated total iron requirement. Doses were
diluted in 250 cc NSS and administered by IV
infusion over 15 minutes.

Cumulative total iron requirement was calculated
for each patient using the Ganzoni formula.

None

Oral iron (ferrous
sulfate) 100 mg BID
for 12 weeks
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Study in Subjects with Heavy Uterine Bleeding

I Total: 456 <1000 mg/week (15 mg/kg for weight <66 kg); Oral iron (ferrous
VIT-45:230  |patients received VIT-45 infusions once weekly sulfate) 325 mg TID
until the calculated cumulative dose was reached or |for 6 weeks

a maximum of 2500 mg had been administered.
Doses <200 mg were administered IV push over 1-
2 minutes; doses of 300-400 mg were diluted in
100 cc NSS and administered over 6 minutes; doses
of 500-1000 mg were diluted in 250 cc NSS and
administered over 15 minutes.

Study in Subjects with Iron Deficiency Anemia

7 Total: 594 Single dose of <1000 mg by IV infusion over 15 [Placebo
VIT-45: 584 |minutes (15 mg/kg for weight <66 kg). Doses
<500 mg were diluted in 100 cc NSS and doses of
>500-1000 mg were diluted in 250 cc NSS.
Pharmacokinetic subjects: single 1,000 mg dose by
IV infusion

[0123] The majority of the subjects who received VIT-45 completed the
study. The incidence of premature discontinuations in the completed multicenter
studies was 10% in the VIT-45 group which is comparable to that observed in
the oral iron (9.6%) and Venofer (13.6%) groups. Reasons for premature
discontinuation were generally comparable among the treatment groups, except
that the incidence of adverse events leading to discontinuation were higher in the
Venofer group (5.9%) compared to the VIT-45 (1.8%) and oral iron (2.1%)

groups, demonstrating the overall tolerability of VIT-45.

[0124] The overall incidences of treatment-emergent adverse events
were comparable between the VIT-45 (49.5%) and oral iron (51.2%) groups in
the completed multicenter studies; the incidence in the Venofer group was lower
(39.0%); however, the number of subjects in the VIT-45 group is almost 10-fold
that of the Venofer group. Treatment-emergent adverse events experienced by
>2% of the 1095 VIT-45 subjects included headache (8.6%), abdominal pain
(2.5%), nausea (2.4%), blood phosphate decreased (2.4%), hypertension
(2.2%), nasopharyngitis (2.0%), and hypotension (2.0%). As expected, the most
notable difference between subjects treated with VIT-45 and those treated with
oral iron was for the incidence of gastrointestinal events (31.0% vs. 12.8%),
specifically the incidences of constipation, diarrhea, nausea, and vomiting, which

were more than double that observed in the VIT-45 group.
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[0125] In the calculated doseffirst-dose 1,000 mg studies, no
statistically significant difference was observed between the VIT-45 (49.5%) and
oral iron (51.2%) groups for the overall incidence of treatment-emergent adverse
events. The incidence of gastrointestinal disorders was statistically significantly
(p<0.0001) higher in the oral iron group (31.0%) compared to the VIT-45 group
(15.2%), while the incidences of adverse events associated with investigations
and skin and subcutaneous tissue disorders were statistically significantly higher
in the VIT-45 group (9.1% and 7.3%, respectively) compared to the oral iron
group (3.9% and 2.4%, respectively). Among the gastrointestinal disorders,
greater proportions of subjects in the oral iron group than the VIT-45 group
experienced constipation, nausea, diarrhoea, and vomiting, while a greater
proportion of VIT-45 subjects experienced abdominal pain than oral iron
subjects. Among the adverse events associated with investigations, greater
proportions of VIT-45 subjects experienced blood phosphate decreased and
GGT increased than oral iron subjects. Among the adverse events associated
with skin and subcutaneous tissue disorders, greater proportions of VIT-45

subjects experienced rash and pruritus than oral iron subjects.

[0126] The only drug-related treatment-emergent adverse events
reported by at least 2% of VIT-45 subjects in the calculated dose/first-dose 1,000
mg studies were headache (3.9%) and blood phosphate decreased (3.3%). The
incidence of treatment-emergent adverse events reported on the first day of
dosing in the calculated dosef/first-dose 1,000 mg studies was statistically
significant higher in the VIT-45 group compared to the oral iron group (6.8% vs.
2.7%). On the first day of dosing, the VIT-45 group had statistically significantly
greater proportions of subjects who experienced general disorders and
administration site conditions, primarily events associated with the site of study
drug infusion, and skin and subcutaneous tissue disorders, primarily rash and

urticaria, compared to the oral iron group.

[0127] The overall incidence of treatment-emergent adverse events
was similar among VIT-45 subjects treated with either the 200 mg or 1000 mg
doses. The only notable difference was for the higher incidence of headache in

the 1000-mg group, which was almost double that observed for the 200-mg
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group. No meaningful trends were apparent with respect to the incidence of
treatment-emergent adverse events when analyzed by gender, age, race,
weight, or etiology of anemia.

[0128] There were no deaths in the study attributed to VIT-45. The
incidence of other serious adverse events among VIT-45 subjects was low (3%
in all completed multicenter studies and 0.3% in the placebo-controlled, single-
dose crossover study) and none were considered related to study drug. The
incidence of premature discontinuation due to adverse events was comparable
between the VIT-45 group (2.1%) and the other active treatment groups (3.1%
oral iron and 2.5% Venofer). The incidence of drug-related treatment-emergent
adverse events of hypersensitivity was 0.2%, the same as that observed with
oral iron (0.2%). Drug-related mild or moderate hypotension was observed in 4
(0.2%) VIT-45 subjects, none of which were considered serious, led to
premature discontinuation, or were symptomatic. Treatment-emergent adverse
events indicative of potential allergic reactions including rash, pruritus, and
urticaria were reported by <2% of subjects who were treated with VIT-45; none
of these events was considered serious and few led to premature

discontinuation.

[0129] Laboratory evaluations of mean changes from baseline and
potentially clinically significant values demonstrated no clinically meaningful
changes for the majority of the parameters evaluated. However, during the
conduct of the latter portion of the clinical program, transient, asymptomatic
decreases in blood phosphate levels were observed among subjects treated with
VIT-45. The decreases were apparent approximately 7 days after the initial dose
of VIT-45 and the median time to recovery was approximately 2 weeks. No
subjects reported an adverse event that was related to serum phosphate and no
subject discontinued from the study due to decreased serum phosphate. The
only predictor of change in serum phosphate was that subjects with higher
baseline serum phosphate values had larger decreases in serum phosphate.
The fact that the majority of oral iron-treated subjects also had a post-baseline
decrease in phosphate and the negative correlation of baseline serum

phosphate with changes in serum phosphate for both the VIT-45 and oral iron
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treatment groups suggest that the mechanism is intrinsic to iron therapy in this

severely anemic population.

[0130] Overall, no clinically meaningful changes in vitals signs
evaluations were associated with VIT-45 administration.

[0131] Safety data from more than 1700 subjects demonstrate the
safety and tolerability of VIT-45.
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CLAIMS

What is claimed is:

1. A method of treating a disease, disorder, or condition characterized by
iron deficiency or dysfunctional iron metabolism resulting in reduced
bioavailability of dietary iron, comprising

administering to a subject in need thereof an iron carbohydrate
complex in a single dosage unit of at least about 0.6 grams of elemental iron;
wherein
the iron carbohydrate complex is selected from the group
consisting of an iron carboxymaltose complex, an iron mannitol complex, an iron
polyisomaltose complex, an iron polymaltose complex, an iron gluconate

complex, an iron sorbitol complex, and an iron hydrogenated dextran complex.

2. The method of claim 1, wherein the iron carbohydrate complex has a

substantially non-immunogenic carbohydrate component.

3. The method of claim 1, wherein the iron carbohydrate complex has
substantially no cross reactivity with anti-dextran antibodies.

4. The method of claim 1, wherein the disease, disorder, or condition

comprises anemia.

5. The method of claim 4, wherein the anemia comprises iron deficiency

anemia.

6. The method of claim 4, wherein:

(i) the anemia comprises an iron deficiency anemia associated with
chronic blood loss; acute blood loss; pregnancy; childbirth; childhood
development; psychomotor and cognitive development in children; breath
holding spells; heavy uterine bleeding; menstruation; chronic recurrent

hemoptysis; idiopathic pulmonary siderosis; chronic internal bleeding;
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gastrointestinal bleeding; parasitic infections; chronic kidney disease; dialysis;
surgery or acute trauma; and chronic ingestion of alcohol, chronic ingestion of
salicylates, chronic ingestion of steroids; chronic ingestion of non-steroidal anti-
inflammatory agents, or chronic ingestion of erythropoiesis stimulating agents;

(ii) the anemia is of a chronic disease selected from the group consisting
of rheumatoid arthritis; cancer; Hodgkins leukemia; non-Hodgkins leukemia;
cancer chemotherapy; inflammatory bowel disease; ulcerative colitis thyroiditis;
hepatitis; systemic lupus erythematosus; polymyalgia rheumatica; scleroderma;
mixed connective tissue disease; Sojgren’s syndrome; congestive heart failure /
cardiomyopathy; and idiopathic geriatric anemia;

(iii) the anemia is due to impaired iron absorption or poor nutrition;

(iv) the anemia is associated with Crohn’s Disease; gastric surgery;
ingestion of drug products that inhibit iron absorption; or chronic use of calcium.

7. The method of claim 1 wherein the disease, disorder, or condition is
selected from the group consisting of restless leg syndrome; blood donation; hair

loss; and attention deficit disorder.

8. The method of claim 1 wherein the single dosage unit of elemental iron

is at least about 1.0 grams.

9. The method of claim 1 wherein the single dosage unit of elemental iron
is at least about 1.5 grams.

10. The method of claim 1 wherein the single dosage unit of elemental
iron is at least about 2.0 grams.

11. The method of claim 1 wherein the single dosage unit of elemental

iron is administered in about 15 minutes or less.

12. The method of claim 1 wherein the single dosage unit of elemental

iron is administered in about 5 minutes or less.
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13. The method of claim 1 wherein the iron carbohydrate complex is an

iron carboxymaltose complex.

14. The method of claim 13, wherein

(i) the iron carboxymaltose complex has a chemical formula of [FeOx
(OH)y (H20). 1n [{(CeH1005)m (CeH1207)} Ik, where n is about 103, m is about 8, |
is about 11, and k is about 4; contains about 28% elemental iron; and has a
molecular weight of about 150,000 Da; or

(i) the iron carboxymaltose complex is a polynuclear iron (l11)-hydroxide
4(R)-(poly-(1—4)-0-a-glucopyranosyl)-oxy-2(R),3(S),5(R),6-tetrahydroxy-

hexanoate.

15. The method of claim 1, wherein the iron carbohydrate complex is an

iron polyglucose sorbitol carboxymethyl ether complex.

16. The method of claim 15, wherein the iron polyglucose sorbitol
carboxymethyl ether complex is a polyglucose sorbitol carboxymethyl ether-

coated non-stoichiometric magnetite complex.

17. The method of claim 1, wherein

mean iron core size is at least about 1 nm but no greater than about 9 nm;
or

mean size of a particle of the iron carbohydrate complex is no greater

than about 35 nm.

18. The method of claim 1, wherein the iron carbohydrate complex is

administered parenterally.

19. The method of claim 18, wherein
(i) parenteral administration comprises intravenous infusion and the single

unit dose of iron carbohydrate complex is administered at a concentration of
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about 1000 mg elemental iron in about 200 ml to about 300 ml of diluent;

(i) parenteral administration comprises bolus injection and the single unit
dose of iron carbohydrate complex is administered at a concentration of about
1000 mg elemental iron in about 200 ml to about 300 ml of diluent; or

(iii) parenteral administration comprises intramuscular injection and the
single unit dose of iron carbohydrate complex is administered at a concentration
of about 500 mg elemental iron in less than about 10 ml diluent.

20. The method of claim 1 further comprising a second administration of

said iron carbohydrate complex upon recurrence of at least one symptom of the

disease, disorder, or condition.
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ABSTRACT

The present invention generally relates to treatment of iron-related conditions
with iron carbohydrate complexes. One aspect of the invention is a method of treatment
of iron-related conditions with a single unit dosage of at least about 0.6 grams of
elemental iron via an iron carbohydrate complex. The method generally employs iron
carbohydrate complexes with nearly neutral pH, physiological osmolarity, and stable and
non-immunogenic carbohydrate components so as to rapidly administer high single unit

doses of iron intravenously to patients in need thereof.
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