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Appl. Ser. No.: 15/491,933 Atty. Docket: 8973-006
Page 5 of 5

REMARKS

Applicant has reviewed the Restriction Requirement mailed December 4, 2017. Claims
1-20 are pending. Claim 15 has been withdrawn. Claims 16-20 have been amended. No new
matter has been added with the amendments to the claims. Applicant respectfully requests

consideration of the application in accordance with the following remarks.

Restriction Requirement

A Restriction was issued between Group I (claims 1-14) and Group II (claims 15-20).
Applicant hereby elects Group I to methods. Applicant reserves the right to pursue divisional
application(s) to the nonelected subject matter. Claims 16-20 have been amended to depend on
elected claim 10.

skokosk

Nothing in this paper should be construed as an intent to concede any issue with regard to
any claim, except as specifically stated in this paper, and the amendment of any claim does not
necessarily signify concession of unpatentability of the claim prior to its amendment.

If any issues arise, the Applicant invites the Examiner to contact the undersigned at the
telephone number indicated below or at patent@fbfk law.

If any extension of time is required, Applicant hereby requests the appropriate extension of
time. If any fees are required or any credits due, the Commissioner is hereby authorized to charge

any underpayment of fees or credit any overpayment to Deposit Account No. 50-6631.

Respectfully submitted,

FERGUSON BRASWELL FRASER KUBASTA PC

Date: _February 5, 2018 /Elizabeth Philip Dahm/
FERGUSON BRASWELL Elizabeth Philip Dahm

FRASER KUBASTA PC Reg. No. 51,352
2500 Dallas Parkway, Suite 600
Plano, Texas 75093 ATTORNEY FOR APPLICANT
(972) 378-9111
patent@fbfk.law
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Electronic Acknowledgement Receipt

EFS ID: 31696891
Application Number: 15491933
International Application Number:
Confirmation Number: 8192

Title of Invention:

ADMINISTRATION OF BERBERINE METABOLITES

First Named Inventor/Applicant Name:

Ryan Lowery

Customer Number:

129565

Filer:

Elizabeth Philip Dahm

Filer Authorized By:

Attorney Docket Number: 8973-006
Receipt Date: 05-FEB-2018
Filing Date: 19-APR-2017
Time Stamp: 11:35:20

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
101027
1 RR_8973_006.pdf yes 5

31a76603a78da91a9d 36a44be4 04269701
99dfa

BONERGE Ex. 1002, p. 154




Multipart Description/PDF files in .zip description
Document Description Start End
Response to Election / Restriction Filed 1 1
Claims 2 4
Applicant Arguments/Remarks Made in an Amendment 5 5
Warnings:
Information:
Total Files Size (in bytes): 101027

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/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 15/491 ,933 04/19/2017 D To be Mailed
ENTITY: [Jrarce [X] smaLL [] Micro

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
L
EXAMINATION FEE
(37 CFR 1.16(0), (), or (q)) N/A N/A N/A
TOTAL CLAIMS ) N
(87 CFR 1.16() minus 20 = X3 =
INDEPENDENT CLAIMS ) N
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
] of paper, the application size fee due is $310 ($155
ASF;PCL;%?-TSN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
P—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
| 02/05/2018 | A-1en PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
= Total (7 or - 20 Minus | - 20 _ 0 x $50 - 0
z | weeven -3 inus | -3 - 0 x 5230 - 0
= | [ application Size Fee (37 CFR 1.16(s))
<C  f—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
v B vinus | - - xs -
= [ Independent . ; -
) (272€:r11.1esr1(h)) Minus = X $ =
Z | [ Appiication size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

TOTAL ADD’L FEE

SLIE
SONYA WILLIAMS

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, 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-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0O.BOX 1450 U.S. POSTAGE PAID
B, POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

Ferguson Braswell Fraser Kubasta PC
2500 Dallas Parkway, Suite 600
Plano, TX 75093

Courtesy Reminder for
Application Serial No: 15/491,933

Attorney Docket No: 8973-006
Customer Number: 129565
Date of Electronic Notification: 12/04/2017

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
patentdocketing@dallasbusinesslaw.com
eofficeaction@appcoll.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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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 DOCKET NO. | CONFIRMATION NO. |
15/491,933 04/19/2017 Ryan Lowery 8973-006 8192
129565 7590 120412017
EXAMINER

Ferguson Braswell Fraser Kubasta PC | |
2500 Dallas Parkway, Suite 600 WARD, PAUL V
Plano, TX 75093

| ART UNIT | PAPER NUMBER |

1624
| NOTIFICATION DATE | DELIVERY MODE |
12/04/2017 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

patentdocketing @dallasbusinesslaw.com
eofficeaction @appcoll.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
15/491,933 LOWERY ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
PAUL V. WARD 1624 f(‘;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 2 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

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
)X Responsive to communication(s) filed on 4/19/17.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[] 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) 1-20 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7) 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/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.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 b)[] 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) 4 I:l oth
Paper No(s)/Mail Date ) ther

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20171129
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Application/Control Number: 15/491,933 Page 2
Art Unit: 1624

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
DETAILED ACTION
Election/Restrictions
Restriction to one of the following inventions is required under 35 U.S.C. 121:

l. The methods according to claims 1-14.
These are classifiable in classes various, subclass various.

Il. The compositions according to claims 15-20.
These are classifiable in classes various, subclass various.

The inventions of Groups I-Il are separate and patentably distinct because there
is no patentable co-action among them and a reference anticipating or rendering
obvious one member will not anticipate or render another obvious.

Because these inventions are distinct for the reasons given above and have
acquired a separate status in the art because of their recognized divergent subject
matter and different classification, a search of the two groups designated above would
impose an undue burden upon the examiner, and restriction for examination purposes
as indicated is proper.

Applicant election should also include a specifically disclosed species to be
examined for search purposes in the response. Applicant is required under 35
U.S.C. 121 to elect a single disclosed species for prosecution on the merits to which the
claims shall be restricted if no generic claim is finally held to be allowable.

Restriction for examination purposes as indicated is proper because all these

inventions listed in this action are independent or distinct for the reasons given above
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Application/Control Number: 15/491,933 Page 3
Art Unit: 1624

and there would be a serious search and examination burden if restriction were not
required because one or more of the following reasons apply:

(a) the inventions have acquired a separate status in the art in view of their
different classification

(b) the inventions have acquired a separate status in the art due to their
recognized divergent subject matter;

(c) the inventions require a different field of search (for example, searching
different classes/subclasses or electronic resources, or employing different search
queries);

(d) the prior art applicable to one invention would not likely be applicable to
another invention;

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C.
101 and/or 35 U.S.C. 112, first paragraph.

There is an examination and search burden for these patentably distinct species
due to their mutually exclusive characteristics. The species require a different field of
search (e.g., searching different classes/subclasses or electronic resources, or
employing different search queries); and/or the prior art applicable to one species would
not likely be applicable to another species; and/or the species are likely to raise different
non-prior art issues under 35 U.S.C. 101 and/or 35 U.S.C. 112, first paragraph.

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 the elected
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 of the species 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
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Application/Control Number: 15/491,933 Page 4
Art Unit: 1624

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.

If claims are added after the election, applicant must indicate which of these
claims are readable upon the elected invention.

Should applicant traverse on the ground that the species are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the species 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(a)
of the other species.

A telephone call was made to Applicant on November 27, 2017 to request an oral
election to the above restriction requirement, but did not result in an election being

made.

BONERGE Ex. 1002, p. 162



Application/Control Number: 15/491,933 Page 5
Art Unit: 1624

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PAUL V WARD whose telephone number is 571-272-
2909. The examiner can normally be reached on M-F 8 am to 4 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Johann Richter can be reached on 571-272-0642. The fax phone number
for the organization where this application or proceeding is assigned is 703-872-9306.

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).

/PAUL V WARD/
Primary Examiner, Art Unit 1624
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

P.O. Box 1450

WWW.Uspto.gov

BIB DATA SHEET

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

Alexandria, Virginia 22313-1450

CONFIRMATION NO. 8192

GROUP ART UNIT
1624

SERIAL NUMBER
15/491,933

FILING or 371(c) CLASS
DATE

04/19/2017 544
RULE

ATTORNEY DOCKET
NO.

8973-006

APPLICANTS
Keto Patent Group, Inc., Melissa, TX;

INVENTORS
Ryan Lowery, Tampa, FL;
Jacob Wilson, Tampa, FL;
Shawn Wells, Lewisville, TX;
Brian Underwood, Melissa, TX;
Christopher N. Harding, Delray Beach, FL;
Terry LaCore, Melissa, TX;

*k CONTINUING DATA kkkkkkkhhkhkhkhhkhhhkhkhkhkkkkk
This appln claims benefit of 62/324,794 04/19/2016

*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **
04/25/2017

Foreign Priority claimed D Yes QNO

35 USC 119(a-d) conditions met D Yes D No

Verified and /PAUL V WARD/
Acknowledged Examiner's Signature Tnitials FL 4 20

SHEETS
DRAWINGS

TOTAL
CLAIMS

STATE OR

Q) Net after COUNTRY

Allowance

INDEPENDENT
CLAIMS

3

ADDRESS

Ferguson Braswell Fraser Kubasta PC
2500 Dallas Parkway, Suite 600
Plano, TX 75093

UNITED STATES

TITLE
ADMINISTRATION OF BERBERINE METABOLITES

|Q All Fees

|0 1.16 Fees (Filing)

FEES: Authority has been given in Paper

FILING FEE ; ;
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT [0 1.17 Fees (Processing Ext. of fime) |
800 No. for following: |EI 1.18 Fees (Issue) |
|EI Other |
|0 Credit |

BIB (Rev. 05/07).
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Application/Control No.

Applicant(s)/Patent under

Index of Claims Reexamination
15/491,933 LOWERY ET AL.
Examiner Art Unit
PAUL V. WARD 1624
v | Rejected _| (Th r%l;?ql;(;remderal) N Non-Elected Appeal
=| Allowed = Restricted I | Interference Objected
Claim Date Claim Date Claim Date
B I B _| = _| =
g | £ |5 G | £ [ =
i | 2| £l £l
O |+ O O
1 [= 51 101
2 52 102
3 53 103
4 54 104
5 55 105
6 56 106
7 57 107
8 58 108
9 59 109
10 60 110
11 61 111
12 62 112
13 63 113
14 64 114
15 65 115
16 66 116
17 67 117
18 638 118
19 69 119
20 | =+ 70 120
21 71 121
22 72 122
23 73 123
24 74 124
25 75 125
26 76 126
27 77 127
28 78 128
29 79 129
30 80 130
31 81 131
32 82 132
33 83 133
34 84 134
35 85 135
36 86 136
37 87 137
38 88 138
39 89 139
40 90 140
41 N 141
42 92 142
43 93 143
44 94 144
45 95 145
46 96 146
47 97 147
48 98 148
49 99 149
50 100 150

U.S. Patent and Trademark Office

Part of Paper No. 20171129
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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 | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/491,933 04/19/2017 Ryan Lowery 8973-006
CONFIRMATION NO. 8192
129565 PUBLICATION NOTICE
Ferguson Braswell Fraser Kubasta PC
2500 Dallas Parkway, Suite 600 0 A

Plano, TX 75093

Title:ADMINISTRATION OF BERBERINE METABOLITES

Publication No.US-2017-0296520-A1
Publication Date:10/19/2017

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, 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
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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 | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/491,933 04/19/2017 Ryan Lowery 8973-006
CONFIRMATION NO. 8192
129565 INFORMAL NOTICE
Ferguson Braswell Fraser Kubasta PC
2500 Dallas Parkway, Suite 600 LD R

Plano, TX 75093
Date Mailed: 06/29/2017

INFORMATIONAL NOTICE TO APPLICANT

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).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Ryan Lowery
Jacob Wilson
Shawn Wells
Brian Underwood
Christopher N. Harding
Terry LaCore

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sphouminh/

page 1 of 1
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/491,933
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 CFR 1.16(a), (b), or (c)) N/A N/A N/A 70 N/A
SEARCH FEE
o o o N/A N/A N/A 300 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 360 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= 40 = 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = 210 = 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).
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: Lowery et al.

Serial No.: 15/491,933

Filed: April 19, 2017
For: ADMINISTRATION OF
BERBERINE METABOLITES

Mail Stop: Missing Parts
Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

§

§ Group Art Unit:  Unknown
§

§ Examiner: Unknown
§

§ Confirmation: 8192

§

§

CERTIFICATE OF EFS-WEB TRANSMISSION

Pursuant to 37 CFR. § 1.8, I hereby certify that this
correspondence is being transmitted via the U.S. Patent and
Trademark Office electronic filing system (EFS-Web) to the
USPTO on __June 27. 2017

/Elizabeth Philip Dahm/
Elizabeth Philip Dahm

AMENDMENT; RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION

PAPERS MAILED April 27, 2017

In reply to the Notice to File Corrected Application Papers mailed April 27, 2017,

Applicant submits the following amendments and remarks. Please amend the above-identified

application as follows:

Amendment to the Specification begins on page 2 of this paper

Amendments to the Drawings begin on page 3 of this paper

Remarks/Arguments begin on page 4 of this paper.
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Appl. Ser. No.: 15/491,933 Atty. Dkt. No.: 8973-006
Page 2 of 5

AMENDMENT TO THE SPECIFICATION

Please replace all of the sheets (18 pages) of the originally filed specification with the
Substitute Sheets of Specification (18 pages) submitted herewith. The attached sheets of
specification incorporate the Preliminary Amendment filed on the same day as the application.

A marked up copy of the specification showing the incorporation of the Preliminary Amendment

has been submitted herewith.
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Appl. Ser. No.: 15/491,933 Atty. Dkt. No.: 8973-006
Page 3 of 5

AMENDMENT TO THE DRAWINGS

Please replace 1 sheet of the originally filed drawings that include Figures 4 with the
Substitute Sheets of Drawings (1 pages) that includes Figure 4 submitted herewith. A marked up
copy of the drawing has not been submitted since the drawing in the substitute sheet is merely a

formal drawing of the originally filed drawings.
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Appl. Ser. No.: 15/491,933 Atty. Dkt. No.: 8973-006
Page 4 of 5

REMARKS
Applicant has submitted Replacement Drawings and Declarations in response to the Notice
to File Corrected Application Papers mailed on April 27, 2017. Applicant respectfully requests

entry of the Replacement Specification and Drawings prior to examination.

Request for Substitute Specification

Applicant has submitted a Substitute Specification (37 pages) to incorporate the Preliminary
Amendment filed on the same day as the Application, as requested. No new matter has been added

with the amendment to the Specification.

Request for Corrected Drawings

Applicant has submitted 1 pages of Replacement Drawings that include Figures 4 herewith
in compliance with 37 CFR 1.84 and 37 CFR 1.121(d). The Replacement Drawings include formal
drawing of Figure 4 since the Patent Office indicated that the originally submitted Figure 4
drawings may be blurry upon reproduction. No new matter has been submitted with the

Replacement Drawings.

Kokok

If any issues arise, Applicant respectfully invites the Examiner to contact the undersigned at

the telephone number indicated below or at patentdocketing@dallasbusinesslaw.com.
If any extension of time is required, Applicant hereby requests the appropriate extension of

time. If any fees are required or any credits due, the Commissioner is hereby authorized to charge

any underpayment of fees or credit any overpayment to Deposit Account No. 50-6631.
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Appl. Ser. No.: 15/491,933
Page S of 5

Date: _June 27, 2017
FERGUSON BRASWELL
FRASER KUBASTA PC

2500 Dallas Parkway, Suite 600
Plano, Texas 75093

(972) 378-9111

patentdocketing(@dallasbusinesslaw.com

Atty. Dkt. No.: 8973-006

Respectfully submitted,

FERGUSON BRASWELL FRASER KUBASTA PC

/Elizabeth Philip Dahm/

Elizabeth Philip Dahm
Reg. No. 51,352

ATTORNEY FOR APPLICANT
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ADMINISTRATION OF BERBERINE METABOLITES
CROSS-REFERENCE TO RELATED APPLICATIONS
[001] This application claims the benefit +s-a-centinuationtapart of U.S. Provisional

Patent Application No. 62/324,794, entitled “ADMINISTRATION OF
DIHYDROBERBERINE?”, filed on April 19, 2016, which is incorporated by reference

for all purposes.

TECHNICAL FIELD

[002] The present invention relates to managing metabolic and therapeutic functions by

administering berberine metabolites.

BACKGROUND

[003] Berberine is a naturally occurring substance commonly found in Goldenseal
(Hydrastis canadensis), Oregon grape (Berberis aquifolium), Barberry (Berberis
vulgaris), Chinese Goldthread (Coptis chinensis, Phellodendron chinense, and
Phellodendron amurense. Berberine has been administered to humans and found to have
an effect on inflammation and as well as having some antimicrobial properties.
Berberine has also shown potential for lowering fasting blood glucose; however adverse
gastrointestinal effects appeared to accompany the administration in amounts to
effectively lower fasting blood glucose (Yin et al. “Efficacy of Berberine in Patients with
Type 2 Diabetes,” Metabolism. 2008 May; 57(5): 712-717). The bioavailability of
traditional berberine has been shown in some studies to be below 70% in animal models
which could affect how much is being absorbed and actually utilized in the body (Chen,
W.,Miao, Y. Q., Fan,D.J, Yang, S. S, Lin, X, Meng, L. K., & Tang, X. (2011).
Bioavailability study of berberine and the enhancing effects of TPGS on intestinal
absorption in rats. Aaps Pharmscitech, 12(2), 705-711.)
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SUMMARY

[004] In various implementations, one or more berberine metabolites (e.g.,
dihydroberberine and/or tetrahydroberberine) may be administered to manage glucose
tolerance and/or increase ketones (e.g., blood concentration and/or urine concentration of
ketones) in humans. For example, a pharmaceutically effective amount of berberine
metabolites (e.g., dihydroberberine and/or tetrahydroberberine) may be administered to
healthy and/or nonhealthy adults. For example a pharmaceutically effective amount of
berberine metabolites may be administered to a human with diabetes or other metabolic
disorder impacting glucose tolerance. The berberine metabolites may regulate glucose
and/or lipid metabolism. In some implementations, administration of a pharmaceutically
effective amount of berberine metabolites may be therapeutic to humans with diabetes,
glucose intolerance, metabolic syndrome, dyslipidemia, and/or obesity/overweight. In
some implementations, administration of berberine metabolites may have ergogenic (e.g.,
performance enhancing) and/or body composition benefits for some individuals (e.g.,
generally healthy; athletic; etc.) via glucose disposal, insulin sensitivity and ketone
sensitivity. In some implementations, administration of berberine metabolite(s) may
lower glycation (e.g., measured by HA1¢ levels) which may provide anti-aging

properties.

[005] In various implementations, the berberine metabolite composition administered to
an individual may include dihydroberberine and/or tetrahydroberberine. For example, the
composition may be orally administered in any appropriate delivery vehicle, such as via

tablets, capsules, food products, and/or beverage products.

[006] In some implementations, one or more berberine metabolites may be administered
with one or more additional compounds. The additional compounds, such as ketone
sensitizers, may be capable of independently inducing ketosis. The additional
compounds may be utilized to maintain and/or promote ketosis in humans. For example,
the additional compounds may include one beta-hydroxybutyrate compound; butyrate;

short chain, medium chain, and/or long chain fatty acids or esters thereof, and/or
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combinations there of which may be administered with a berberine metabolite, such as

dihydroberberine.

[007] In various implementations, a pharmaceutically effective amount of
dihydroberberine may be administered to an individual to managing glucose tolerance
(e.g., decrease and/or maintain blood glucose level, decrease and/or maintain fasting

blood glucose, increase ability to process glucose, etc.).

[008] Implementations may include one or more of the following features. The
administration of dihydroberberine may reduce fasting glucose levels. The
dihydroberberine may be administered as a complexed composition. The complexed
composition may include phytosomes and/or liposomes. The dihydroberberine may be a
microemulsion including dihydroberberine. The pharmaceutically effective amount of
dihydroberberine may include approximately 25 mg to approximately 800 mg of
dihydroberberine, in some implementations. The dihydroberberine may be orally
administered as a capsule, tablet, a food product, and/or beverage product. The
dihydroberberine may be administered at least once daily (e.g., for a period of time, when
desired by the user, etc.). In some implementations, a Cytochrome P450 inhibitor may be
administered approximately concurrently. Administration of the Cyctochrome P450
inhibitor may allow decreasing of the amount of dihydroberberine administered to be
sufficient to achieve the desired results (e.g., the same level of glucose management as a
predetermined amount of dihydroberberine, a normal range of fasting glucose levels per

health guidelines, normal level of blood glucose level per health guidelines, etc.).

[009] In various implementations, administering, to an individual, a pharmaceutically

effective amount of dihydroberberine may increase blood ketone levels.

[010] Implementations may include one or more of the following features. The
dihydroberberine may be administered approximately concurrently with meals. In some
implementations, a pharmaceutically effective amount of an additional compound may be

administered with the dihydroberberine, where the additional compound is capable of
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inducing ketosis independently (e.g., ketone sensitizer). The dihydroberberine and
additional compound may be administered approximately concurrently. The
dihydroberberine and additional compound may be administered at least one time daily
(e.g., for a period of time, per user desire, per doctor recommendation, until glucose level

and/or blood ketone level is within a predetermined range, etc.).

[011] In various implementations, composition may be capable of maintaining ketosis
in an individual (e.g., within a predetermined time period of administration to the
individual). The composition may include a pharmaceutically effective amount of
dihydroberberine and an additional compound (e.g., a compound that can impact blood
ketone levels independently, such as a ketone sensitizer). The amount of
dihydroberberine administered to be pharmaceutically effective may be less than the
amount of dihydroberberine administered to be pharmaceutically effective when the
dihydroberberine is administered without the additional compound(s) (e.g., to achieve a

predetermined level of ketosis and/or a range of blood ketone levels).

[012] Implementations may include one or more of the following features. The
additional compound(s) may include beta-hydroxybutyrate (e.g., R-beta-hydroxybutyrate
and/or D,L-beta-hydroxybutyrate), butyrate, fatty acid, and/or ester of fatty acid. The
additional compound may include R-beta-hydroxybutyrate (e.g., salt, polymer, and/or
complexed with another compound such as an amino acid). The additional compound
may include a beta-hydroxybutyrate salt, beta-hydroxybutyrate polymer, beta-
hydroxybutyrate amino acid (e.g., R-beta-hydroxybutyrate amino acid mixture and/or
complex, such as R-beta-hydroxybutyrate and leucine), and/or beta-hydroxybutyrate free
acid(s). The dihydroberberine and additional compound may be administered
approximately concurrently. The dihydroberberine and additional compound may be a
mixture and/or a complexed compound. The additional compound may include a beta-
hydroxybutyrate and at least one of a fatty acid or ester of a fatty acid, in some

implementations.
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[013] The details of one or more implementations are set forth in the accompanying
drawings and the description below. Other features, objects, and advantages of the

implementations will be apparent from the description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[014] For a more complete understanding of this disclosure and its features, reference is
now made to the following description, taken in conjunction with the accompanying

drawings, in which:

[015] Figure 1 illustrates table with glucose levels for subjects after administration of an

example administration protocol.

[016] Figure 2 illustrates a table of subject responsiveness to an example administration
protocol.
[017] Figure 3 illustrates a table with blood ketone levels for subjects after

administration of an example administration protocol.

[018] Figure 4 a table with blood ketone levels for subjects after administration of an

example administration protocol.

[019] Like reference symbols in the various drawings indicate like elements.

DETAILED DESCRIPTION

[020] In various implementations, administration of a pharmaceutically effective
amount of berberine metabolites (e.g., dihydroberberine and/or tetrahydroberberine),
derivates thereof and/or salts thereof may be administered to humans to manage blood
glucose levels (e.g., reduce fasting blood glucose, improve glucose tolerance, etc.). In
some implementations, administration of pharmaceutically effective amount of berberine

metabolite(s) may maintain and/or increase ketone levels (e.g., blood and/or urine ketone
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concentration). In some implementations, administration of a pharmaceutically effective
amount of berberine metabolite(s) (e.g., dihydroberberine and/or tetrahydroberberine)
may be therapeutic to humans with diabetes, glucose intolerance, metabolic syndrome,
dyslipidemia, and/or obesity/overweight. In some implementations, administration of
berberine metabolites may have ergogenic (e.g., performance enhancing) and/or body
composition benefits for some individuals (e.g., generally healthy; athletic; etc.) via
glucose disposal, insulin sensitivity and ketone sensitivity. In some implementations,
administration of a pharmaceutically effective amount of berberine metabolite(s) may
lower glycation (e.g., measured by HA 1¢ levels) which may provide anti-aging
properties. The amount of berberine metabolite (e.g., dihydroberberine) administered to
achieve a predetermined effect (e.g., fasting blood glucose level) may be less than the
amount of berberine that would be required to achieve the same predetermined effect. In
some implementations, one or more other compounds may be administered with the
pharmaceutically effective amount of berberine metabolite, such as a ketone sensitizer
(e.g., a compound that is capable of reducing and/or maintaining blood ketone levels
independently, such as beta-hydroxybutyrate, short chain fatty acids, medium chain fatty

acids, and/or long chain fatty acids).

[021] In some implementations, a berberine metabolite composition may include
dihydroberberine and/or tetrahydroberberine. Dihydroberberine (C,0H9NOy) is a
compound that although related to berberine has properties that make it especially suited
for managing glucose and/or increasing ketone levels (e.g., blood ketone levels).
Dihydroberberine is a compound that is commercially available from sources such as,

AdooQ Bioscience (Irving, CA).

[022] Dihydroberberine may be more biologically available to humans than berberine.
A first weight amount of dihydroberberine is capable of decreasing blood glucose levels
greater than the same weight amount of berberine. A first weight amount of
dihydroberberine may increase blood ketone levels more than the same weight amount of
berberine. These are unexpected results since the inclusion of other function groups

(hydro-) decreases the amount of “berberine” in the same weight amount of berberine.
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By increasing blood ketone levels, achieving a level of ketosis (e.g., blood ketone levels
of .2 to 20mM), maintaining a level of ketosis may be more easily obtainable during
administration of dihydroberberine. Achieving ketosis may improve metabolic disorders,
improve health (e.g., strength, mental acuity, etc.), increase weight loss, and/or increase
fat loss (e.g., as opposed to lean muscle mass loss). Diabetes, various types of cancer,
Alzheimer’s, Parkinson’s, Traumatic Brain Injury (TBI) PCOS, Metabolic
Syndrome/Syndrome X, Obesity, Dyslipidemia, Aging, other metabolic disorders and/or
other ketosensitive diseases and/or disorders may thus be affected by administration of
dihydroberberine or tetrahydroberberine (e.g., since ketosis may be more easily achieved

by individuals in which dihydroberberine has been administered).

[023] In various implementations, the berberine metabolite may include
tetrahydroberberine (C,0H;;04N). Tetrahydroberberine is a compound that although
related to berberine has properties that make it especially suited for managing glucose
and/or increasing ketone levels (e.g., blood ketone concentration). In some
implementations, dihydroberberine and/or tetrahydroberberine may be complexed with
other compounds such as phytosomes and/or liposomes. The berberine metabolite may

be administered to a user via the complexed compound.

[024] In various implementations, a pharmaceutically effective amount of berberine
metabolite may be administered to humans to improve glucose tolerance. For example,
an amount of approximately 25 mg to approximately 800 mg of dihydroberberine may be
administered to a human. In some implementations, an amount of approximately 250 mg
to approximately 300 mg may be administered to a human. The amount of
dihydroberberine may be less than the amount of berberine required to achieve the same
amount of glucose tolerance (e.g., a predetermined fasting glucose level, a predetermined
range of blood glucose, a normal or other blood gluocose level as determined by health
guidelines, a normal or other fasting blood gluose as determined by health guidelines,
etc.). In some implementations, an amount of dihydroberberine may provide the same
level of glucose tolerance as at least double the same amount of berberine (e.g., the

dihydroberberine may be at least twice as effective as berberine and thus half or less than
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half of a first amount of dihydroberberine would be required to achieve the same results
as the first amount of berberine). This result is unexpected since one would expect
berberine and dihydroberberine to have similar properties. Even with the known increase
bioavailability of dihydroberberine over berberine, the ability to administer as little as
half as much dihydroberberine as berberine to achieve similar results in glucose tolerance
is unexpected. The ability to reduce the quantity of dihydroberberine administered to a
human may reduce the side effects associated with administration, ease palatability (e.g.,
since taste may improve or be more easily masked with smaller dosages), ease
administration (e.g., smaller dose size), reduce costs, etc. For example, since the same
amount (e.g., molecular amount) of the “berberine” group is in berberine and
dihydroberberine, decreasing the amount administered would decrease side effects

associated with administration of berberine and/or related complexes.

[025] In various implementations, one or more additional compounds may be
administered with the berberine metabolite. The additional compounds may increase a
benefit of the berberine metabolite (e.g., glucose management, decrease ketone levels,
etc.) and/or provide additional benefits (e.g., increase mental acuity, increase fat loss,
increase lean mass maintenance, increase strength, etc.) For example, an additional
compound that is capable of impacting blood ketone levels (e.g., increasing and/or
maintaining blood ketone levels, inducing ketosis, etc.), such as a ketone sensitizer, may

be selected that increases ketosis (e.g., increase levels of ketones bodies in the blood).

[026] In some implementations, the additional compounds (e.g., ketone sensitizers) may
include a beta-hydroxybutyrate compound may be administered with the berberine
metabolite (e.g., in a capsule such as a softgel; tablet; powdered supplement; ready-to-
drink formulation; topical product; cosmeceutical product; foods such bars, cookies, gum,
candy, functional foods; toothpaste, sublingual product; injection; intravenous fluids;
beverages such as shots or energy shots; inhalers and/or other appropriate administration
methods). A beta-hydroxybutyrate compound may include beta-hydroxybutyrate salts,
beta-hydroxybutyrate monomer, beta-hydroxybutyrate polymers, and/or combinations

thereof. For example, beta-hydroxybutyrate salts may include sodium beta-
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hydroxybutyrate, magnesium beta-hydroxybutyrate, calcium beta-hydroxybutyrate,
lithium beta-hydroxybutyrate, potassium beta-hydroxybutyrate and/or combinations
thereof. In some implementations, beta-hydroxybutyrate polymers may be selected for
administration with dihydroberberine to administer beta-hydroxybutyrate (e.g., since
beta-hydroxybutyrate polymers are metabolized in the body to administer beta-
hydroxybutyrate). In some implementations, the beta-hydroxybutyrate administered may
include organic salts, such as but not limited to, arginine beta-hydroxybutyrate, lysine
beta-hydroxybutyrate, histidine beta-hydroxybutyrate, ornithine beta-hydroxybutyrate,
creatine beta-hydroxybutyrate, agmatine beta-hydroxybutyrate, citrulline beta-
hydroxybutyrate, and/or combinations thereof. The beta-hydroxybutyrate included in the
composition may include R-beta-hydroxybutyrate (e.g., salts, polymers, complexes, etc.).
The beta-hydroxybutyrate may include single isomer R-beta-hydroxybutyrate and/or
polymer R-beta-hydroxybutyrate. In some implementations, beta-hydroxybutyrate may

be administered with 1,3-butanediol, ethyl acetoacetate, ethyl beta-hydroxybutyrate.

[027] In some implementations, the additional compound (e.g., that is capable of
increasing blood ketone levels independently) may include a fatty acid and/or ester
thereof. For example, the additional compound may include short chain, medium chain,
and/or long chain fatty acids and/or esters thereof. The fatty acid(s) and/or esters thereof
may include natural and/or synthesized compounds. For example, the additional

compound may include coconut oil, butter, etc.

[028] In some implementations, the composition may include more than one additional
compound that is capable of increasing blood ketone levels and/or inducing ketosis
independently (e.g., without dihydroberberine). For example, a medium chain fatty acid
may be administered with the berberine metabolite and/or beta-hydroxybutyrate
compound. In some implementations, an amino acid may be administered with

dihydroberberine and R-beta-hydroxybutyrate (e.g., salt, polymer, and/or complex).

[029] In various implementations, a composition may be administered as described that

includes berberine metabolites (e.g,. Dihydroberberine, tetrahydroberberine, etc.) and/or
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an additional compound that increases ketone levels (e.g., blood and/or urine), such as a
ketone sensitizer. The additional compound(s) may include one or more beta-
hydroxybutyrate compounds, short chain triglycerides, medium chain triglycerides, long
chain triglycerides, combinations thereof and/or derivatives thereof. For example, one or
more of the beta-hydroxybutyrate compounds and/or other ketone sensitizers (e.g., short
chain triglycerides, medium chain triglycerides, long chain triglycerides) in U.S. Patent

Application No. 15/491,924 [[ 1], to Lowery et al. and entitled “Administration of

Beta-hydroxybutyrate and Related Compounds in Humans”, filed April 19, 2017 and
U.S. Provisional Patent Application No. 62/324,798, to Lowery et al. and entitled
“Administration of Beta-hydroxybutyrate and Related Compounds in Humans”, filed
April 19, 2016, which is incorporated by reference to the extent that the teachings do not

conflict with the present disclosure, may be utilized as a ketone sensitizer.

[030] To achieve a predetermined amount of ketosis in an individual, an amount of an
additional compound (e.g., capable of increasing ketone levels and/or inducing ketosis
independently) administered with berberine metabolite(s) (e.g., Dihydroberberine,
tetrahydroberberine, etc.) may be less than an amount of the additional compound
administered without dihydroberberine. In some implementations, when berberine
metabolite(s) (e.g., Dihydroberberine, tetrahydroberberine, etc.) is administered, as blood
glucose levels decrease, unexpectedly, blood ketone levels may rise. Thus, less of the
additional compound may be administered to achieve a predetermined blood ketone level
(e.g., to maintain and/or promote a state of ketosis). For example, an additional
compound, such as 10 grams of sodium beta-hydroxybutyrate may be administered to a
200 pound human to achieve a first level of ketosis (e.g., blood ketone level of 0.5mM).
When dihydroberberine is administered, the amount of the additional compound may be
decreased. For example, when 250 mg of dihydroberberine is administered to a 200
pound human, 3 milligrams of sodium beta-hydroxybutyrate may be administered to
achieve the first level of ketosis rather than 10 grams of sodium beta-hydroxybutyrate.
Administration of the additional compound (e.g., that is capable of independently
increasing ketone levels and/or inducing ketosis) may cause increase user satisfaction

(e.g., less side effects from increased amounts of the additional compound and/or cation
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when salts of the additional compounds are included) and/or decreases costs (e.g., since
less of the additional compound may be utilized), and enhance endogenous production
(e.g. since blood glucose is lower, endogenous ketones may be elevated alongside the

exogenous ketones)

[031] In some implementations, the berberine metabolite(s) (e.g., dihydroberberine
tetrahydroberberine, etc.) and the additional compound (e.g., capable of increasing ketone
levels in the blood) may be administered approximately concurrently. For example, the
dihydroberberine and ketone sensitizer may be provided in a capsule, pill, granular form
(e.g., packet of granules), powdered form, liquid, gel, sublingual, transdermal and/or any

other appropriate administration form.

[032] In some implementations, one or more additives may be included in the
composition, such as flavorings (e.g., natural and/or artificial), vitamins, minerals,
binders, and/or any other appropriate additive. The additives may alter flavor, color,
and/or texture. The additives may increase palatability and/or facilitate inclusion in a

delivery vehicle (e.g., tablet, food product, beverage product such as a drink mix, etc.).

[033] In some implementations, the berberine metabolite(s) may be processed to
increase bioavailability, solubility, palatability, and/or combination with other
compounds. For example, berberine metabolite(s) may be processed to form a
microemulsion with other compounds (e.g., ketone sensitizer, liposome, phytosome,
flavorings, etc.). In some implementations, the berberine metabolite may be
microencapsulated (e.g., with and/or without other compounds such as ketone sensitizer,
liposome, phytosome). Microemulsions may improve bioavailability and solubility as
well as other agglomeration technologies. The microencapsulated berberine
metabolite(s) (e.g., with or without combination with other compounds) may be a free
flowing granular powder; dispersible in water; stable in acidic water solution for 30
minutes; allow controlled release in stomach and/or small intestines; inhibit glucose
response (e.g., to any added materials); and/or allow delivery of a high butyrate content

(e.g., around 70%), in some implementations. In some implementations, the berberine
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metabolite may be complexed with another compound (e.g., liposome, phytosome, and/or
combinations thereof) and the berberine metabolite complex may be administered to the
user to administer the berberine metabolite. Bioavailability enhancement via the
mechanism of action for Cytochrome P450 inhibitors like naringen, bergamotin, piperine
and its metabolites, as well as other bioavailability enhancers may be co-administered to
enhance efficacy at lower therapeutic doses. Lowering the therapeutic dosage may

decrease side effects and/or costs.

[034] In various implementations, the berberine metabolite(s) (e.g,. Dihydroberberine,
tetrahydroberberine, etc.) and/or other compounds administered with the
dihydroberberine may be administered on an appropriate administration schedule. For
example, the Dihydroberberine/tetrahydroberberine and/or other compounds may be
administered concurrently with meals, a predetermined amount of time before meals, a
predetermined amount of time after meals, at regular or irregular time intervals, and/or
according to other appropriate administration schedules. The berberine metabolite
composition (e.g., including the berberine metabolite) may be administered on a periodic
basis and/or as desired by a user. For example, the berberine metabolite composition
may be administered to achieve a predetermined blood gluocose level and/or fasting
level. The administration of the composition (e.g., in the same and/or lower dosage) may
be continued and/or discontinued once the predetermined level is achieved. The
berberine metabolite composition may be administered as desired by a user in some
implementations (e.g., to facilite achieving user goals such as in strength training, for
performance, for insurance testing, etc.). In some implementations, the amount of
Dihydroberberine/tetrahydroberberine and/or other compounds administered at each dose

may be the same and/or different.

[035] In some implementations, the composition administered to an individual (e.g.,
human and/or any other appropriate animal) may include approximately 5 mg to
approximately 1 gram of dihydroberberine. The composition may include one or more
other compounds that may or may not be capable of increasing blood ketone levels

independently, in some implementations. The composition may be administered (e.g.,

12
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orally) approximately 1 to approximately 3 times daily. In some implementations, the
composition may be provided in a delivery form such powder (e.g,. that capable
consumed separately, mixed with drinks, and/or food) and/or tablet. The administration
of the composition may maintain ketosis levels for approximately 30 min to
approximately 3 hours. The administration of the composition may maintain ketosis for
longer than 3 hours. The administration of the composition may maintain blood glucose
levels within a healthy range (e.g., as determined by a doctor, health guidelines, insurance
guidelines, etc.). The administration of the composition may decreases blood glucose
levels during a glucose challenge testing by over 25%, in some implementations. The
administration of the composition may be capable of maintaining approximately 2 to
approximately 3 times greater elevated ketones during carbohydrate intake (e.g., when
compared with berberine and/or when compared with individuals not being administered
dihydroberberine). The administration of the composition may increased fat metabolism
by 10% (e.g., when compared with the individuals capability without administration of

dihydroberberine).

[036] In some implementations, the compound may include dihydroberberine and a
beta-hydroxybutyrate. The composition may include one or more other compounds that
may or may not be capable of increasing blood ketone levels independently, in some
implementations. The composition may include approximately 5 mg to approximately 1
g of dihydroberberine and approximately 2 g of beta-hydroxybutyrate to approximately
10 g of beta-hydroxybutyrate. In some implementations, the composition may include
approximately 400 mg to approximately 600 mg of dihydroberberine (e.g., approximately
500 mg) and approximately 4 to approximately 7 g of beta-hydroxybutyrate (e.g., 5 g of
beta-hydroxybutyrate, such as R-beta-hydroxybutyrate). The composition may be
administered (e.g., orally) approximately 1 to approximately 3 times daily. In some
implementations, the composition may be provided in a delivery form such powder (e.g,.
that capable consumed separately, mixed with drinks, and/or food) and/or tablet. The
combination of dihydroberberine and additional compounds that are capable of increasing
ketones independently, such as beta-hydroxybutyrate, may increase ketones at a greater

level than the expected additive amount. For example, a composition of 500 mg of
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dihydroberberine and 5 grams of beta-hydroxybutyrate and 5 grams of short chain
triglyceride may increase ketones over 1 mM (e.g., while 5 grams of BHB alone elevate

blood ketone levels to only 0.5mM)

[037] In some implementations, the dihydroberberine may be complexed or otherwise
coupled to one or more of the additional compounds in the composition. For example,
the composition may include a dihydroberberine — betahydroxybutyrate complex and/or a

dihydroberberine — amino acid complex.

[038] EXAMPLE

[039] Example 1

[040] Five subjects were subject to three separate glucose challenge tests (75g glucose)
after administration of 500 mg berberine (BB), 250 mg of dihydroberberine (DHBB) or
500 dihydroberberine. Blood was drawn prior to administration and after 30, 60, 90, 120,
and 180 minutes. Figure 1 illustrates the results of the administration protocol. Figure 1

illustrates the average blood glucose level of the 5 subjects at each of the times.

[041] As illustrated, unexpectedly, administration of the dihydroberberine resulted in
less fluctuations in blood glucose level than berberine. In addition, an unexpected result
of the administration of dihydroberberine is that administration of dihydroberberine may

keep blood glucose levels closer to fasting blood glucose than berberine.

[042] Example 2

[043] Asin Example 1, five subjects were subject to three separate glucose challenge
tests (75g glucose) after administration of 500 mg berberine (BB), 250 mg of
dihydroberberine (DHBB) or 500 dihydroberberine. Figure 2 illustrates a ranking which
compositions caused the lowest blood glucose levels during a oral glucose challenge.

Unexpectedly, 250 mg of DHBB may control blood glucose levels better than even 500
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mg of DHBB. For example, in some individuals (e.g., individuals with moderate glucose
tolerance) may achieve better blood glucose control when administered a lower dosage of
DHBB. As illustrated, dihydroberberine administration resulted in lower blood glucose

than administration of berberine in most individuals.

[044] Example 3

[045] A subject was subject to a glucose challenge test (75g glucose) after
administration of 250 mg dihydroberberine (DHBB) and a glucose challenge test after
administration of 250 mg dihydroberberine (DHBB) along with 5 mg of beta-
hydroxybutyrate (e.g., 5 mg sodium beta-hydroxybutyrate). As illustrated in Figure 3,
blood ketone levels are unexpectedly increased even 120 minutes after the glucose

challenge with the administration of an effective amount of dihydroberberine.

[046] Example 4

[047] Five subjects were subject to three separate glucose challenge tests (75g glucose)
approximately 25 minutes after administration of 500 mg berberine (BB), 250 mg of
dihydroberberine (DHBB) or 500 dihydroberberine. Blood was drawn prior to
administration and after 30, 60, 90, 120, and 180 minutes and tested for glucose levels.

Figure 4 illustrates the results of the administration protocol.

[048] As illustrated, administration of dihyroberberine in individuals with moderate
baseline glucose levels moderates blood glucose levels better than even double the

quantity of berberine.

[049] END OF EXAMPLE

[050] The described compositions may be administered via any appropriate
administration method. For example, the described compositions may be administered

enterally and/or parenterally. In some implementations, the described composition may
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be administered via a tablet and/or capsule. In some implementations, the described
composition may be administered via tablet, capsule, powdered supplement; ready-to-
drink formulation; topical product including transdermals; cosmeceutical product; foods
such bars, cookies, gum, candy, functional foods; toothpaste, sublingual product;
injection; intravenous fluids; beverages such as shots or energy shots; inhalers;
sublinguals; and/or combinations thereof. The described composition may be provided in
a powdered form that allows the described composition to be sprinkled on food, mixed

with a liquid to provide a beverage, directly administered.

[051] The described compositions may be administered on an administration protocol to
improve glucose tolerance (e.g., fasting glucose levels may be reduced and/or glucose
metabolism may be improved), in some implementations. The described compositions
may be administered on an administration protocol to increase ketone levels (e.g., blood
and/or urine ketone concentrations). For example, the described compositions may be
administered once a day, via a time released or extended release preparation, and/or
multiple times a day. The described composition may replace other pharmaceuticals
taken for improving glucose tolerance, such as metformin, and/or be utilized in

combination with one or more other pharmaceuticals, as appropriate.

[052] In some implementations, an administration schedule may include administration
of different berberine metabolite compositions at different periods. For example,
berberine metabolite compositions may include at least a first composition and a second
composition. The first composition may include dihydroberberine. The second
composition may include dihydroberberine and a first additional compound that is
capable of independently increasing blood ketone levels. The first composition may be
administered to an individual for a first period of time and the second composition may
be administered to the same individual for a second period of time. In some
implementations, a third composition comprising dihydroberberine and a second
additional compound that is different from the first additional compound may be
administered. The first and other compositions (e.g., second and/or third composition)

may be administered alternatively, sequentially, and/or in conjunction with each other
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(e.g., with a second and/or third composition). The compound formulations (e.g.,
dihydroberberine and/or which additional compounds are included) may be selected
based on user preference (e.g., taste, diseases, sensitivities), desired results (e.g., fast

induction of ketosis and/or maintenance), etc.

[053] In various implementations, although a berberine metabolite such as
dihydroberberine and/or tetrahydroberberine may be described, other forms of
dihydroberberine and/or tetrahydroberberine may be administered such as salts,

complexes, and/or derivatives thereof.

[054] Although various described systems and processes have been described as a being
administered in humans, the described systems and processes may be administered to

other mammals, such as rats, dogs, etc.

[055] It is to be understood the implementations are not limited to particular systems or
processes described which may, of course, vary. It is also to be understood that the
terminology used herein is for the purpose of describing particular implementations only,
and is not intended to be limiting. As used in this specification, the singular forms “a”,
“an” and “the” include plural referents unless the content clearly indicates otherwise.
Thus, for example, reference to “a beta-hydroxybutyrate” includes a combination of two
or more beta-hydroxybutyrates and reference to “an additive” includes different types

and/or combinations of additives.

[056] Although the present disclosure has been described in detail, it should be
understood that various changes, substitutions and alterations may be made herein
without departing from the spirit and scope of the disclosure as defined by the appended
claims. Moreover, the scope of the present application is not intended to be limited to the
particular embodiments of the process, machine, manufacture, composition of matter,
means, methods and steps described in the specification. As one of ordinary skill in the
art will readily appreciate from the disclosure, processes, machines, manufacture,

compositions of matter, means, methods, or steps, presently existing or later to be
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developed that perform substantially the same function or achieve substantially the same
result as the corresponding embodiments described herein may be utilized according to
the present disclosure. Accordingly, the appended claims are intended to include within
their scope such processes, machines, manufacture, compositions of matter, means,

methods, or steps.
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ADMINISTRATION OF BERBERINE METABOLITES

CROSS-REFERENCE TO RELATED APPLICATIONS

[001] This application claims the benefit of U.S. Provisional Patent Application No.
62/324,794, entitled “ADMINISTRATION OF DIHYDROBERBERINE”, filed on April

19, 2016, which is incorporated by reference for all purposes.

TECHNICAL FIELD

[002] The present invention relates to managing metabolic and therapeutic functions by

administering berberine metabolites.

BACKGROUND

[003] Berberine is a naturally occurring substance commonly found in Goldenseal
(Hydrastis canadensis), Oregon grape (Berberis aquifolium), Barberry (Berberis
vulgaris), Chinese Goldthread (Coptis chinensis, Phellodendron chinense, and
Phellodendron amurense. Berberine has been administered to humans and found to have
an effect on inflammation and as well as having some antimicrobial properties.
Berberine has also shown potential for lowering fasting blood glucose; however adverse
gastrointestinal effects appeared to accompany the administration in amounts to
effectively lower fasting blood glucose (Yin et al. “Efficacy of Berberine in Patients with
Type 2 Diabetes,” Metabolism. 2008 May; 57(5): 712-717). The bioavailability of
traditional berberine has been shown in some studies to be below 70% in animal models
which could affect how much is being absorbed and actually utilized in the body (Chen,
W.,Miao, Y. Q., Fan,D.J, Yang, S. S, Lin, X, Meng, L. K., & Tang, X. (2011).
Bioavailability study of berberine and the enhancing effects of TPGS on intestinal
absorption in rats. Aaps Pharmscitech, 12(2), 705-711.)
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SUMMARY

[004] In various implementations, one or more berberine metabolites (e.g.,
dihydroberberine and/or tetrahydroberberine) may be administered to manage glucose
tolerance and/or increase ketones (e.g., blood concentration and/or urine concentration of
ketones) in humans. For example, a pharmaceutically effective amount of berberine
metabolites (e.g., dihydroberberine and/or tetrahydroberberine) may be administered to
healthy and/or nonhealthy adults. For example a pharmaceutically effective amount of
berberine metabolites may be administered to a human with diabetes or other metabolic
disorder impacting glucose tolerance. The berberine metabolites may regulate glucose
and/or lipid metabolism. In some implementations, administration of a pharmaceutically
effective amount of berberine metabolites may be therapeutic to humans with diabetes,
glucose intolerance, metabolic syndrome, dyslipidemia, and/or obesity/overweight. In
some implementations, administration of berberine metabolites may have ergogenic (e.g.,
performance enhancing) and/or body composition benefits for some individuals (e.g.,
generally healthy; athletic; etc.) via glucose disposal, insulin sensitivity and ketone
sensitivity. In some implementations, administration of berberine metabolite(s) may
lower glycation (e.g., measured by HA1¢ levels) which may provide anti-aging

properties.

[005] In various implementations, the berberine metabolite composition administered to
an individual may include dihydroberberine and/or tetrahydroberberine. For example, the
composition may be orally administered in any appropriate delivery vehicle, such as via

tablets, capsules, food products, and/or beverage products.

[006] In some implementations, one or more berberine metabolites may be administered
with one or more additional compounds. The additional compounds, such as ketone
sensitizers, may be capable of independently inducing ketosis. The additional
compounds may be utilized to maintain and/or promote ketosis in humans. For example,
the additional compounds may include one beta-hydroxybutyrate compound; butyrate;

short chain, medium chain, and/or long chain fatty acids or esters thereof, and/or
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combinations there of which may be administered with a berberine metabolite, such as

dihydroberberine.

[007] In various implementations, a pharmaceutically effective amount of
dihydroberberine may be administered to an individual to managing glucose tolerance
(e.g., decrease and/or maintain blood glucose level, decrease and/or maintain fasting

blood glucose, increase ability to process glucose, etc.).

[008] Implementations may include one or more of the following features. The
administration of dihydroberberine may reduce fasting glucose levels. The
dihydroberberine may be administered as a complexed composition. The complexed
composition may include phytosomes and/or liposomes. The dihydroberberine may be a
microemulsion including dihydroberberine. The pharmaceutically effective amount of
dihydroberberine may include approximately 25 mg to approximately 800 mg of
dihydroberberine, in some implementations. The dihydroberberine may be orally
administered as a capsule, tablet, a food product, and/or beverage product. The
dihydroberberine may be administered at least once daily (e.g., for a period of time, when
desired by the user, etc.). In some implementations, a Cytochrome P450 inhibitor may be
administered approximately concurrently. Administration of the Cyctochrome P450
inhibitor may allow decreasing of the amount of dihydroberberine administered to be
sufficient to achieve the desired results (e.g., the same level of glucose management as a
predetermined amount of dihydroberberine, a normal range of fasting glucose levels per

health guidelines, normal level of blood glucose level per health guidelines, etc.).

[009] In various implementations, administering, to an individual, a pharmaceutically

effective amount of dihydroberberine may increase blood ketone levels.

[010] Implementations may include one or more of the following features. The
dihydroberberine may be administered approximately concurrently with meals. In some
implementations, a pharmaceutically effective amount of an additional compound may be

administered with the dihydroberberine, where the additional compound is capable of
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inducing ketosis independently (e.g., ketone sensitizer). The dihydroberberine and
additional compound may be administered approximately concurrently. The
dihydroberberine and additional compound may be administered at least one time daily
(e.g., for a period of time, per user desire, per doctor recommendation, until glucose level

and/or blood ketone level is within a predetermined range, etc.).

[011] In various implementations, composition may be capable of maintaining ketosis
in an individual (e.g., within a predetermined time period of administration to the
individual). The composition may include a pharmaceutically effective amount of
dihydroberberine and an additional compound (e.g., a compound that can impact blood
ketone levels independently, such as a ketone sensitizer). The amount of
dihydroberberine administered to be pharmaceutically effective may be less than the
amount of dihydroberberine administered to be pharmaceutically effective when the
dihydroberberine is administered without the additional compound(s) (e.g., to achieve a

predetermined level of ketosis and/or a range of blood ketone levels).

[012] Implementations may include one or more of the following features. The
additional compound(s) may include beta-hydroxybutyrate (e.g., R-beta-hydroxybutyrate
and/or D,L-beta-hydroxybutyrate), butyrate, fatty acid, and/or ester of fatty acid. The
additional compound may include R-beta-hydroxybutyrate (e.g., salt, polymer, and/or
complexed with another compound such as an amino acid). The additional compound
may include a beta-hydroxybutyrate salt, beta-hydroxybutyrate polymer, beta-
hydroxybutyrate amino acid (e.g., R-beta-hydroxybutyrate amino acid mixture and/or
complex, such as R-beta-hydroxybutyrate and leucine), and/or beta-hydroxybutyrate free
acid(s). The dihydroberberine and additional compound may be administered
approximately concurrently. The dihydroberberine and additional compound may be a
mixture and/or a complexed compound. The additional compound may include a beta-
hydroxybutyrate and at least one of a fatty acid or ester of a fatty acid, in some

implementations.
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[013] The details of one or more implementations are set forth in the accompanying
drawings and the description below. Other features, objects, and advantages of the

implementations will be apparent from the description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[014] For a more complete understanding of this disclosure and its features, reference is
now made to the following description, taken in conjunction with the accompanying

drawings, in which:

[015] Figure 1 illustrates table with glucose levels for subjects after administration of an

example administration protocol.

[016] Figure 2 illustrates a table of subject responsiveness to an example administration
protocol.
[017] Figure 3 illustrates a table with blood ketone levels for subjects after

administration of an example administration protocol.

[018] Figure 4 a table with blood ketone levels for subjects after administration of an

example administration protocol.

[019] Like reference symbols in the various drawings indicate like elements.

DETAILED DESCRIPTION

[020] In various implementations, administration of a pharmaceutically effective
amount of berberine metabolites (e.g., dihydroberberine and/or tetrahydroberberine),
derivates thereof and/or salts thereof may be administered to humans to manage blood
glucose levels (e.g., reduce fasting blood glucose, improve glucose tolerance, etc.). In
some implementations, administration of pharmaceutically effective amount of berberine

metabolite(s) may maintain and/or increase ketone levels (e.g., blood and/or urine ketone
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concentration). In some implementations, administration of a pharmaceutically effective
amount of berberine metabolite(s) (e.g., dihydroberberine and/or tetrahydroberberine)
may be therapeutic to humans with diabetes, glucose intolerance, metabolic syndrome,
dyslipidemia, and/or obesity/overweight. In some implementations, administration of
berberine metabolites may have ergogenic (e.g., performance enhancing) and/or body
composition benefits for some individuals (e.g., generally healthy; athletic; etc.) via
glucose disposal, insulin sensitivity and ketone sensitivity. In some implementations,
administration of a pharmaceutically effective amount of berberine metabolite(s) may
lower glycation (e.g., measured by HA 1¢ levels) which may provide anti-aging
properties. The amount of berberine metabolite (e.g., dihydroberberine) administered to
achieve a predetermined effect (e.g., fasting blood glucose level) may be less than the
amount of berberine that would be required to achieve the same predetermined effect. In
some implementations, one or more other compounds may be administered with the
pharmaceutically effective amount of berberine metabolite, such as a ketone sensitizer
(e.g., a compound that is capable of reducing and/or maintaining blood ketone levels
independently, such as beta-hydroxybutyrate, short chain fatty acids, medium chain fatty

acids, and/or long chain fatty acids).

[021] In some implementations, a berberine metabolite composition may include
dihydroberberine and/or tetrahydroberberine. Dihydroberberine (C,0H9NOy) is a
compound that although related to berberine has properties that make it especially suited
for managing glucose and/or increasing ketone levels (e.g., blood ketone levels).
Dihydroberberine is a compound that is commercially available from sources such as,

AdooQ Bioscience (Irving, CA).

[022] Dihydroberberine may be more biologically available to humans than berberine.
A first weight amount of dihydroberberine is capable of decreasing blood glucose levels
greater than the same weight amount of berberine. A first weight amount of
dihydroberberine may increase blood ketone levels more than the same weight amount of
berberine. These are unexpected results since the inclusion of other function groups

(hydro-) decreases the amount of “berberine” in the same weight amount of berberine.
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By increasing blood ketone levels, achieving a level of ketosis (e.g., blood ketone levels
of .2 to 20mM), maintaining a level of ketosis may be more easily obtainable during
administration of dihydroberberine. Achieving ketosis may improve metabolic disorders,
improve health (e.g., strength, mental acuity, etc.), increase weight loss, and/or increase
fat loss (e.g., as opposed to lean muscle mass loss). Diabetes, various types of cancer,
Alzheimer’s, Parkinson’s, Traumatic Brain Injury (TBI) PCOS, Metabolic
Syndrome/Syndrome X, Obesity, Dyslipidemia, Aging, other metabolic disorders and/or
other ketosensitive diseases and/or disorders may thus be affected by administration of
dihydroberberine or tetrahydroberberine (e.g., since ketosis may be more easily achieved

by individuals in which dihydroberberine has been administered).

[023] In various implementations, the berberine metabolite may include
tetrahydroberberine (C,0H;;04N). Tetrahydroberberine is a compound that although
related to berberine has properties that make it especially suited for managing glucose
and/or increasing ketone levels (e.g., blood ketone concentration). In some
implementations, dihydroberberine and/or tetrahydroberberine may be complexed with
other compounds such as phytosomes and/or liposomes. The berberine metabolite may

be administered to a user via the complexed compound.

[024] In various implementations, a pharmaceutically effective amount of berberine
metabolite may be administered to humans to improve glucose tolerance. For example,
an amount of approximately 25 mg to approximately 800 mg of dihydroberberine may be
administered to a human. In some implementations, an amount of approximately 250 mg
to approximately 300 mg may be administered to a human. The amount of
dihydroberberine may be less than the amount of berberine required to achieve the same
amount of glucose tolerance (e.g., a predetermined fasting glucose level, a predetermined
range of blood glucose, a normal or other blood gluocose level as determined by health
guidelines, a normal or other fasting blood gluose as determined by health guidelines,
etc.). In some implementations, an amount of dihydroberberine may provide the same
level of glucose tolerance as at least double the same amount of berberine (e.g., the

dihydroberberine may be at least twice as effective as berberine and thus half or less than
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half of a first amount of dihydroberberine would be required to achieve the same results
as the first amount of berberine). This result is unexpected since one would expect
berberine and dihydroberberine to have similar properties. Even with the known increase
bioavailability of dihydroberberine over berberine, the ability to administer as little as
half as much dihydroberberine as berberine to achieve similar results in glucose tolerance
is unexpected. The ability to reduce the quantity of dihydroberberine administered to a
human may reduce the side effects associated with administration, ease palatability (e.g.,
since taste may improve or be more easily masked with smaller dosages), ease
administration (e.g., smaller dose size), reduce costs, etc. For example, since the same
amount (e.g., molecular amount) of the “berberine” group is in berberine and
dihydroberberine, decreasing the amount administered would decrease side effects

associated with administration of berberine and/or related complexes.

[025] In various implementations, one or more additional compounds may be
administered with the berberine metabolite. The additional compounds may increase a
benefit of the berberine metabolite (e.g., glucose management, decrease ketone levels,
etc.) and/or provide additional benefits (e.g., increase mental acuity, increase fat loss,
increase lean mass maintenance, increase strength, etc.) For example, an additional
compound that is capable of impacting blood ketone levels (e.g., increasing and/or
maintaining blood ketone levels, inducing ketosis, etc.), such as a ketone sensitizer, may

be selected that increases ketosis (e.g., increase levels of ketones bodies in the blood).

[026] In some implementations, the additional compounds (e.g., ketone sensitizers) may
include a beta-hydroxybutyrate compound may be administered with the berberine
metabolite (e.g., in a capsule such as a softgel; tablet; powdered supplement; ready-to-
drink formulation; topical product; cosmeceutical product; foods such bars, cookies, gum,
candy, functional foods; toothpaste, sublingual product; injection; intravenous fluids;
beverages such as shots or energy shots; inhalers and/or other appropriate administration
methods). A beta-hydroxybutyrate compound may include beta-hydroxybutyrate salts,
beta-hydroxybutyrate monomer, beta-hydroxybutyrate polymers, and/or combinations

thereof. For example, beta-hydroxybutyrate salts may include sodium beta-
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hydroxybutyrate, magnesium beta-hydroxybutyrate, calcium beta-hydroxybutyrate,
lithium beta-hydroxybutyrate, potassium beta-hydroxybutyrate and/or combinations
thereof. In some implementations, beta-hydroxybutyrate polymers may be selected for
administration with dihydroberberine to administer beta-hydroxybutyrate (e.g., since
beta-hydroxybutyrate polymers are metabolized in the body to administer beta-
hydroxybutyrate). In some implementations, the beta-hydroxybutyrate administered may
include organic salts, such as but not limited to, arginine beta-hydroxybutyrate, lysine
beta-hydroxybutyrate, histidine beta-hydroxybutyrate, ornithine beta-hydroxybutyrate,
creatine beta-hydroxybutyrate, agmatine beta-hydroxybutyrate, citrulline beta-
hydroxybutyrate, and/or combinations thereof. The beta-hydroxybutyrate included in the
composition may include R-beta-hydroxybutyrate (e.g., salts, polymers, complexes, etc.).
The beta-hydroxybutyrate may include single isomer R-beta-hydroxybutyrate and/or
polymer R-beta-hydroxybutyrate. In some implementations, beta-hydroxybutyrate may

be administered with 1,3-butanediol, ethyl acetoacetate, ethyl beta-hydroxybutyrate.

[027] In some implementations, the additional compound (e.g., that is capable of
increasing blood ketone levels independently) may include a fatty acid and/or ester
thereof. For example, the additional compound may include short chain, medium chain,
and/or long chain fatty acids and/or esters thereof. The fatty acid(s) and/or esters thereof
may include natural and/or synthesized compounds. For example, the additional

compound may include coconut oil, butter, etc.

[028] In some implementations, the composition may include more than one additional
compound that is capable of increasing blood ketone levels and/or inducing ketosis
independently (e.g., without dihydroberberine). For example, a medium chain fatty acid
may be administered with the berberine metabolite and/or beta-hydroxybutyrate
compound. In some implementations, an amino acid may be administered with

dihydroberberine and R-beta-hydroxybutyrate (e.g., salt, polymer, and/or complex).

[029] In various implementations, a composition may be administered as described that

includes berberine metabolites (e.g,. Dihydroberberine, tetrahydroberberine, etc.) and/or
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an additional compound that increases ketone levels (e.g., blood and/or urine), such as a
ketone sensitizer. The additional compound(s) may include one or more beta-
hydroxybutyrate compounds, short chain triglycerides, medium chain triglycerides, long
chain triglycerides, combinations thereof and/or derivatives thereof. For example, one or
more of the beta-hydroxybutyrate compounds and/or other ketone sensitizers (e.g., short
chain triglycerides, medium chain triglycerides, long chain triglycerides) in U.S. Patent
Application No. 15/491,924, to Lowery et al. and entitled “Administration of Beta-
hydroxybutyrate and Related Compounds in Humans”, filed April 19, 2017 and U.S.
Provisional Patent Application No. 62/324,798, to Lowery et al. and entitled
“Administration of Beta-hydroxybutyrate and Related Compounds in Humans”, filed
April 19, 2016, which is incorporated by reference to the extent that the teachings do not

conflict with the present disclosure, may be utilized as a ketone sensitizer.

[030] To achieve a predetermined amount of ketosis in an individual, an amount of an
additional compound (e.g., capable of increasing ketone levels and/or inducing ketosis
independently) administered with berberine metabolite(s) (e.g., Dihydroberberine,
tetrahydroberberine, etc.) may be less than an amount of the additional compound
administered without dihydroberberine. In some implementations, when berberine
metabolite(s) (e.g., Dihydroberberine, tetrahydroberberine, etc.) is administered, as blood
glucose levels decrease, unexpectedly, blood ketone levels may rise. Thus, less of the
additional compound may be administered to achieve a predetermined blood ketone level
(e.g., to maintain and/or promote a state of ketosis). For example, an additional
compound, such as 10 grams of sodium beta-hydroxybutyrate may be administered to a
200 pound human to achieve a first level of ketosis (e.g., blood ketone level of 0.5mM).
When dihydroberberine is administered, the amount of the additional compound may be
decreased. For example, when 250 mg of dihydroberberine is administered to a 200
pound human, 3 milligrams of sodium beta-hydroxybutyrate may be administered to
achieve the first level of ketosis rather than 10 grams of sodium beta-hydroxybutyrate.
Administration of the additional compound (e.g., that is capable of independently
increasing ketone levels and/or inducing ketosis) may cause increase user satisfaction

(e.g., less side effects from increased amounts of the additional compound and/or cation
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when salts of the additional compounds are included) and/or decreases costs (e.g., since
less of the additional compound may be utilized), and enhance endogenous production
(e.g. since blood glucose is lower, endogenous ketones may be elevated alongside the

exogenous ketones)

[031] In some implementations, the berberine metabolite(s) (e.g., dihydroberberine
tetrahydroberberine, etc.) and the additional compound (e.g., capable of increasing ketone
levels in the blood) may be administered approximately concurrently. For example, the
dihydroberberine and ketone sensitizer may be provided in a capsule, pill, granular form
(e.g., packet of granules), powdered form, liquid, gel, sublingual, transdermal and/or any

other appropriate administration form.

[032] In some implementations, one or more additives may be included in the
composition, such as flavorings (e.g., natural and/or artificial), vitamins, minerals,
binders, and/or any other appropriate additive. The additives may alter flavor, color,
and/or texture. The additives may increase palatability and/or facilitate inclusion in a

delivery vehicle (e.g., tablet, food product, beverage product such as a drink mix, etc.).

[033] In some implementations, the berberine metabolite(s) may be processed to
increase bioavailability, solubility, palatability, and/or combination with other
compounds. For example, berberine metabolite(s) may be processed to form a
microemulsion with other compounds (e.g., ketone sensitizer, liposome, phytosome,
flavorings, etc.). In some implementations, the berberine metabolite may be
microencapsulated (e.g., with and/or without other compounds such as ketone sensitizer,
liposome, phytosome). Microemulsions may improve bioavailability and solubility as
well as other agglomeration technologies. The microencapsulated berberine
metabolite(s) (e.g., with or without combination with other compounds) may be a free
flowing granular powder; dispersible in water; stable in acidic water solution for 30
minutes; allow controlled release in stomach and/or small intestines; inhibit glucose
response (e.g., to any added materials); and/or allow delivery of a high butyrate content

(e.g., around 70%), in some implementations. In some implementations, the berberine
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metabolite may be complexed with another compound (e.g., liposome, phytosome, and/or
combinations thereof) and the berberine metabolite complex may be administered to the
user to administer the berberine metabolite. Bioavailability enhancement via the
mechanism of action for Cytochrome P450 inhibitors like naringen, bergamotin, piperine
and its metabolites, as well as other bioavailability enhancers may be co-administered to
enhance efficacy at lower therapeutic doses. Lowering the therapeutic dosage may

decrease side effects and/or costs.

[034] In various implementations, the berberine metabolite(s) (e.g,. Dihydroberberine,
tetrahydroberberine, etc.) and/or other compounds administered with the
dihydroberberine may be administered on an appropriate administration schedule. For
example, the Dihydroberberine/tetrahydroberberine and/or other compounds may be
administered concurrently with meals, a predetermined amount of time before meals, a
predetermined amount of time after meals, at regular or irregular time intervals, and/or
according to other appropriate administration schedules. The berberine metabolite
composition (e.g., including the berberine metabolite) may be administered on a periodic
basis and/or as desired by a user. For example, the berberine metabolite composition
may be administered to achieve a predetermined blood gluocose level and/or fasting
level. The administration of the composition (e.g., in the same and/or lower dosage) may
be continued and/or discontinued once the predetermined level is achieved. The
berberine metabolite composition may be administered as desired by a user in some
implementations (e.g., to facilite achieving user goals such as in strength training, for
performance, for insurance testing, etc.). In some implementations, the amount of
Dihydroberberine/tetrahydroberberine and/or other compounds administered at each dose

may be the same and/or different.

[035] In some implementations, the composition administered to an individual (e.g.,
human and/or any other appropriate animal) may include approximately 5 mg to
approximately 1 gram of dihydroberberine. The composition may include one or more
other compounds that may or may not be capable of increasing blood ketone levels

independently, in some implementations. The composition may be administered (e.g.,
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orally) approximately 1 to approximately 3 times daily. In some implementations, the
composition may be provided in a delivery form such powder (e.g,. that capable
consumed separately, mixed with drinks, and/or food) and/or tablet. The administration
of the composition may maintain ketosis levels for approximately 30 min to
approximately 3 hours. The administration of the composition may maintain ketosis for
longer than 3 hours. The administration of the composition may maintain blood glucose
levels within a healthy range (e.g., as determined by a doctor, health guidelines, insurance
guidelines, etc.). The administration of the composition may decreases blood glucose
levels during a glucose challenge testing by over 25%, in some implementations. The
administration of the composition may be capable of maintaining approximately 2 to
approximately 3 times greater elevated ketones during carbohydrate intake (e.g., when
compared with berberine and/or when compared with individuals not being administered
dihydroberberine). The administration of the composition may increased fat metabolism
by 10% (e.g., when compared with the individuals capability without administration of

dihydroberberine).

[036] In some implementations, the compound may include dihydroberberine and a
beta-hydroxybutyrate. The composition may include one or more other compounds that
may or may not be capable of increasing blood ketone levels independently, in some
implementations. The composition may include approximately 5 mg to approximately 1
g of dihydroberberine and approximately 2 g of beta-hydroxybutyrate to approximately
10 g of beta-hydroxybutyrate. In some implementations, the composition may include
approximately 400 mg to approximately 600 mg of dihydroberberine (e.g., approximately
500 mg) and approximately 4 to approximately 7 g of beta-hydroxybutyrate (e.g., 5 g of
beta-hydroxybutyrate, such as R-beta-hydroxybutyrate). The composition may be
administered (e.g., orally) approximately 1 to approximately 3 times daily. In some
implementations, the composition may be provided in a delivery form such powder (e.g,.
that capable consumed separately, mixed with drinks, and/or food) and/or tablet. The
combination of dihydroberberine and additional compounds that are capable of increasing
ketones independently, such as beta-hydroxybutyrate, may increase ketones at a greater

level than the expected additive amount. For example, a composition of 500 mg of
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dihydroberberine and 5 grams of beta-hydroxybutyrate and 5 grams of short chain
triglyceride may increase ketones over 1 mM (e.g., while 5 grams of BHB alone elevate

blood ketone levels to only 0.5mM)

[037] In some implementations, the dihydroberberine may be complexed or otherwise
coupled to one or more of the additional compounds in the composition. For example,
the composition may include a dihydroberberine — betahydroxybutyrate complex and/or a

dihydroberberine — amino acid complex.

[038] EXAMPLE

[039] Example 1

[040] Five subjects were subject to three separate glucose challenge tests (75g glucose)
after administration of 500 mg berberine (BB), 250 mg of dihydroberberine (DHBB) or
500 dihydroberberine. Blood was drawn prior to administration and after 30, 60, 90, 120,
and 180 minutes. Figure 1 illustrates the results of the administration protocol. Figure 1

illustrates the average blood glucose level of the 5 subjects at each of the times.

[041] As illustrated, unexpectedly, administration of the dihydroberberine resulted in
less fluctuations in blood glucose level than berberine. In addition, an unexpected result
of the administration of dihydroberberine is that administration of dihydroberberine may

keep blood glucose levels closer to fasting blood glucose than berberine.

[042] Example 2

[043] Asin Example 1, five subjects were subject to three separate glucose challenge
tests (75g glucose) after administration of 500 mg berberine (BB), 250 mg of
dihydroberberine (DHBB) or 500 dihydroberberine. Figure 2 illustrates a ranking which
compositions caused the lowest blood glucose levels during a oral glucose challenge.

Unexpectedly, 250 mg of DHBB may control blood glucose levels better than even 500
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mg of DHBB. For example, in some individuals (e.g., individuals with moderate glucose
tolerance) may achieve better blood glucose control when administered a lower dosage of
DHBB. As illustrated, dihydroberberine administration resulted in lower blood glucose

than administration of berberine in most individuals.

[044] Example 3

[045] A subject was subject to a glucose challenge test (75g glucose) after
administration of 250 mg dihydroberberine (DHBB) and a glucose challenge test after
administration of 250 mg dihydroberberine (DHBB) along with 5 mg of beta-
hydroxybutyrate (e.g., 5 mg sodium beta-hydroxybutyrate). As illustrated in Figure 3,
blood ketone levels are unexpectedly increased even 120 minutes after the glucose

challenge with the administration of an effective amount of dihydroberberine.

[046] Example 4

[047] Five subjects were subject to three separate glucose challenge tests (75g glucose)
approximately 25 minutes after administration of 500 mg berberine (BB), 250 mg of
dihydroberberine (DHBB) or 500 dihydroberberine. Blood was drawn prior to
administration and after 30, 60, 90, 120, and 180 minutes and tested for glucose levels.

Figure 4 illustrates the results of the administration protocol.

[048] As illustrated, administration of dihyroberberine in individuals with moderate
baseline glucose levels moderates blood glucose levels better than even double the

quantity of berberine.

[049] END OF EXAMPLE

[050] The described compositions may be administered via any appropriate
administration method. For example, the described compositions may be administered

enterally and/or parenterally. In some implementations, the described composition may
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be administered via a tablet and/or capsule. In some implementations, the described
composition may be administered via tablet, capsule, powdered supplement; ready-to-
drink formulation; topical product including transdermals; cosmeceutical product; foods
such bars, cookies, gum, candy, functional foods; toothpaste, sublingual product;
injection; intravenous fluids; beverages such as shots or energy shots; inhalers;
sublinguals; and/or combinations thereof. The described composition may be provided in
a powdered form that allows the described composition to be sprinkled on food, mixed

with a liquid to provide a beverage, directly administered.

[051] The described compositions may be administered on an administration protocol to
improve glucose tolerance (e.g., fasting glucose levels may be reduced and/or glucose
metabolism may be improved), in some implementations. The described compositions
may be administered on an administration protocol to increase ketone levels (e.g., blood
and/or urine ketone concentrations). For example, the described compositions may be
administered once a day, via a time released or extended release preparation, and/or
multiple times a day. The described composition may replace other pharmaceuticals
taken for improving glucose tolerance, such as metformin, and/or be utilized in

combination with one or more other pharmaceuticals, as appropriate.

[052] In some implementations, an administration schedule may include administration
of different berberine metabolite compositions at different periods. For example,
berberine metabolite compositions may include at least a first composition and a second
composition. The first composition may include dihydroberberine. The second
composition may include dihydroberberine and a first additional compound that is
capable of independently increasing blood ketone levels. The first composition may be
administered to an individual for a first period of time and the second composition may
be administered to the same individual for a second period of time. In some
implementations, a third composition comprising dihydroberberine and a second
additional compound that is different from the first additional compound may be
administered. The first and other compositions (e.g., second and/or third composition)

may be administered alternatively, sequentially, and/or in conjunction with each other
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(e.g., with a second and/or third composition). The compound formulations (e.g.,
dihydroberberine and/or which additional compounds are included) may be selected
based on user preference (e.g., taste, diseases, sensitivities), desired results (e.g., fast

induction of ketosis and/or maintenance), etc.

[053] In various implementations, although a berberine metabolite such as
dihydroberberine and/or tetrahydroberberine may be described, other forms of
dihydroberberine and/or tetrahydroberberine may be administered such as salts,

complexes, and/or derivatives thereof.

[054] Although various described systems and processes have been described as a being
administered in humans, the described systems and processes may be administered to

other mammals, such as rats, dogs, etc.

[055] It is to be understood the implementations are not limited to particular systems or
processes described which may, of course, vary. It is also to be understood that the
terminology used herein is for the purpose of describing particular implementations only,
and is not intended to be limiting. As used in this specification, the singular forms “a”,
“an” and “the” include plural referents unless the content clearly indicates otherwise.
Thus, for example, reference to “a beta-hydroxybutyrate” includes a combination of two
or more beta-hydroxybutyrates and reference to “an additive” includes different types

and/or combinations of additives.

[056] Although the present disclosure has been described in detail, it should be
understood that various changes, substitutions and alterations may be made herein
without departing from the spirit and scope of the disclosure as defined by the appended
claims. Moreover, the scope of the present application is not intended to be limited to the
particular embodiments of the process, machine, manufacture, composition of matter,
means, methods and steps described in the specification. As one of ordinary skill in the
art will readily appreciate from the disclosure, processes, machines, manufacture,

compositions of matter, means, methods, or steps, presently existing or later to be
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developed that perform substantially the same function or achieve substantially the same
result as the corresponding embodiments described herein may be utilized according to
the present disclosure. Accordingly, the appended claims are intended to include within
their scope such processes, machines, manufacture, compositions of matter, means,

methods, or steps.
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This collection of information is required by 37 CFR 1.136. 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 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-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.

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 pubilic 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.

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: 29627101
Application Number: 15491933
International Application Number:
Confirmation Number: 8192

Title of Invention:

ADMINISTRATION OF BERBERINE METABOLITES

First Named Inventor/Applicant Name:

Ryan Lowery

Customer Number:

129565

Filer:

Elizabeth Philip Dahm

Filer Authorized By:

Attorney Docket Number: 8973-006
Receipt Date: 27-JUN-2017
Filing Date: 19-APR-2017
Time Stamp: 19:17:25

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
92683
1 RTNTFCAP_006.pdf yes 5

c6ec75d57d08fdb232eabd45e7d119b96dd
06fdf

BONERGE Ex. 1002, p. 216




Multipart Description/PDF files in .zip description

Document Description Start End
Applicant Response to Pre-Exam Formalities Notice 1 1
Specification 2 2
Drawings-only black and white line drawings 3 3
Applicant Response to Pre-Exam Formalities Notice 4 5
Warnings:
Information:
152940
2 Specification Substitute_Specification_006_ o 18
marked.pdf
30fbf7f8d 1a3cd70ac7574785fd89b07b931
cae3
Warnings:
Information:
148447
3 Specification Substitute_Specification_006_d o 18
lean.pdf
19c0e2ca2e38aae869081e77603a1ad987d
89f2b
Warnings:
Information:
242752
4 Fee Worksheet (SB06) sb0017-2.pdf no 2
54de2ee220d31356069fa36769aba2a7a44|
7a8cd
Warnings:
Information:
47383
5 Drawings-only black and white line Substitute_Figure_4_reformat. o 1
drawings pdf
6488577a976c32cabf0726d01bced015e4
elfsb
Warnings:
Information:
Total Files Size (in bytes): 684205
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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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Document code: WFEE

United States Patent and Trademark Office
Sales Receipt for Accounting Date: 06/28/2017

MTEKLEMI ~ SALE #00000016  Mailroom Dt: 06/27/2017 506631 15491933
01 FC : 2051 70.00 DA
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0O.BOX 1450 U.S. POSTAGE PAID
B, POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

Ferguson Braswell Fraser Kubasta PC
2500 Dallas Parkway, Suite 600
Plano, TX 75093

Courtesy Reminder for
Application Serial No: 15/491,933

Attorney Docket No: 8973-006
Customer Number: 129565
Date of Electronic Notification: 04/27/2017

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
patentdocketing@dallasbusinesslaw.com
eofficeaction@appcoll.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/491,933
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 CFR 1.16(a), (b), or (c)) N/A N/A N/A 70 N/A
SEARCH FEE
o o o N/A N/A N/A 300 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 360 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= 40 = 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = 210 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATES) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
> a7 CF% ?.16(i)) Minus = OR
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATES) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR
% Independent * Minus | *** = _ OR
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |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.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
15/491,933 04/19/2017 1629 730 8973-006 20 3
CONFIRMATION NO. 8192
129565 FILING RECEIPT
Ferguson Braswell Fraser Kubasta PC
2500 Dallas Parkway. Suite 600 A0 L A LD O

Plano, TX 75093
Date Mailed: 04/27/2017

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)
Ryan Lowery, Tampa, FL;
Jacob Wilson, Tampa, FL;
Shawn Wells, Lewisville, TX;
Brian Underwood, Melissa, TX;
Christopher N. Harding, Delray Beach, FL;
Terry LaCore, Melissa, TX;
Applicant(s)
Keto Patent Group, Inc., Melissa, TX;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This appln claims benefit of 62/324,794 04/19/2016

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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If Required, Foreign Filing License Granted: 04/25/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/491,933

Projected Publication Date: To Be Determined - pending completion of Corrected Papers
Non-Publication Request: No

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

ADMINISTRATION OF BERBERINE METABOLITES
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 (1-866-999-4258).
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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.

page 3 of 3
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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 | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/491,933 04/19/2017 Ryan Lowery 8973-006
CONFIRMATION NO. 8192
129565 FORMALITIES LETTER
Ferguson Braswell Fraser Kubasta PC
2500 Dallas Parioway, St 600 B

Plano, TX 75093
Date Mailed: 04/27/2017

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:

* Numbers, letters, and reference characters on the drawings must measure at least 0.32 cm (1/8 inch) in
height. See Figure(s) 4.

+ A substitute specification excluding claims in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125 is
required. The substitute specification must be submitted with markings and be accompanied by a clean
version (without markings) as set forth in 37 CFR 1.125(c) and a statement that the substitute specification
contains no new matter (see 37 CFR 1.125(b)). Since a preliminary amendment was present on the filing
date of the application and such amendment is part of the original disclosure of the application, the substitute
specification must include all of the desired changes made in the preliminary amendment. See 37 CFR 1.115
and 1.215.

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.

+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
+ late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. Small entity discount is in effect. If applicant is qualified for micro entity status, an acceptable Certification
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of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms
PTO/SB/15A and 15B.)

+ $ 70 surcharge.

+ $( 0) previous unapplied payment amount.

+$70 TOTAL FEE BALANCE DUE.

Items 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).

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Ryan Lowery
Jacob Wilson
Shawn Wells
Brian Underwood
Christopher N. Harding
Terry LaCore

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

Replies should be mailed to:

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

Alexandria VA 22313-1450

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

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/1dvan/
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PTO/AIA/15 (03-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number
UTILITY Attorney Docket No. 8973-004 \
PATENT APPLICATION first named ivertor_| Ryan Lowery
TRANSMITTAL Title ADMINISTRATION OF BERBERINE METABOLITES
\ (Only for new nonprovisional applications under 37 CFR 1.53(b)} Express Mail Label No. j
APPLICATION ELEMENTS Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO P.O. Box 1450

Alexandria, VA 22313-1450

1. Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. Applicant asserts small entity status.
See 37 CFR 1.27

3. I:' Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. ' Specification [Total Pages 22 ]
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a} for information on the preferred arrangement}

5, Drawing(s) (35 U.S.C. 113) [Total Sheets 4 ]

6. Inventor’'s Oath or Declaration [Total Pages ]
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e})}

a. I:' Newly executed (original or copy)
b. I:l A copy from a prior application (37 CFR 1.63(d))

. Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendix)

I:l Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. I:l Computer Readable Form (CRF)

b.|:| Specification Sequence Listing on:
i. I:l CD-ROM or CD-R (2 copies); or
ii.I:l Paper

[ I:' Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10.[ ]

1. ]
12.[ ]
13.[ ]

1a.[ ]
15.[ ]

16.[ ]
17.[ ]

18.[ ]

Assignment Papers
(cover sheet & document(s))
Name of Assignee

37 CFR 3.73(c) Statement |:| Power of Attorney

(when there is an assignee)

English Translation Document
(if applicable)

Information Disclosure Statement
(PTO/SB/08 or PTO-1449)

I:l Copies of citations attached
Preliminary Amendment

Return Receipt Postcard

(MPEP § 503) (Should be specifically itemized)

Certified Copy of Priority Document(s)

(if foreign priority is claimed)

Nonpublication Request

Under 35 U.S.C. 122(b)(2){B){i). Applicant must attach form PTO/SB/35
or equivalent.

Other:

interest in the matter. See 37 CFR 1.46(b).

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 129565

OR I:' Correspondence address below

Name

Address

City State Zip Code

Country Telephone Email

signature | /Elizabeth Philip Dahm/ Date 4-19-2017 )
e o) | Elizabeth Philip Dahm et . 151352 J

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

BONERGE Ex. 1002, p. 227



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.

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, pursuantto 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
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use, to the pubilic 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.
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ADMINISTRATION OF BERBERINE METABOLITES

CROSS-REFERENCE TO RELATED APPLICATIONS

[001] This application is a continuation in part of U.S. Provisional Patent Application
No. 62/324,794, entitled “ADMINISTRATION OF DIHYDROBERBERINE”, filed on
April 19, 2016, which is incorporated by reference for all purposes.

TECHNICAL FIELD

[002] The present invention relates to managing metabolic and therapeutic functions by

administering berberine metabolites.

BACKGROUND

[003] Berberine is a naturally occurring substance commonly found in Goldenseal
(Hydrastis canadensis), Oregon grape (Berberis aquifolium), Barberry (Berberis
vulgaris), Chinese Goldthread (Coptis chinensis, Phellodendron chinense, and
Phellodendron amurense. Berberine has been administered to humans and found to have
an effect on inflammation and as well as having some antimicrobial properties.
Berberine has also shown potential for lowering fasting blood glucose; however adverse
gastrointestinal effects appeared to accompany the administration in amounts to
effectively lower fasting blood glucose (Yin et al. “Efficacy of Berberine in Patients with
Type 2 Diabetes,” Metabolism. 2008 May; 57(5): 712-717). The bioavailability of
traditional berberine has been shown in some studies to be below 70% in animal models
which could affect how much is being absorbed and actually utilized in the body (Chen,
W.,Miao, Y. Q., Fan,D.J, Yang, S. S, Lin, X, Meng, L. K., & Tang, X. (2011).
Bioavailability study of berberine and the enhancing effects of TPGS on intestinal
absorption in rats. Aaps Pharmscitech, 12(2), 705-711.)
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SUMMARY

[004] In various implementations, one or more berberine metabolites (e.g.,
dihydroberberine and/or tetrahydroberberine) may be administered to manage glucose
tolerance and/or increase ketones (e.g., blood concentration and/or urine concentration of
ketones) in humans. For example, a pharmaceutically effective amount of berberine
metabolites (e.g., dihydroberberine and/or tetrahydroberberine) may be administered to
healthy and/or nonhealthy adults. For example a pharmaceutically effective amount of
berberine metabolites may be administered to a human with diabetes or other metabolic
disorder impacting glucose tolerance. The berberine metabolites may regulate glucose
and/or lipid metabolism. In some implementations, administration of a pharmaceutically
effective amount of berberine metabolites may be therapeutic to humans with diabetes,
glucose intolerance, metabolic syndrome, dyslipidemia, and/or obesity/overweight. In
some implementations, administration of berberine metabolites may have ergogenic (e.g.,
performance enhancing) and/or body composition benefits for some individuals (e.g.,
generally healthy; athletic; etc.) via glucose disposal, insulin sensitivity and ketone
sensitivity. In some implementations, administration of berberine metabolite(s) may
lower glycation (e.g., measured by HA1¢ levels) which may provide anti-aging

properties.

[005] In various implementations, the berberine metabolite composition administered to
an individual may include dihydroberberine and/or tetrahydroberberine. For example, the
composition may be orally administered in any appropriate delivery vehicle, such as via

tablets, capsules, food products, and/or beverage products.

[006] In some implementations, one or more berberine metabolites may be administered
with one or more additional compounds. The additional compounds, such as ketone
sensitizers, may be capable of independently inducing ketosis. The additional
compounds may be utilized to maintain and/or promote ketosis in humans. For example,
the additional compounds may include one beta-hydroxybutyrate compound; butyrate;

short chain, medium chain, and/or long chain fatty acids or esters thereof, and/or
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combinations there of which may be administered with a berberine metabolite, such as

dihydroberberine.

[007] In various implementations, a pharmaceutically effective amount of
dihydroberberine may be administered to an individual to managing glucose tolerance
(e.g., decrease and/or maintain blood glucose level, decrease and/or maintain fasting

blood glucose, increase ability to process glucose, etc.).

[008] Implementations may include one or more of the following features. The
administration of dihydroberberine may reduce fasting glucose levels. The
dihydroberberine may be administered as a complexed composition. The complexed
composition may include phytosomes and/or liposomes. The dihydroberberine may be a
microemulsion including dihydroberberine. The pharmaceutically effective amount of
dihydroberberine may include approximately 25 mg to approximately 800 mg of
dihydroberberine, in some implementations. The dihydroberberine may be orally
administered as a capsule, tablet, a food product, and/or beverage product. The
dihydroberberine may be administered at least once daily (e.g., for a period of time, when
desired by the user, etc.). In some implementations, a Cytochrome P450 inhibitor may be
administered approximately concurrently. Administration of the Cyctochrome P450
inhibitor may allow decreasing of the amount of dihydroberberine administered to be
sufficient to achieve the desired results (e.g., the same level of glucose management as a
predetermined amount of dihydroberberine, a normal range of fasting glucose levels per

health guidelines, normal level of blood glucose level per health guidelines, etc.).

[009] In various implementations, administering, to an individual, a pharmaceutically

effective amount of dihydroberberine may increase blood ketone levels.

[010] Implementations may include one or more of the following features. The
dihydroberberine may be administered approximately concurrently with meals. In some
implementations, a pharmaceutically effective amount of an additional compound may be

administered with the dihydroberberine, where the additional compound is capable of
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inducing ketosis independently (e.g., ketone sensitizer). The dihydroberberine and
additional compound may be administered approximately concurrently. The
dihydroberberine and additional compound may be administered at least one time daily
(e.g., for a period of time, per user desire, per doctor recommendation, until glucose level

and/or blood ketone level is within a predetermined range, etc.).

[011] In various implementations, composition may be capable of maintaining ketosis
in an individual (e.g., within a predetermined time period of administration to the
individual). The composition may include a pharmaceutically effective amount of
dihydroberberine and an additional compound (e.g., a compound that can impact blood
ketone levels independently, such as a ketone sensitizer). The amount of
dihydroberberine administered to be pharmaceutically effective may be less than the
amount of dihydroberberine administered to be pharmaceutically effective when the
dihydroberberine is administered without the additional compound(s) (e.g., to achieve a

predetermined level of ketosis and/or a range of blood ketone levels).

[012] Implementations may include one or more of the following features. The
additional compound(s) may include beta-hydroxybutyrate (e.g., R-beta-hydroxybutyrate
and/or D,L-beta-hydroxybutyrate), butyrate, fatty acid, and/or ester of fatty acid. The
additional compound may include R-beta-hydroxybutyrate (e.g., salt, polymer, and/or
complexed with another compound such as an amino acid). The additional compound
may include a beta-hydroxybutyrate salt, beta-hydroxybutyrate polymer, beta-
hydroxybutyrate amino acid (e.g., R-beta-hydroxybutyrate amino acid mixture and/or
complex, such as R-beta-hydroxybutyrate and leucine), and/or beta-hydroxybutyrate free
acid(s). The dihydroberberine and additional compound may be administered
approximately concurrently. The dihydroberberine and additional compound may be a
mixture and/or a complexed compound. The additional compound may include a beta-
hydroxybutyrate and at least one of a fatty acid or ester of a fatty acid, in some

implementations.
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[013] The details of one or more implementations are set forth in the accompanying
drawings and the description below. Other features, objects, and advantages of the

implementations will be apparent from the description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[014] For a more complete understanding of this disclosure and its features, reference is
now made to the following description, taken in conjunction with the accompanying

drawings, in which:

[015] Figure 1 illustrates table with glucose levels for subjects after administration of an

example administration protocol.

[016] Figure 2 illustrates a table of subject responsiveness to an example administration
protocol.
[017] Figure 3 illustrates a table with blood ketone levels for subjects after

administration of an example administration protocol.

[018] Figure 4 a table with blood ketone levels for subjects after administration of an

example administration protocol.

[019] Like reference symbols in the various drawings indicate like elements.

DETAILED DESCRIPTION

[020] In various implementations, administration of a pharmaceutically effective
amount of berberine metabolites (e.g., dihydroberberine and/or tetrahydroberberine),
derivates thereof and/or salts thereof may be administered to humans to manage blood
glucose levels (e.g., reduce fasting blood glucose, improve glucose tolerance, etc.). In
some implementations, administration of pharmaceutically effective amount of berberine

metabolite(s) may maintain and/or increase ketone levels (e.g., blood and/or urine ketone
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concentration). In some implementations, administration of a pharmaceutically effective
amount of berberine metabolite(s) (e.g., dihydroberberine and/or tetrahydroberberine)
may be therapeutic to humans with diabetes, glucose intolerance, metabolic syndrome,
dyslipidemia, and/or obesity/overweight. In some implementations, administration of
berberine metabolites may have ergogenic (e.g., performance enhancing) and/or body
composition benefits for some individuals (e.g., generally healthy; athletic; etc.) via
glucose disposal, insulin sensitivity and ketone sensitivity. In some implementations,
administration of a pharmaceutically effective amount of berberine metabolite(s) may
lower glycation (e.g., measured by HA 1¢ levels) which may provide anti-aging
properties. The amount of berberine metabolite (e.g., dihydroberberine) administered to
achieve a predetermined effect (e.g., fasting blood glucose level) may be less than the
amount of berberine that would be required to achieve the same predetermined effect. In
some implementations, one or more other compounds may be administered with the
pharmaceutically effective amount of berberine metabolite, such as a ketone sensitizer
(e.g., a compound that is capable of reducing and/or maintaining blood ketone levels
independently, such as beta-hydroxybutyrate, short chain fatty acids, medium chain fatty

acids, and/or long chain fatty acids).

[021] In some implementations, a berberine metabolite composition may include
dihydroberberine and/or tetrahydroberberine. Dihydroberberine (C,0H9NOy) is a
compound that although related to berberine has properties that make it especially suited
for managing glucose and/or increasing ketone levels (e.g., blood ketone levels).
Dihydroberberine is a compound that is commercially available from sources such as,

AdooQ Bioscience (Irving, CA).

[022] Dihydroberberine may be more biologically available to humans than berberine.
A first weight amount of dihydroberberine is capable of decreasing blood glucose levels
greater than the same weight amount of berberine. A first weight amount of
dihydroberberine may increase blood ketone levels more than the same weight amount of
berberine. These are unexpected results since the inclusion of other function groups

(hydro-) decreases the amount of “berberine” in the same weight amount of berberine.
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By increasing blood ketone levels, achieving a level of ketosis (e.g., blood ketone levels
of .2 to 20mM), maintaining a level of ketosis may be more easily obtainable during
administration of dihydroberberine. Achieving ketosis may improve metabolic disorders,
improve health (e.g., strength, mental acuity, etc.), increase weight loss, and/or increase
fat loss (e.g., as opposed to lean muscle mass loss). Diabetes, various types of cancer,
Alzheimer’s, Parkinson’s, Traumatic Brain Injury (TBI) PCOS, Metabolic
Syndrome/Syndrome X, Obesity, Dyslipidemia, Aging, other metabolic disorders and/or
other ketosensitive diseases and/or disorders may thus be affected by administration of
dihydroberberine or tetrahydroberberine (e.g., since ketosis may be more easily achieved

by individuals in which dihydroberberine has been administered).

[023] In various implementations, the berberine metabolite may include
tetrahydroberberine (C,0H;;04N). Tetrahydroberberine is a compound that although
related to berberine has properties that make it especially suited for managing glucose
and/or increasing ketone levels (e.g., blood ketone concentration). In some
implementations, dihydroberberine and/or tetrahydroberberine may be complexed with
other compounds such as phytosomes and/or liposomes. The berberine metabolite may

be administered to a user via the complexed compound.

[024] In various implementations, a pharmaceutically effective amount of berberine
metabolite may be administered to humans to improve glucose tolerance. For example,
an amount of approximately 25 mg to approximately 800 mg of dihydroberberine may be
administered to a human. In some implementations, an amount of approximately 250 mg
to approximately 300 mg may be administered to a human. The amount of
dihydroberberine may be less than the amount of berberine required to achieve the same
amount of glucose tolerance (e.g., a predetermined fasting glucose level, a predetermined
range of blood glucose, a normal or other blood gluocose level as determined by health
guidelines, a normal or other fasting blood gluose as determined by health guidelines,
etc.). In some implementations, an amount of dihydroberberine may provide the same
level of glucose tolerance as at least double the same amount of berberine (e.g., the

dihydroberberine may be at least twice as effective as berberine and thus half or less than
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half of a first amount of dihydroberberine would be required to achieve the same results
as the first amount of berberine). This result is unexpected since one would expect
berberine and dihydroberberine to have similar properties. Even with the known increase
bioavailability of dihydroberberine over berberine, the ability to administer as little as
half as much dihydroberberine as berberine to achieve similar results in glucose tolerance
is unexpected. The ability to reduce the quantity of dihydroberberine administered to a
human may reduce the side effects associated with administration, ease palatability (e.g.,
since taste may improve or be more easily masked with smaller dosages), ease
administration (e.g., smaller dose size), reduce costs, etc. For example, since the same
amount (e.g., molecular amount) of the “berberine” group is in berberine and
dihydroberberine, decreasing the amount administered would decrease side effects

associated with administration of berberine and/or related complexes.

[025] In various implementations, one or more additional compounds may be
administered with the berberine metabolite. The additional compounds may increase a
benefit of the berberine metabolite (e.g., glucose management, decrease ketone levels,
etc.) and/or provide additional benefits (e.g., increase mental acuity, increase fat loss,
increase lean mass maintenance, increase strength, etc.) For example, an additional
compound that is capable of impacting blood ketone levels (e.g., increasing and/or
maintaining blood ketone levels, inducing ketosis, etc.), such as a ketone sensitizer, may

be selected that increases ketosis (e.g., increase levels of ketones bodies in the blood).

[026] In some implementations, the additional compounds (e.g., ketone sensitizers) may
include a beta-hydroxybutyrate compound may be administered with the berberine
metabolite (e.g., in a capsule such as a softgel; tablet; powdered supplement; ready-to-
drink formulation; topical product; cosmeceutical product; foods such bars, cookies, gum,
candy, functional foods; toothpaste, sublingual product; injection; intravenous fluids;
beverages such as shots or energy shots; inhalers and/or other appropriate administration
methods). A beta-hydroxybutyrate compound may include beta-hydroxybutyrate salts,
beta-hydroxybutyrate monomer, beta-hydroxybutyrate polymers, and/or combinations

thereof. For example, beta-hydroxybutyrate salts may include sodium beta-
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hydroxybutyrate, magnesium beta-hydroxybutyrate, calcium beta-hydroxybutyrate,
lithium beta-hydroxybutyrate, potassium beta-hydroxybutyrate and/or combinations
thereof. In some implementations, beta-hydroxybutyrate polymers may be selected for
administration with dihydroberberine to administer beta-hydroxybutyrate (e.g., since
beta-hydroxybutyrate polymers are metabolized in the body to administer beta-
hydroxybutyrate). In some implementations, the beta-hydroxybutyrate administered may
include organic salts, such as but not limited to, arginine beta-hydroxybutyrate, lysine
beta-hydroxybutyrate, histidine beta-hydroxybutyrate, ornithine beta-hydroxybutyrate,
creatine beta-hydroxybutyrate, agmatine beta-hydroxybutyrate, citrulline beta-
hydroxybutyrate, and/or combinations thereof. The beta-hydroxybutyrate included in the
composition may include R-beta-hydroxybutyrate (e.g., salts, polymers, complexes, etc.).
The beta-hydroxybutyrate may include single isomer R-beta-hydroxybutyrate and/or
polymer R-beta-hydroxybutyrate. In some implementations, beta-hydroxybutyrate may

be administered with 1,3-butanediol, ethyl acetoacetate, ethyl beta-hydroxybutyrate.

[027] In some implementations, the additional compound (e.g., that is capable of
increasing blood ketone levels independently) may include a fatty acid and/or ester
thereof. For example, the additional compound may include short chain, medium chain,
and/or long chain fatty acids and/or esters thereof. The fatty acid(s) and/or esters thereof
may include natural and/or synthesized compounds. For example, the additional

compound may include coconut oil, butter, etc.

[028] In some implementations, the composition may include more than one additional
compound that is capable of increasing blood ketone levels and/or inducing ketosis
independently (e.g., without dihydroberberine). For example, a medium chain fatty acid
may be administered with the berberine metabolite and/or beta-hydroxybutyrate
compound. In some implementations, an amino acid may be administered with

dihydroberberine and R-beta-hydroxybutyrate (e.g., salt, polymer, and/or complex).

[029] In various implementations, a composition may be administered as described that

includes berberine metabolites (e.g,. Dihydroberberine, tetrahydroberberine, etc.) and/or
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an additional compound that increases ketone levels (e.g., blood and/or urine), such as a
ketone sensitizer. The additional compound(s) may include one or more beta-
hydroxybutyrate compounds, short chain triglycerides, medium chain triglycerides, long
chain triglycerides, combinations thereof and/or derivatives thereof. For example, one or
more of the beta-hydroxybutyrate compounds and/or other ketone sensitizers (e.g., short
chain triglycerides, medium chain triglycerides, long chain triglycerides) in U.S. Patent
Application No. _ , to Lowery et al. and entitled “Administration of Beta-
hydroxybutyrate and Related Compounds in Humans”, filed April 19, 2017 and U.S.
Provisional Patent Application No. 62/324,798, to Lowery et al. and entitled
“Administration of Beta-hydroxybutyrate and Related Compounds in Humans”, filed
April 19, 2016, which is incorporated by reference to the extent that the teachings do not

conflict with the present disclosure, may be utilized as a ketone sensitizer.

[030] To achieve a predetermined amount of ketosis in an individual, an amount of an
additional compound (e.g., capable of increasing ketone levels and/or inducing ketosis
independently) administered with berberine metabolite(s) (e.g., Dihydroberberine,
tetrahydroberberine, etc.) may be less than an amount of the additional compound
administered without dihydroberberine. In some implementations, when berberine
metabolite(s) (e.g., Dihydroberberine, tetrahydroberberine, etc.) is administered, as blood
glucose levels decrease, unexpectedly, blood ketone levels may rise. Thus, less of the
additional compound may be administered to achieve a predetermined blood ketone level
(e.g., to maintain and/or promote a state of ketosis). For example, an additional
compound, such as 10 grams of sodium beta-hydroxybutyrate may be administered to a
200 pound human to achieve a first level of ketosis (e.g., blood ketone level of 0.5mM).
When dihydroberberine is administered, the amount of the additional compound may be
decreased. For example, when 250 mg of dihydroberberine is administered to a 200
pound human, 3 milligrams of sodium beta-hydroxybutyrate may be administered to
achieve the first level of ketosis rather than 10 grams of sodium beta-hydroxybutyrate.
Administration of the additional compound (e.g., that is capable of independently
increasing ketone levels and/or inducing ketosis) may cause increase user satisfaction

(e.g., less side effects from increased amounts of the additional compound and/or cation

10
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when salts of the additional compounds are included) and/or decreases costs (e.g., since
less of the additional compound may be utilized), and enhance endogenous production
(e.g. since blood glucose is lower, endogenous ketones may be elevated alongside the

exogenous ketones)

[031] In some implementations, the berberine metabolite(s) (e.g., dihydroberberine
tetrahydroberberine, etc.) and the additional compound (e.g., capable of increasing ketone
levels in the blood) may be administered approximately concurrently. For example, the
dihydroberberine and ketone sensitizer may be provided in a capsule, pill, granular form
(e.g., packet of granules), powdered form, liquid, gel, sublingual, transdermal and/or any

other appropriate administration form.

[032] In some implementations, one or more additives may be included in the
composition, such as flavorings (e.g., natural and/or artificial), vitamins, minerals,
binders, and/or any other appropriate additive. The additives may alter flavor, color,
and/or texture. The additives may increase palatability and/or facilitate inclusion in a

delivery vehicle (e.g., tablet, food product, beverage product such as a drink mix, etc.).

[033] In some implementations, the berberine metabolite(s) may be processed to
increase bioavailability, solubility, palatability, and/or combination with other
compounds. For example, berberine metabolite(s) may be processed to form a
microemulsion with other compounds (e.g., ketone sensitizer, liposome, phytosome,
flavorings, etc.). In some implementations, the berberine metabolite may be
microencapsulated (e.g., with and/or without other compounds such as ketone sensitizer,
liposome, phytosome). Microemulsions may improve bioavailability and solubility as
well as other agglomeration technologies. The microencapsulated berberine
metabolite(s) (e.g., with or without combination with other compounds) may be a free
flowing granular powder; dispersible in water; stable in acidic water solution for 30
minutes; allow controlled release in stomach and/or small intestines; inhibit glucose
response (e.g., to any added materials); and/or allow delivery of a high butyrate content

(e.g., around 70%), in some implementations. In some implementations, the berberine

11
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metabolite may be complexed with another compound (e.g., liposome, phytosome, and/or
combinations thereof) and the berberine metabolite complex may be administered to the
user to administer the berberine metabolite. Bioavailability enhancement via the
mechanism of action for Cytochrome P450 inhibitors like naringen, bergamotin, piperine
and its metabolites, as well as other bioavailability enhancers may be co-administered to
enhance efficacy at lower therapeutic doses. Lowering the therapeutic dosage may

decrease side effects and/or costs.

[034] In various implementations, the berberine metabolite(s) (e.g,. Dihydroberberine,
tetrahydroberberine, etc.) and/or other compounds administered with the
dihydroberberine may be administered on an appropriate administration schedule. For
example, the Dihydroberberine/tetrahydroberberine and/or other compounds may be
administered concurrently with meals, a predetermined amount of time before meals, a
predetermined amount of time after meals, at regular or irregular time intervals, and/or
according to other appropriate administration schedules. The berberine metabolite
composition (e.g., including the berberine metabolite) may be administered on a periodic
basis and/or as desired by a user. For example, the berberine metabolite composition
may be administered to achieve a predetermined blood gluocose level and/or fasting
level. The administration of the composition (e.g., in the same and/or lower dosage) may
be continued and/or discontinued once the predetermined level is achieved. The
berberine metabolite composition may be administered as desired by a user in some
implementations (e.g., to facilite achieving user goals such as in strength training, for
performance, for insurance testing, etc.). In some implementations, the amount of
Dihydroberberine/tetrahydroberberine and/or other compounds administered at each dose

may be the same and/or different.

[035] In some implementations, the composition administered to an individual (e.g.,
human and/or any other appropriate animal) may include approximately 5 mg to
approximately 1 gram of dihydroberberine. The composition may include one or more
other compounds that may or may not be capable of increasing blood ketone levels

independently, in some implementations. The composition may be administered (e.g.,
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orally) approximately 1 to approximately 3 times daily. In some implementations, the
composition may be provided in a delivery form such powder (e.g,. that capable
consumed separately, mixed with drinks, and/or food) and/or tablet. The administration
of the composition may maintain ketosis levels for approximately 30 min to
approximately 3 hours. The administration of the composition may maintain ketosis for
longer than 3 hours. The administration of the composition may maintain blood glucose
levels within a healthy range (e.g., as determined by a doctor, health guidelines, insurance
guidelines, etc.). The administration of the composition may decreases blood glucose
levels during a glucose challenge testing by over 25%, in some implementations. The
administration of the composition may be capable of maintaining approximately 2 to
approximately 3 times greater elevated ketones during carbohydrate intake (e.g., when
compared with berberine and/or when compared with individuals not being administered
dihydroberberine). The administration of the composition may increased fat metabolism
by 10% (e.g., when compared with the individuals capability without administration of

dihydroberberine).

[036] In some implementations, the compound may include dihydroberberine and a
beta-hydroxybutyrate. The composition may include one or more other compounds that
may or may not be capable of increasing blood ketone levels independently, in some
implementations. The composition may include approximately 5 mg to approximately 1
g of dihydroberberine and approximately 2 g of beta-hydroxybutyrate to approximately
10 g of beta-hydroxybutyrate. In some implementations, the composition may include
approximately 400 mg to approximately 600 mg of dihydroberberine (e.g., approximately
500 mg) and approximately 4 to approximately 7 g of beta-hydroxybutyrate (e.g., 5 g of
beta-hydroxybutyrate, such as R-beta-hydroxybutyrate). The composition may be
administered (e.g., orally) approximately 1 to approximately 3 times daily. In some
implementations, the composition may be provided in a delivery form such powder (e.g,.
that capable consumed separately, mixed with drinks, and/or food) and/or tablet. The
combination of dihydroberberine and additional compounds that are capable of increasing
ketones independently, such as beta-hydroxybutyrate, may increase ketones at a greater

level than the expected additive amount. For example, a composition of 500 mg of
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dihydroberberine and 5 grams of beta-hydroxybutyrate and 5 grams of short chain
triglyceride may increase ketones over 1 mM (e.g., while 5 grams of BHB alone elevate

blood ketone levels to only 0.5mM)

[037] In some implementations, the dihydroberberine may be complexed or otherwise
coupled to one or more of the additional compounds in the composition. For example,
the composition may include a dihydroberberine — betahydroxybutyrate complex and/or a

dihydroberberine — amino acid complex.

[038] EXAMPLE

[039] Example 1

[040] Five subjects were subject to three separate glucose challenge tests (75g glucose)
after administration of 500 mg berberine (BB), 250 mg of dihydroberberine (DHBB) or
500 dihydroberberine. Blood was drawn prior to administration and after 30, 60, 90, 120,
and 180 minutes. Figure 1 illustrates the results of the administration protocol. Figure 1

illustrates the average blood glucose level of the 5 subjects at each of the times.

[041] As illustrated, unexpectedly, administration of the dihydroberberine resulted in
less fluctuations in blood glucose level than berberine. In addition, an unexpected result
of the administration of dihydroberberine is that administration of dihydroberberine may

keep blood glucose levels closer to fasting blood glucose than berberine.

[042] Example 2

[043] Asin Example 1, five subjects were subject to three separate glucose challenge
tests (75g glucose) after administration of 500 mg berberine (BB), 250 mg of
dihydroberberine (DHBB) or 500 dihydroberberine. Figure 2 illustrates a ranking which
compositions caused the lowest blood glucose levels during a oral glucose challenge.

Unexpectedly, 250 mg of DHBB may control blood glucose levels better than even 500

14

BONERGE Ex. 1002, p. 242



Atty. Dkt. No. 8702-006 PATENT

mg of DHBB. For example, in some individuals (e.g., individuals with moderate glucose
tolerance) may achieve better blood glucose control when administered a lower dosage of
DHBB. As illustrated, dihydroberberine administration resulted in lower blood glucose

than administration of berberine in most individuals.

[044] Example 3

[045] A subject was subject to a glucose challenge test (75g glucose) after
administration of 250 mg dihydroberberine (DHBB) and a glucose challenge test after
administration of 250 mg dihydroberberine (DHBB) along with 5 mg of beta-
hydroxybutyrate (e.g., 5 mg sodium beta-hydroxybutyrate). As illustrated in Figure 3,
blood ketone levels are unexpectedly increased even 120 minutes after the glucose

challenge with the administration of an effective amount of dihydroberberine.

[046] Example 4

[047] Five subjects were subject to three separate glucose challenge tests (75g glucose)
approximately 25 minutes after administration of 500 mg berberine (BB), 250 mg of
dihydroberberine (DHBB) or 500 dihydroberberine. Blood was drawn prior to
administration and after 30, 60, 90, 120, and 180 minutes and tested for glucose levels.

Figure 4 illustrates the results of the administration protocol.

[048] As illustrated, administration of dihyroberberine in individuals with moderate
baseline glucose levels moderates blood glucose levels better than even double the

quantity of berberine.

[049] END OF EXAMPLE

[050] The described compositions may be administered via any appropriate
administration method. For example, the described compositions may be administered

enterally and/or parenterally. In some implementations, the described composition may
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be administered via a tablet and/or capsule. In some implementations, the described
composition may be administered via tablet, capsule, powdered supplement; ready-to-
drink formulation; topical product including transdermals; cosmeceutical product; foods
such bars, cookies, gum, candy, functional foods; toothpaste, sublingual product;
injection; intravenous fluids; beverages such as shots or energy shots; inhalers;
sublinguals; and/or combinations thereof. The described composition may be provided in
a powdered form that allows the described composition to be sprinkled on food, mixed

with a liquid to provide a beverage, directly administered.

[051] The described compositions may be administered on an administration protocol to
improve glucose tolerance (e.g., fasting glucose levels may be reduced and/or glucose
metabolism may be improved), in some implementations. The described compositions
may be administered on an administration protocol to increase ketone levels (e.g., blood
and/or urine ketone concentrations). For example, the described compositions may be
administered once a day, via a time released or extended release preparation, and/or
multiple times a day. The described composition may replace other pharmaceuticals
taken for improving glucose tolerance, such as metformin, and/or be utilized in

combination with one or more other pharmaceuticals, as appropriate.

[052] In some implementations, an administration schedule may include administration
of different berberine metabolite compositions at different periods. For example,
berberine metabolite compositions may include at least a first composition and a second
composition. The first composition may include dihydroberberine. The second
composition may include dihydroberberine and a first additional compound that is
capable of independently increasing blood ketone levels. The first composition may be
administered to an individual for a first period of time and the second composition may
be administered to the same individual for a second period of time. In some
implementations, a third composition comprising dihydroberberine and a second
additional compound that is different from the first additional compound may be
administered. The first and other compositions (e.g., second and/or third composition)

may be administered alternatively, sequentially, and/or in conjunction with each other
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(e.g., with a second and/or third composition). The compound formulations (e.g.,
dihydroberberine and/or which additional compounds are included) may be selected
based on user preference (e.g., taste, diseases, sensitivities), desired results (e.g., fast

induction of ketosis and/or maintenance), etc.

[053] In various implementations, although a berberine metabolite such as
dihydroberberine and/or tetrahydroberberine may be described, other forms of
dihydroberberine and/or tetrahydroberberine may be administered such as salts,

complexes, and/or derivatives thereof.

[054] Although various described systems and processes have been described as a being
administered in humans, the described systems and processes may be administered to

other mammals, such as rats, dogs, etc.

[055] It is to be understood the implementations are not limited to particular systems or
processes described which may, of course, vary. It is also to be understood that the
terminology used herein is for the purpose of describing particular implementations only,
and is not intended to be limiting. As used in this specification, the singular forms “a”,
“an” and “the” include plural referents unless the content clearly indicates otherwise.
Thus, for example, reference to “a beta-hydroxybutyrate” includes a combination of two
or more beta-hydroxybutyrates and reference to “an additive” includes different types

and/or combinations of additives.

[056] Although the present disclosure has been described in detail, it should be
understood that various changes, substitutions and alterations may be made herein
without departing from the spirit and scope of the disclosure as defined by the appended
claims. Moreover, the scope of the present application is not intended to be limited to the
particular embodiments of the process, machine, manufacture, composition of matter,
means, methods and steps described in the specification. As one of ordinary skill in the
art will readily appreciate from the disclosure, processes, machines, manufacture,

compositions of matter, means, methods, or steps, presently existing or later to be
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developed that perform substantially the same function or achieve substantially the same
result as the corresponding embodiments described herein may be utilized according to
the present disclosure. Accordingly, the appended claims are intended to include within
their scope such processes, machines, manufacture, compositions of matter, means,

methods, or steps.
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CLAIMS

1. A method of managing glucose tolerance in an individual, the method comprising:

administering, to an individual, a pharmaceutically effective amount of

dihydroberberine.

2. The method of claim 1 wherein the administration of dihydroberberine reduces

fasting glucose levels.

3. The method of claim 1 wherein the dihydroberberine is administered as a
complexed composition, and wherein the complexed composition further comprises at

least one of complexed phytosomes or liposomes.

4. The method of claim 1 wherein the dihydroberberine is a microemulsion

including dihydroberberine.

5. The method of claim 1 wherein the pharmaceutically effective amount of
dihydroberberine comprises approximately 25 mg to approximately 800 mg of

dihydroberberine.

6. The method of claim 1 wherein the dihydroberberine is orally administered as a

capsule or tablet.

7. The method of claim 1 wherein the dihydroberberine is orally administered as at

least one of a food product or beverage product.

8. The method of claim 1 wherein the dihydroberberine is administered at least once

daily.
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0. The method of claim 1 further comprising administrating a Cytochrome P450
inhibitor, wherein administration of the Cyctochrome P450 inhibitor allows decreasing of
the amount of dihydroberberine administered to be sufficient to achieve the desired

results.

10. A method of increasing blood ketone levels in an individual, the method

comprising:

administering, to an individual, a pharmaceutically effective amount of

dihydroberberine.

11. The method of claim 10 wherein the dihydroberberine is administered

approximately concurrently with meals.

12. The method of claim 10 further comprising administrating, to the individual, a
pharmaceutically effective amount of one or more additional compounds capable of

independently increasing blood ketone levels.

13. The method of claim 12 wherein the dihydroberberine and at least one of the

additional compounds are administered approximately concurrently.

14. The method of claim 12 wherein the dihydroberberine and one or more of the

additional compounds are administered at least one time daily.

15. A composition to maintaining ketosis in an individual, the composition

comprising:

a pharmaceutically effective amount of dihydroberberine; and
at least one additional compound capable of independently increasing blood

ketone levels;
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wherein the amount of dihydroberberine administered to be pharmaceutically
effective is less than the amount of dihydroberberine administered to be pharmaceutically
effective when the dihydroberberine is administered without at least one of the additional

compounds.

16.  The composition of claim 15 wherein one or more of the additional compounds
comprises at least one of a beta-hydroxybutyrate, butyrate, a fatty acid, or ester of fatty

acid.

17.  The composition of claim 15 wherein at least one of the additional compounds

comprises a R-beta-hydroxybutyrate compound.

18.  The composition of claim 15 wherein one or more of the additional compounds

comprises at least one of a beta-hydroxybutyrate salt or beta-hydroxybutyrate polymer.

19.  The composition of claim 15 wherein the dihydroberberine and at least one of the

additional compounds are administered approximately concurrently.

20. The composition of claim 15 wherein the composition comprises at least two of
the additional compounds, and wherein two or more of the additional compounds

comprises a beta-hydroxybutyrate and at least one of a fatty acid or ester of a fatty acid.
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ADMINISTRATION OF BERBERINE METABOLITES

ABSTRACT

In various implementations, berberine metabolites, such as dihydroberberine and/or
tetrahydroberberine, may be administered to manage blood glucose levels, increase
ketone levels (e.g., blood concentration of ketones), and/or for therapeutic purposes in
humans. The administration of a pharmaceutically effective amount of berberine
metabolites, such as dihydroberberine, may reduce fasting blood glucose levels, improve
glucose tolerance, and/or improve blood ketone response. In some implementations,

berberine metabolites may be administered with one or more other compounds.
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B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 8973-006

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ADMINISTRATION OF BERBERINE METABOLITES

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Keto Patent Group, Inc.

Mailing Address Information For Applicant:

Address 1 D01 Sam Rayburn Highway

Address 2

City elissa State/Province TX
Country | s Postal Code 75454
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ADMINISTRATION OF BERBERINE METABOLITES

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Elizabeth Philip Dahm/ Date (YYYY-MM-DD)| [2017-04-19
First Name | Elizabeth Last Name | Dahm Registration Number | 1352
Additional Signature may be generated within this form by selecting the Add button. Add
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ADMINISTRATION OF BERBERINE METABOLITES

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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, Alexandna, 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 tc 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.5.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 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 tc the following routine uses:

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

2. 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 tc 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 information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5. Arecord 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 Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

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 geverning 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.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, 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 cr in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord 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 viclation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

ADMINISTRATION OF BERBERINE METABOLITES

First Named Inventor/Applicant Name:

Ryan Lowery

Filer: Elizabeth Philip Dahm
Attorney Docket Number: 8973-006
Filed as Small Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY FILING FEE (ELECTRONIC FILING) 4011 1 70 70
UTILITY SEARCH FEE 2111 1 300 300
UTILITY EXAMINATION FEE 2311 1 360 360
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 730
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Electronic Acknowledgement Receipt

EFS ID: 28974408
Application Number: 15491933
International Application Number:
Confirmation Number: 8192

Title of Invention:

ADMINISTRATION OF BERBERINE METABOLITES

First Named Inventor/Applicant Name:

Ryan Lowery

Customer Number:

129565

Filer:

Elizabeth Philip Dahm

Filer Authorized By:

Attorney Docket Number: 8973-006
Receipt Date: 19-APR-2017
Filing Date:
Time Stamp: 21:26:24

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $730

RAM confirmation Number

042017INTEFSW21265600

Deposit Account

506631

Authorized User

Elizabeth Dahm

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document s . . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
275781
1 Transmittal of New Application Transmittal_DHB.pdf no 2
9073ac227de31fe0df50331a140a91da277d
846
Warnings:
Information:
154569
2 PA_DHB_US.pdf yes 22
91a30447aa91431e33de05e165c087831fd
c1513
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 18
Claims 19 21
Abstract 22 22
Warnings:
Information:
1823312
3 Application Data Sheet ADS_DHB.pdf no 10
a26684b0c28d743eeb21d71d23bed2712¢f]|
Warnings:
Information:
653859
4 Drawings-only bIaFk and white line Figures_DHB.PDF o 4
drawings
Oed7da54a87cde2f817e4cd17e25766f00b
Warnings:
Information:
35095
5 Fee Worksheet (SB06) fee-info.pdf no 2

42fbab93543b43474d5087f73fda7d853a5
28a78
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Warnings:

Information:

Total Files Size (in bytes): 2942616

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

Inventors: Lowery et al.

Serial No.: 15/491,933

Filed: April 19, 2017
For: ADMINISTRATION OF
BERBERINE METABOLITES

Mail Stop: Amendment
Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

§

§ Group Art Unit:  Unknown
§

§ Examiner: Unknown
§

§ Confirmation: 8192

§

§

CERTIFICATE OF EFS-WEB TRANSMISSION

Pursuant to 37 CFR. § 1.8, I hereby certify that this
correspondence is being transmitted via the U.S. Patent and
Trademark Office electronic filing system (EFS-Web) to the
USPTO. on ___4/19/2017

/Elizabeth Philip Dahm/
Elizabeth Philip Dahm

PRELIMINARY AMENDMENT

Please enter the following amendments to the specification prior to examination of the

application.

Amendment to the Specification begins on page 2

Remarks begin on page 3
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Appl. Ser. No.: 15/491,933 Atty. Dkt. No.: 8973-006
Page 2 of 3

AMENDMENTS TO THE SPECIFICATION

Please replace paragraph 001 with the following amended paragraph:

[001] This application claims the benefit is-a-continuationtn-part-of U.S. Provisional Patent
Application No. 62/324,794, entitled “ADMINISTRATION OF DIHYDROBERBERINE”, filed

on April 19, 2016, which is incorporated by reference for all purposes.

Please replace paragraph 029 with the following amended paragraph:

[029] In various implementations, a composition may be administered as described that
includes berberine metabolites (e.g,. Dihydroberberine, tetrahydroberberine, etc.) and/or an
additional compound that increases ketone levels (e.g., blood and/or urine), such as a ketone
sensitizer. The additional compound(s) may include one or more beta-hydroxybutyrate
compounds, short chain triglycerides, medium chain triglycerides, long chain triglycerides,
combinations thereof and/or derivatives thereof. For example, one or more of the beta-
hydroxybutyrate compounds and/or other ketone sensitizers (e.g., short chain triglycerides,
medium chain triglycerides, long chain triglycerides) in U.S. Patent Application No.

15/491.924[] 11, to Lowery et al. and entitled “Administration of Beta-hydroxybutyrate and

Related Compounds in Humans”, filed April 19, 2017 and U.S. Provisional Patent Application
No. 62/324,798, to Lowery et al. and entitled “Administration of Beta-hydroxybutyrate and
Related Compounds in Humans”, filed April 19, 2016, which is incorporated by reference to the
extent that the teachings do not conflict with the present disclosure, may be utilized as a ketone

sensitizer.
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Appl. Ser. No.: 15/491,933 Atty. Dkt. No.: 8973-006
Page 3 of 3

REMARKS

Applicant respectfully requests entry of this amendment to the specification prior to
examination. The amendment to the specification does not add new matter.

If any issues arise, Applicant invites the Examiner to contact the undersigned at the
telephone number indicated below or at patentdocketing@dallasbusinesslaw.com. Applicant
hereby consents to electronic communications with the Examiner.

Applicant believes no fees are required with the submission of this application. However, if
any fees are required or any credits due, the Commissioner is hereby authorized to charge any

underpayment of fees or credit any overpayment to Deposit Account No. 50-6631.

Respectfully submitted,

FERGUSON BRASWELL FRASER KUBASTA PC

Date: _April 19, 2017 /Elizabeth Philip Dahm/
FERGUSON BRASWELL Elizabeth Philip Dahm
FRASER KUBASTA PC Reg. No. 51,352
2500 Dallas Parkway, Suite 600
Plano, Texas 75093 ATTORNEY FOR APPLICANT

(972) 378-9111

patentdocketing(@dallasbusinesslaw.com
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Electronic Acknowledgement Receipt

EFS ID: 28974600
Application Number: 15491933
International Application Number:
Confirmation Number: 8192

Title of Invention:

ADMINISTRATION OF BERBERINE METABOLITES

First Named Inventor/Applicant Name:

Ryan Lowery

Customer Number:

129565

Filer:

Elizabeth Philip Dahm

Filer Authorized By:

Attorney Docket Number: 8973-006
Receipt Date: 19-APR-2017
Filing Date:
Time Stamp: 22:49:02

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
91159
1 Prelim_Amend_DHB.pdf yes 3

564b76e370d696d41da395224e75ac8108
d51des
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Multipart Description/PDF files in .zip description
Document Description Start End

Preliminary Amendment 1 1

Specification 2 2

Applicant Arguments/Remarks Made in an Amendment 3 3

Warnings:
Information:
Total Files Size (in bytes): 91159

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 - SCORL

SCORE Placeholder Sheet for IFW Content

Application Number: 15491933 Document Date: 04/19/2017

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 [FW record were created
from the original documents that are stored in SCORE.

To access the documents in the SCORE database, refer to instructions below.

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

-

Form Revision Date: September 340, 2013
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