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APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.

16/512,266 07/15/2019 Ben Xavier ICUH.224C2 1913

TITLE OF INVENTION: DRUG LIBRARY DYNAMIC VERSION MANAGEMENT

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/14/2020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

20995 7590 01/14/2020 Certificate of Mailing or Transmission

KNOBBE MARTENS OLSON & BEAR LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
2040 MAIN STREET addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
FOURTEENTH FLOOR the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
IRVINE CA 92614 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
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| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/14/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
SEREBOFF, NEAL 3626 705-002000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

- e N . L 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.
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Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
Neal R Sereboff 3626 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1.4} This communication is responsive to 1/17/2020.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) LJAll by (JSome  *c) [J 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. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material

4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/NEAL SEREBOFF/

Primary Examiner, Art Unit 3626

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200108a
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Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.

Allowable Subject Matter

2. Claims 1 — 20 are allowed.

EXAMINER'S AMENDMENT
3. An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the

payment of the issue fee.

Authorization for this examiner’s amendment was given in an interview with Jeremy

Carney on 1/7/2020.

The application has been amended as follows:

1. {(Corrently amended) A system comprising:
computer-readable storage; and
one or more computer processors configured to at least:

receive generalized drug library data, wherein the generalized drug library

data represents a plurality of medications and a plurality of administration rules:

receive customized drug library data formatted according to a pump-
specific format associated with a first infusion pump type, wherein the customized
drug library data represents [[a]] the plurality of medications and [[a]] the plurality
of administration rules, [[and]] wherein individual administration rules of the

plurality of administration rules are associated with individual medications of the
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plurality of medications, and wherein the customized drug library data is different

than the generalized drug library data;

send the customized drug library data to an infusion pump associated with

the first infusion pump type, wherein the infusion pump replaces a prior_version of

customized drug library data with the customized drug library data;

store the generalized drug library data in the computer-readable storage,

wherein a prior version of the generalized drug library data, corresponding to the

prior_version of customized drug library data, is stored in the computer-readable

storage;

receive, from the infusion pump, a first infusion message comprising a first
medication identifier that corresponds to a first medication infused by the infusion
pump;

determine a first medication name using the first medication identifier and
the generalized drug library data;

receive, from the infusion pump after sending the customized drug library

to_the infusion pump, a second infusion message associated with [[a]] the prior

version of customized drug library data, the second infusion message comprising a
second medication identifier that corresponds to a second medication infused by
the infusion pump; and

determine a second medication name using the second medication identifier

and the prior version of generalized drug library data.

2. (Currently amended) The system of Claim 1, further comprising the infusion pump,
wherein the infusion pump is configured to replace, in memory of the infusion pump, [[a]] the

prior version of customized drug library data with the customized drug library data.

8. (Currently amended) A computer-implemented method comprising:
under control of one or more computing devices configured with specific computer-

executable instructions,
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receiving generalized drug library data, wherein the generalized drug library data

represents a plurality of medications and a plurality of administration rules;

receiving customized drug library data formatted according to a pump-specific
format associated with a first infusion pump type, wherein the customized drug library data
represents [[a]] the plurality of medications and [[a]] the plurality of administration rules,
[[and]] wherein individual administration rules of the plurality of administration rules are

associated with individual medications of the plurality of medications, and wherein the

customized drug library data is different than the generalized drug library data;

sending the customized drug library data to an infusion pump associated with the

first infusion pump type, wherein the infusion pump replaces a prior version of customized

drug library data with the customized drug library data;

storing the generalized drug library data in a computer-readable storage, wherein a

prior version of the generalized drug library data, corresponding to the prior version of

customized drug library data, is stored in the computer-readable storage;

receiving, from the infusion pump, a first infusion message comprising a first
medication identifier that corresponds to a first medication infused by the infusion pump;

processing the first infusion message using the first medication identifier and the
generalized drug library data;

receiving, from the infusion pump after sending the customized drug library data to

the infusion pump, a second infusion message associated with [[a]] the prior version of

customized drug library data, the second infusion message comprising a second medication

identifier that corresponds to a second medication infused by the infusion pump; and
processing the second infusion message using the second medication identifier and

the prior version of generalized drug library data.

9. (Currently amended) The computer-implemented method of Claim 8, wherein
sending the customized drug library data to the infusion pump [[cases]] causes the infusion pump
to replace, in memory of the infusion pump, [[a]] the prior version of customized drug library data

with the customized drug library data.
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16. (Currently amended) A non-transitory computer storage medium that stores an
executable component that directs a computing system to perform a process comprising:

receiving generalized drug library data, wherein the generalized drug library data

represents a plurality of medications and a plurality of administration rules;

receiving customized drug library data formatted according to a pump-specific
format associated with afirst infusion pump type, wherein the customized drug library data
represents [[a]] the plurality of medications and [[a]] the plurality of administration rules,
[[and]] wherein individual administration rules of the plurality of administration rules are

associated with individual medications of the plurality of medications, and wherein the

customized drug library data is different than the generalized drug library data;

sending the customized drug library data to an infusion pump associated with the

first infusion pump type, wherein the infusion pump replaces a prior version of customized

drug library data with the customized drug library data;

storing the generalized drug library data in a computer-readable storage, wherein a

prior version of the generalized drug library data, corresponding to the prior version of

customized drug library data, is stored in the computer-readable storage;

receiving, from the infusion pump, a first infusion message comprising a first
medication identifier that corresponds to a first medication infused by the infusion pump;

processing the first infusion message using the first medication identifier and the
generalized drug library data;

receiving, from the infusion pump after sending the customized drug library data to

the infusion pump, a second infusion message associated with [[a]] the prior version of

customized drug library data, the second infusion message comprising a second medication
identifier that corresponds to a second medication infused by the infusion pump; and
processing the second infusion message using the second medication identifier and

the prior version of generalized drug library data.
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Reasons for Allowance
4. The following is an examiner’s statement of reasons for allowance: The Examiner cannot
find either alone or in combination the features as found within the independent claims. In
particular, the Examiner cannot find the correct generic to customized medication lookup after
the respective libraries have changed.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for
Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Neal R Sereboff whose telephone number is (571)270-1373. The
examiner cannormally be reachedon M - T, M - F 8AM - 6PM.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule aninterview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http//www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Robert Morgan can be reached on (571)272-6773. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR
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system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/NEAL SEREBOFF/
Primary Examiner
Art Unit 3626
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AMENDMENTS TO THE CLAIMS
1. (Currently amended) A system comprising:

computer-readable storage; and
one or more computer processors configured to at least:

receive generalized drug library data, wherein the generalized drug library
data represents a plurality of medications and a plurality of administration rules;

receive customized drug library data formatted according to a pump-
specific format associated with a first infusion pump type, wherein the customized
drug library data represents the plurality of medications and the plurality of
administration rules, wherein individual administration rules of the plurality of
administration rules are associated with individual medications of the plurality of
medications, and wherein the customized drug library data is different than the
generalized drug library data;

send the customized drug library data to an infusion pump associated with
the first infusion pump type, wherein the infusion pump replaces a prior version
of customized drug library data with the customized drug library data;

store the generalized drug library data in the computer-readable storage,
wherein a prior version of the generalized drug library data, corresponding to the
prior version of customized drug library data, is stored in the computer-readable
storage;

receive, from the infusion pump, a first infusion message comprising a
first medication identifier that corresponds to a first medication infused by the
infusion pump;

determine a first medication name using the first medication identifier and
the generalized drug library data;

receive, from the infusion pump after sending the customized drug library
data to the infusion pump, a second infusion message associated with the prior
version of customized drug library data, the second infusion message comprising
a second medication identifier that corresponds to a second medication infused by
the infusion pump; and

determine a second medication name using the second medication

identifier and the prior version of generalized drug library data.

-2-
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2. (Previously presented) The system of Claim 1, further comprising the infusion
pump, wherein the infusion pump is configured to replace, in memory of the infusion pump, the

prior version of customized drug library data with the customized drug library data.

3. (Original) The system of Claim 2, wherein the infusion pump is configured to:
display infusion data comprising the first medication name; and
transmit the first infusion message to a connectivity adapter comprising the one or
more processors, wherein the first infusion message comprises the first medication

identifier and does not comprise the first medication name.

4. (Original) The system of Claim 2, wherein the infusion pump is configured to:
display infusion data comprising a clinical care area name; and
transmit the first infusion message to a connectivity adapter comprising the one or
more processors, wherein the first infusion message comprises a clinical care area

identifier and does not comprise the clinical care area name.

5. (Original) The system of Claim 1, wherein the one or more processors are further
configured to at least:
receive, from a second infusion pump, a third infusion message comprising a third
mediation identifier, wherein the second infusion pump is associated with a second
infusion pump type; and
determine a third medication name using the third medication identifier and

second generalized drug library data.
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6. (Original) The system of Claim 1, wherein:

an administration rule of the plurality of administration rules is associated with
the first medication and a clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing limit;

the clinical care area is associated with a second upper dosing limit that is lower
than the first upper dosing limit; and

the second upper dosing limit overrides the first upper dosing limit during
administration of the first medication by the infusion pump.

7. (Original) The system of Claim 1, wherein:

an administration rule of the plurality of administration rules is associated with
the first medication and a clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing limit;

the clinical care area is associated with a second upper dosing limit that is higher
than the first upper dosing limit; and

the first upper dosing limit is implemented during administration of the first

medication by the infusion pump.
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8. (Previously presented) A computer-implemented method comprising:
under control of one or more computing devices configured with specific computer-
executable instructions,

receiving generalized drug library data, wherein the generalized drug library data
represents a plurality of medications and a plurality of administration rules;

receiving customized drug library data formatted according to a pump-specific
format associated with a first infusion pump type, wherein the customized drug library
data represents the plurality of medications and the plurality of administration rules,
wherein individual administration rules of the plurality of administration rules are
associated with individual medications of the plurality of medications, and wherein the
customized drug library data is different than the generalized drug library data;

sending the customized drug library data to an infusion pump associated with the
first infusion pump type, wherein the infusion pump replaces a prior version of
customized drug library data with the customized drug library data;

storing the generalized drug library data in a computer-readable storage, wherein
a prior version of the generalized drug library data, corresponding to the prior version of
customized drug library data, is stored in the computer-readable storage;

receiving, from the infusion pump, a first infusion message comprising a first
medication identifier that corresponds to a first medication infused by the infusion pump;

processing the first infusion message using the first medication identifier and the
generalized drug library data;

receiving, from the infusion pump after sending the customized drug library data
to the infusion pump, a second infusion message associated with the prior version of
customized drug library data, the second infusion message comprising a second
medication identifier that corresponds to a second medication infused by the infusion
pump; and

processing the second infusion message using the second medication identifier

and the prior version of generalized drug library data.

9. (Original) The computer-implemented method of Claim 8, wherein processing
the first infusion message comprises determining a first medication name using the first

medication identifier and the generalized drug library data.

-5-
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10.  (Currently amended) The computer-implemented method of Claim 8, wherein

processing the second infusion message comprises determining a second medication name using

the second medication identifier and the prior version of generalized drug library data.

11.  (Previously presented) The computer-implemented method of Claim 8, wherein
sending the customized drug library data to the infusion pump causes the infusion pump to
replace, in memory of the infusion pump, the prior version of customized drug library data with

the customized drug library data.

12. (Currently amended) The computer-implemented method of Claim 11, further
comprising:
displaying, by the infusion pump, infusion data comprising [[the]] a first
medication name; and
generating, by the infusion pump, the first infusion message, wherein the first
infusion message comprises the first medication identifier and does not comprise the first

medication name.

13.  (Original) The computer-implemented method of Claim 8, further comprising:
receiving, from a second infusion pump, a third infusion message comprising a
third mediation identifier, wherein the second infusion pump is associated with a second
infusion pump type; and
processing the third medication identifier and second generalized drug library
data.
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14.  (Original) The computer-implemented method of Claim 8, wherein:

an administration rule of the plurality of administration rules is associated with
the first medication and a clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing limit;

the clinical care area is associated with a second upper dosing limit that is lower
than the first upper dosing limit; and

the second upper dosing limit overrides the first upper dosing limit during
administration of the first medication by the infusion pump.

15. (Original) The computer-implemented method of Claim 8, wherein:

an administration rule of the plurality of administration rules is associated with
the first medication and a clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing limit;

the clinical care area is associated with a second upper dosing limit that is higher
than the first upper dosing limit; and

the first upper dosing limit is implemented during administration of the first

medication by the infusion pump.
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16.  (Previously presented) A non-transitory computer storage medium that stores an
executable component that directs a computing system to perform a process comprising:

receiving generalized drug library data, wherein the generalized drug library data
represents a plurality of medications and a plurality of administration rules;

receiving customized drug library data formatted according to a pump-specific
format associated with a first infusion pump type, wherein the customized drug library
data represents the plurality of medications and the plurality of administration rules,
wherein individual administration rules of the plurality of administration rules are
associated with individual medications of the plurality of medications, and wherein the
customized drug library data is different than the generalized drug library data;

sending the customized drug library data to an infusion pump associated with the
first infusion pump type, wherein the infusion pump replaces a prior version of
customized drug library data with the customized drug library data;

storing the generalized drug library data in a computer-readable storage, wherein
a prior version of the generalized drug library data, corresponding to the prior version of
customized drug library data, is stored in the computer-readable storage;

receiving, from the infusion pump, a first infusion message comprising a first
medication identifier that corresponds to a first medication infused by the infusion pump;

processing the first infusion message using the first medication identifier and the
generalized drug library data;

receiving, from the infusion pump after sending the customized drug library data
to the infusion pump, a second infusion message associated with the prior version of
customized drug library data, the second infusion message comprising a second
medication identifier that corresponds to a second medication infused by the infusion
pump; and

processing the second infusion message using the second medication identifier

and the prior version of generalized drug library data.

17. (Currently amended) The non-transitory computer storage medium of Claim 16,
wherein processing the first infusion message comprises determining a first medication name
using the first medication identifier and the generalized drug library data, and wherein processing
the second infusion message comprises determining a second medication name using the second

medication identifier and the prior version of generalized drug library data.
-8-
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18.  (Original) The non-transitory computer storage medium of Claim 16, the process
further comprising:
receiving, from a second infusion pump, a third infusion message comprising a
third mediation identifier, wherein the second infusion pump is associated with a second
infusion pump type; and
processing the third medication identifier and second generalized drug library
data.

19. (Original) The non-transitory computer storage medium of Claim 16, wherein:

an administration rule of the plurality of administration rules is associated with
the first medication and a clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing limit;

the clinical care area is associated with a second upper dosing limit that is lower
than the first upper dosing limit; and

the second upper dosing limit overrides the first upper dosing limit during

administration of the first medication by the infusion pump.

20.  (Original) The non-transitory computer storage medium of Claim 16, wherein:

an administration rule of the plurality of administration rules is associated with
the first medication and a clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing limit;

the clinical care area is associated with a second upper dosing limit that is higher
than the first upper dosing limit; and

the first upper dosing limit is implemented during administration of the first

medication by the infusion pump.
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REMARKS

Applicant submits this paper in response to the Notice of Allowance dated
March 13, 2020. Claims 1, 10, 12, and 17 have been amended to correct minor editorial errors.
No new subject matter has been added to the present application by way of the amendments.

In view of the amendments and remarks above, Applicant respectfully submits that the
above-referenced application remains in condition for issuance. If any questions remain, the
Examiner is invited to contact the undersigned attorney at the number provided below.

Please charge any additional fees, including any fees for additional extension of time, or
credit overpayment to Deposit Account No. 11-1410.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: April 3, 2020 By:_/Jeremy J Carney/
Jeremy J. Carney
Registration No. 75,717
Attorney of Record
(949) 721-5235

32563775
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FECHA DE ENVIO: 01/14/2020

Determinacion del Ajuste del Plazo de la Patente conforme a 35 USC 154 (b)
(Solicitudes presentadas a partir del 29 de mayo de 2000)

La Oficina ha dejado de proporcionar un calculo de Ajuste del Plazo de la Patente (Patent Term Adjustment, PTA) con el
Notificacion de Aprobacion.

La Seccion 1(h)(2) de la Ley de Correcciones Técnicas de la AIA modifico 35 USC 154(b)(3)(B)(i) para eliminar el
requisito de que la Oficina proporcione una determinacion de ajuste del plazo de la patente con la notificacion de
aprobacion. Véanse las revisiones del ajuste del plazo de la patente, 78 Reg. Fed. 19416, 19417 (1 de abril de 2013). Por
lo tanto, la Oficina ya no proporciona una determinacion inicial de ajuste del plazo de la patente con la notificacion de
aprobacion. La Oficina continuard proporcionando una determinacién de ajuste del plazo de la patente con la Carta de
Notificacion de Emision que se envia por correo al solicitante aproximadamente tres semanas antes de la fecha de emision
de la patente, e incluira el ajuste del plazo de la patente en la patente. Cualquier solicitud de reconsideracion de la
determinacion del ajuste del plazo de la patente (o el restablecimiento del ajuste del plazo de la patente) debe seguir el
proceso descrito en 37 CFR 1.705.

Cualquier pregunta con respecto a la Extension del Plazo de la Patente o la determinacion del Ajuste debe dirigirse a la
Oficina de Administracion Legal de Patentes al (571)-272-7702. Las preguntas relacionadas con la emision y los pagos de
cuotas de publicacion deben dirigirse al Centro de Servicio al Cliente de la Oficina de Publicacién de Patentes al 1-888-
786-0101 o al 571-272-4200.
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Liquidacion de OMB y Declaracion de Carga PRA para PTOL-85 Parte B

La Ley de Reduccion de Papeleo (Paperwork Reduction Act, PRA) de 1995 requiere que las agencias federales obtengan la aprobacién
de la Oficina de Administracion y Presupuesto (Office of Management and Budget, OMB) antes de solicitar la mayoria de los tipos de
informacién al pablico. Cuando la OMB aprueba una solicitud de la agencia para recopilar informacién del publico,la OMB (i)
proporciona un Numero de Control de OMB valido y una fecha de vencimiento para que la agencia lo muestre en el instrumento que
se utilizara para recopilar la informacion y (ii) requiere que la agencia informe al pdblico sobre la importancia legal del nimero de
control de OMB de acuerdo con 5 CFR 1320.5 (b).

37 CFR 1.311 requiere la informacion recopilada mediante PTOL-85 Parte B. La informacion es necesaria para obtener o retener un
beneficio por parte del publico que debe presentar (y para que la USPTO procese) una solicitud. La confidencialidad se rige por 35
U.S.C. 122 y 37 CFR 1.14. Se estima que esta recopilacion tardara 30 minutos en completarse, incluyendo la recopilacion, preparacion
y envio del formulario de solicitud completado a la USPTO. El tiempo variard dependiendo del caso individual. Cualquier comentario
sobre la cantidad de tiempo que necesita para completar este formulario y/o sugerencias para reducir esta carga, debe enviarse al Director
de Informacion, Oficina de Patentes y Marcas de Estados Unidos, Departamento de Comercio de EE.UU., P.O. Box 1450, Alexandria,
Virginia 22313-1450. NO ENVIE CUOTAS O FORMULARIOS COMPLETOS A ESTE DOMICILIO. ENVIAR A: Comisionado de
Patentes, P.O. Box 1450, Alexandria, Virginia 22313-1450. Conforme a la Ley de Reduccién de Papeleo de 1995, no se requiere que
ninguna persona responda a una recopilacion de informacion a menos que muestre un nimero de control valido de OMB.

Declaracion de la Ley de Privacidad

La Ley de Privacidad de 1974 (P.L. 93-579) requiere que se le brinde cierta informacion en relacion con su presentacion del formulario
adjunto relacionado con una solicitud de patente o una patente. Por consiguiente, de conformidad con los requisitos de la Ley, tenga en
cuenta que: (1) la autoridad general para la recopilacion de esta informacion es 35 U.S.C. 2(b)(2); (2) el suministro de la informacion
solicitada es voluntario; y (3) el propdsito principal para el cual la informacion es utilizada por la Oficina de Patentes y Marcas de
Estados Unidos es procesar y/o examinar su presentacion relacionada con una solicitud de patente o una patente. Si no proporciona la
informacién solicitada, es posible que la Oficina de Patentes y Marcas de estados Unidos No pueda procesar y/o examinar su
presentacion, lo que puede dar lugar a la finalizacion de los procedimientos o al abandono de la solicitud o al vencimiento de la patente.

La informacion proporcionada por usted en este formulario estara sujeta a los siguientes usos de rutina:

1. La informacion en este formulario sera tratada de manera confidencial en la medida permitida por la Ley de Libertad de
Informacion (5 U.S.C. 552) y la Ley de Privacidad (5 U.S.C 552a). Los registros de este sistema de registros pueden divulgarse al
Departamento de Justicia para determinar si Ley de Libertad de Informacidn requiere la divulgacion de estos registros.

2. Se puede divulgar un registro de este sistema de registros, como un uso rutinario, en el curso de la presentacion de pruebas ante
una corte, magistrado o tribunal administrativo, incluyendo las divulgaciones a los abogados opositores en el curso de las negociaciones
del acuerdo.

3. Un registro en este sistema de registros puede divulgarse, como un uso rutinario, a un miembro del Congreso que presente una
solicitud que involucre a un individuo, a quien pertenece el registro, cuando el individuo ha solicitado asistencia del miembro con
respecto a la materia del registro.

4. Un registro en este sistema de registros puede divulgarse, como un uso rutinario, a un contratista de la Agencia que necesite la
informacion para realizar un contrato. Los destinatarios de la informacion deberan cumplir con los requisitos de la Ley de Privacidad
de 1974, modificada, de conformidad con 5 U.S.C. 552a (m).

5. Un registro relacionado con una Solicitud Internacional presentada bajo el Tratado de Cooperacion de Patentes en este sistema de
registros puede divulgarse, como un uso rutinario, a la Oficina Internacional de la Organizacién Mundial de la Propiedad Intelectual,
de conformidad con el Tratado de Cooperacion de Patentes.

6.  Unregistro en este sistema de registros puede divulgarse, como un uso rutinario, a otra agencia federal para propdsitos de revisién
de Seguridad Nacional (35 U.S.C. 181) y para revision de conformidad con la Ley de Energia Atdmica (42 U.S.C. 218(c)).

7. Un registro de este sistema de registros puede divulgarse, como un uso de rutina, al Administrador, Servicios Generales o su
designado, durante una inspeccion de registros realizada por GSA como parte de la responsabilidad de esa agencia de recomendar
mejoras en las practicas de gestion de registros y programas, conforme a la autoridad de 44 U.S.C. 2904 y 2906. Dicha divulgacion se
realizard de acuerdo con las regulaciones de GSA que rigen la inspeccion de registros para este prop6sito, y cualquier otra directiva
relevante (es decir, GSA o Comercio). Dicha divulgacion no se utilizara para hacer determinaciones sobre individuos.

8. Un registro de este sistema de registros puede divulgarse, como un uso de rutina, al pablico después de la publicacién de la
solicitud de conformidad con 35 U.S.C. 122(b) o la emision de una patente de conformidad con 35 U.S.C. 151 Ademas, se puede
divulgar un registro, sujeto a las limitaciones de 37 CFR 1.14, como un uso de rutina, al pablico si el registro se archivo en una solicitud
que se abandond o en la que se termind el procedimiento y a qué solicitud se hace referencia en una solicitud publicada, una solicitud
abierta a una inspeccion publica o una patente emitida.

9. Un registro de este sistema de registros puede divulgarse, como un uso rutinario, a una agencia de cumplimiento de la ley federal,
estatal o local, si la USPTO se entera de una violacidn o posible violacion de la ley o regulacion.
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-- La FECHA DE ENVIO de esta comunicacién aparece en la portada con el domicilio de correspondencia —

Todas las reivindicaciones se permiten, por lo que EL ENJUICIAMIENTO POR EL FONDO ESTA (O PERMANECE) CERRADO en
esta solicitud. Si no se incluye aqui (o se envio por correo previamente), se enviara por correo una Notificacion de Aprobacion (PTOL-
85) u otra comunicacion apropiada a su debido tiempo. ESTA NOTIFICACION DE APROBACION NO ES UNA CONCESION DE
DERECHOS DE PATENTE. Esta solicitud esta sujeta al retiro de la emision por iniciativa de la Oficina o a peticion del solicitante.
Véase 37 CFR 1.313 y MPEP 1308.
1. ¥ Esta comunicacion es respuesta a 17 de enero de 2020.

[ Una(s) declaracion(es)/ declaracion(es) jurada(s) conforme a 37 CFR 1.130(b) fue(ron) presentada(s) el

2. O El solicitante realizé una eleccién en respuesta a un requisito de restriccion establecido durante la entrevista el ; el
requisito de restriccion y la eleccién se han incorporado a esta accion.
3. ¥l Las reivindicaciones permitidas son 1-20. Como resultado de las reivindicaciones permitidas, puede ser elegible para
beneficiarse del programa de Proceso Acelerado de Patentes en una oficina de propiedad intelectual participante para la solicitud
correspondiente. Para obtener més informacion, visite http://www.uspto.gov/patents/init_events/pph/index.jsp o envie sus
preguntas a PPHfeedback@uspto.gov.
4. [ Se reconoce una reivindicacion de prioridad extranjera conforme a 35 U.S.C. § 119(a)-(d) o (f).

Copias certificadas:

a) [ Todas b) [ Algunas  *c) [ Ninguna de las siguientes:

1. [ Se han recibido copias certificadas de los documentos de prioridad.
2. [ Se han recibido copias certificadas de los documentos de prioridad en la Solicitud No.

3. [ Se han recibido copias de las copias certificadas de los documentos de prioridad en esta solicitud de Etapa Nacional
de la Oficina Internacional (Regla de PCT 17.2(a)).
*Copias certificadas no recibidas:

El solicitante tiene TRES MESES A PARTIR DE LA “FECHA DE ENVIO” de esta comunicaciéon para presentar una respuesta que
cumpla con los requisitos que se detallan a continuacion. En caso de no cumplir a tiempo se dara lugar al ABANDONO de esta
aplicacion.
ESTE PERIODO DE TRES MESES NO ES EXTENDIBLE.
5. [ Se deben presentar los DIBUJOS CORREGIDOS (como “hojas de reemplazo”).

L1 Incluir los cambios requeridos por la Modificacién/Comentario del Examinador adjuntos o en el requisito de fondo del No.
de documento/Fecha de envio.

Las marcas identificativas, tales como el nimero de solicitud (véase 37 CFR 1.84(c)) deben escribirse en los dibujos en el frente (no en el
reverso) de cada hoja. Las hojas de reemplazo deben marcarse como tales en el encabezado de acuerdo con 37 CFR 1.121(d).

6. [1 Se debe presentar el DEPOSITO DE y/o la INFORMACION sobre el dep6sito de MATERIAL BIOLOGICO. Se debe tener en
cuenta el comentario del Examinador adjunto con respecto al REQUISITO PARA EL DEPOSITO DE MATERIAL BIOLOGICO.

Archivo(s) adjunto(s)

1. [ Aviso de referencias citadas (PTO-892) 5. ¥ Modificacion/Comentario del Examinador
2. Y| Declaracion(es) de Divulgacion de Informacion (PTO/SB/08), 6. ¥l Declaracion del Examinador de Razones para la
No. de documento(s)/Fecha de envio . Aprobacion

3. [ Comentario del Examinador sobre el Requisito de Depésito de 7. [ Otro: .
Material Bioldgico

4. [ Resumen de la entrevista (PTO-413), No. de

documento(s)/Fecha de envio

INEAL SEREBOFF/
Examinador Primario, Unidad de Especialidades Técnicas 3626

Oficina de Patentes y Marcas de Estados Unidos Notificacién de Aprobacién Parte de No. de documento/Fecha de envio 20200108a
PTOL-37 (Rev. 08-13)
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Aviso2. de estado previo a AlA o AIA
1. La presente solicitud, presentada a partir del 16 de marzo de 2013, esta siendo examinada

por el primer inventor en presentar disposiciones de la AlA.

MATERIA PERMITIDA

2. Las reivindicaciones 1-20 estan permitidas.

MODIFICACION DEL EXAMINADOR
3. Una modificacion del examinador al expediente aparece a continuacion. Si los cambios y/o
adiciones son inaceptables para el solicitante, se puede presentar una modificacion segun lo
dispuesto en 37 CFR 1.312. Para garantizar la consideracion de dicha enmienda, DEBE

presentarse a mas tardar en el pago de la tarifa de emision.

La autorizacion para la modificacion del examinador se otorgé en una entrevista con Jeremy

Carney el 7 de enero de 2020.

La solicitud ha sido modificada como sigue:
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Razones para la Concesion
4. La siguiente es una declaracion del examinador de las razones para la
concesion: El examinador no puede encontrar, ni por si solas ni en combinacion, las caracteristicas
gue se encuentran dentro de las reivindicaciones independientes. En patrticular, el examinador no
puede encontrar la busqueda de medicamentos genérica o personalizada correcta después de que

las librerias respectivas hayan cambiado.

Cualquier comentario que el solicitante considere necesario debe enviarse antes del pago de
la tasa de emisidn y, para evitar retrasos en el proceso, preferiblemente debe acompafar a la tasa
de emision. Dichas presentaciones deben estar claramente etiquetadas como “Comentarios sobre la

Declaracion de Razones para la Concesion.”

Cualquier consulta sobre esta comunicacién o comunicaciones anteriores del Examinador debe
dirigirse a Neal R Sereboff, cuyo niumero de teléfono es (571) 270-1373. Normalmente se puede
comunicar con el examinador los Lunes — Martes, Lunes-Viernes de 8AM a 6PM.

Las entrevistas de los examinadores estan disponibles por teléfono, en persona y por
videoconferencia utilizando una herramienta de colaboracion basada en la web proporcionada por la
USPTO. Para programar una entrevista, se alienta al solicitante a utilizar la Solicitud de entrevista
automatizada (AIR) de la USPTO en

http://www.uspto.gov/interviewpractice.

Si los intentos de comunicarse con el examinador por teléfono no tienen éxito, puede
comunicarse con el supervisor del examinador, Robert Morgan, llamando al (571) 272-6773. El nUmero
de teléfono de fax de la organizacién a la que se asigna esta solicitud o procedimiento es 571-273-

8300.
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La informacion sobre el estado de una solicitud se puede obtener del sistema de Recuperacion
de Informacion de Solicitudes de Patentes (PAIR). La informacion sobre el estado de las aplicaciones
publicadas se puede obtener de Private PAIR o Public PAIR. La informacion de estado de las
aplicaciones no publicadas esta disponible Unicamente a través de Private PAIR. Para mas informacion
sobre el sistema PAIR, consulte http://pair-direct.uspto.gov. Si tiene preguntas sobre el acceso al
sistema PAIR privado, comuniquese con el Electronic Business Center (EBC) al 866-217-9197 (sin
cargo). Si desea asistencia de un representante de servicio al cliente de la USPTO o acceso al sistema

de informacién automatizado, llame al 800-786-9199 (EN EE.UU. O CANADA) o0 571-272-1000.

INEAL SEREBOFF/
Examinador primario
Unidad de Art 3626
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GRANTED CLAIMS IN US

1. A system comprising:

computer-readable storage; and
one or more computer processors configured to at least:

receive generalized drug library data, wherein the generalized
drug library data represents a plurality of medications and a plurality
of administration rules;

receive customized drug library data formatted according to a
pump-specific format associated with a first infusion pump type,
wherein the customized drug library data represents the plurality of
medications and the plurality of administration rules, wherein
individual administration rules of the plurality of administration rules
are associated with individual medications of the plurality of
medications, and wherein the customized drug library data is
different than the generalized drug library data;

send the customized drug library data to an infusion pump
associated with the first infusion pump type, wherein the infusion
pump replaces a prior version of customized drug library data with
the customized drug library data;

store the generalized drug library data in the computer-
readable storage, wherein a prior version of the generalized drug
library data, corresponding to the prior version of customized drug
library data, is stored in the computer-readable storage;

receive, from the infusion pump, a first infusion message
comprising a first medication identifier that corresponds to a first
medication infused by the infusion pump;

determine a first medication name using the first medication
identifier and the generalized drug library data;

receive, from the infusion pump after sending the customized
drug library data to the infusion pump, a second infusion message

associated with the prior version of customized drug library data, the
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second infusion message comprising a second medication identifier
that corresponds to a second medication infused by the infusion
pump; and

determine a second medication name using the second
medication identifier and the prior version of generalized drug library
data.

2. The system of Claim 1, further comprising the infusion pump,
wherein the infusion pump is configured to replace, in memory of the
infusion pump, the prior version of customized drug library data with the

customized drug library data.

3. The system of Claim 2, wherein the infusion pump is configured to:
display infusion data comprising the first medication name; and
transmit the first infusion message to a connectivity adapter

comprising the one or more processors, wherein the first infusion message

comprises the first medication identifier and does not comprise the first

medication name.

4, The system of Claim 2, wherein the infusion pump is configured to:
display infusion data comprising a clinical care area name; and
transmit the first infusion message to a connectivity adapter

comprising the one or more processors, wherein the first infusion message

comprises a clinical care area identifier and does not comprise the clinical

care area name.

5. The system of Claim 1, wherein the one or more processors are
further configured to at least:
receive, from a second infusion pump, a third infusion message
comprising a third mediation identifier, wherein the second infusion pump
is associated with a second infusion pump type; and
determine a third medication name using the third medication

identifier and second generalized drug library data.
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6. The system of Claim 1, wherein:

an administration rule of the plurality of administration rules is
associated with the first medication and a clinical care area of a plurality of
clinical care areas;

the administration rule comprises a first upper dosing limit;

the clinical care area is associated with a second upper dosing limit
that is lower than the first upper dosing limit; and

the second upper dosing limit overrides the first upper dosing limit

during administration of the first medication by the infusion pump.

7. The system of Claim 1, wherein:

an administration rule of the plurality of administration rules is
associated with the first medication and a clinical care area of a plurality of
clinical care areas;

the administration rule comprises a first upper dosing limit;

the clinical care area is associated with a second upper dosing limit
that is higher than the first upper dosing limit; and

the first upper dosing limit is implemented during administration of

the first medication by the infusion pump.

8. A computer-implemented method comprising:
under control of one or more computing devices configured with specific
computer-executable instructions,

receiving generalized drug library data, wherein the generalized drug
library data represents a plurality of medications and a plurality of
administration rules;

receiving customized drug library data formatted according to a
pump-specific format associated with a first infusion pump type, wherein
the customized drug library data represents the plurality of medications and
the plurality of administration rules, wherein individual administration rules

of the plurality of administration rules are associated with individual
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medications of the plurality of medications, and wherein the customized
drug library data is different than the generalized drug library data;

sending the customized drug library data to an infusion pump
associated with the first infusion pump type, wherein the infusion pump
replaces a prior version of customized drug library data with the customized
drug library data;

storing the generalized drug library data in a computer-readable
storage, wherein a prior version of the generalized drug library data,
corresponding to the prior version of customized drug library data, is stored
in the computer-readable storage;

receiving, from the infusion pump, a first infusion message
comprising a first medication identifier that corresponds to a first
medication infused by the infusion pump;

processing the first infusion message using the first medication
identifier and the generalized drug library data;

receiving, from the infusion pump after sending the customized drug
library data to the infusion pump, a second infusion message associated
with the prior version of customized drug library data, the second infusion
message comprising a second medication identifier that corresponds to a
second medication infused by the infusion pump; and

processing the second infusion message using the second medication

identifier and the prior version of generalized drug library data.

9. The computer-implemented method of Claim 8, wherein processing
the first infusion message comprises determining a first medication name using

the first medication identifier and the generalized drug library data.

10. The computer-implemented method of Claim 8, wherein processing
the second infusion message comprises determining a second medication name
using the second medication identifier and the prior version of generalized drug
library data.
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11. The computer-implemented method of Claim 8, wherein sending the
customized drug library data to the infusion pump causes the infusion pump to
replace, in memory of the infusion pump, the prior version of customized drug
library data with the customized drug library data.

12. The computer-implemented method of Claim 11, further comprising:

displaying, by the infusion pump, infusion data comprising a first
medication name; and

generating, by the infusion pump, the first infusion message, wherein
the first infusion message comprises the first medication identifier and does

not comprise the first medication name.

13. The computer-implemented method of Claim 8, further comprising:
receiving, from a second infusion pump, a third infusion message
comprising a third medication identifier, wherein the second infusion
pump is associated with a second infusion pump type; and
processing the third medication identifier and second generalized

drug library data.

14. The computer-implemented method of Claim 8, wherein:

an administration rule of the plurality of administration rules is
associated with the first medication and a clinical care area of a plurality of
clinical care areas;

the administration rule comprises a first upper dosing limit;

the clinical care area is associated with a second upper dosing limit
that is lower than the first upper dosing limit; and

the second upper dosing limit overrides the first upper dosing limit

during administration of the first medication by the infusion pump.

15. The computer-implemented method of Claim 8, wherein:

an administration rule of the plurality of administration rules is
associated with the first medication and a clinical care area of a plurality of
clinical care areas;

the administration rule comprises a first upper dosing limit;
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the clinical care area is associated with a second upper dosing limit
that is higher than the first upper dosing limit; and
the first upper dosing limit is implemented during administration of

the first medication by the infusion pump.

16. A non-transitory computer storage medium that stores an executable
component that directs a computing system to perform a process comprising:

receiving generalized drug library data, wherein the generalized drug
library data represents a plurality of medications and a plurality of
administration rules;

receiving customized drug library data formatted according to a
pump-specific format associated with a first infusion pump type, wherein
the customized drug library data represents the plurality of medications and
the plurality of administration rules, wherein individual administration rules
of the plurality of administration rules are associated with individual
medications of the plurality of medications, and wherein the customized
drug library data is different than the generalized drug library data;

sending the customized drug library data to an infusion pump
associated with the first infusion pump type, wherein the infusion pump
replaces a prior version of customized drug library data with the customized
drug library data;

storing the generalized drug library data in a computer-readable
storage, wherein a prior version of the generalized drug library data,
corresponding to the prior version of customized drug library data, is stored
in the computer-readable storage;

receiving, from the infusion pump, a first infusion message
comprising a first medication identifier that corresponds to a first
medication infused by the infusion pump;

processing the first infusion message using the first medication
identifier and the generalized drug library data;

receiving, from the infusion pump after sending the customized drug

library data to the infusion pump, a second infusion message associated
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with the prior version of customized drug library data, the second infusion
message comprising a second medication identifier that corresponds to a
second medication infused by the infusion pump; and

processing the second infusion message using the second medication

identifier and the prior version of generalized drug library data.

17. The non-transitory computer storage medium of Claim 16, wherein
processing the first infusion message comprises determining a first medication
name using the first medication identifier and the generalized drug library data,
and wherein processing the second infusion message comprises determining a
second medication name using the second medication identifier and the prior

version of generalized drug library data.

18. The non-transitory computer storage medium of Claim 16, the
process further comprising:
receiving, from a second infusion pump, a third infusion message
comprising a third mediation identifier, wherein the second infusion pump
is associated with a second infusion pump type; and
processing the third medication identifier and second generalized

drug library data.

19. The non-transitory computer storage medium of Claim 16, wherein:

an administration rule of the plurality of administration rules is
associated with the first medication and a clinical care area of a plurality of
clinical care areas;

the administration rule comprises a first upper dosing limit;

the clinical care area is associated with a second upper dosing limit
that is lower than the first upper dosing limit; and

the second upper dosing limit overrides the first upper dosing limit

during administration of the first medication by the infusion pump.



uUs 10,692,595 B2
Granted Claims in US

20. The non-transitory computer storage medium of Claim 16, wherein:

an administration rule of the plurality of administration rules is
associated with the first medication and a clinical care area of a plurality of
clinical care areas;

the administration rule comprises a first upper dosing limit;

the clinical care area is associated with a second upper dosing limit
that is higher than the first upper dosing limit; and

the first upper dosing limit is implemented during administration of

the first medication by the infusion pump.
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REIVINDICACIONES CONCEDIDAS

1. Un sistema que comprende:
almacenamiento legible por computador; y
uno o mas procesadores de computador configurados para por lo menos:

recibir datos generalizados de libreria de farmacos, en donde los datos
generalizados de libreria de farmacos representan una pluralidad de
medicamentos y una pluralidad de reglas de administracion;

recibir datos personalizados de libreria de farmacos formateados de
acuerdo con un formato especifico de bomba asociado con un primer tipo de
bomba de infusién, en donde los datos personalizados de libreria de farmacos
representan la pluralidad de medica mentos y la pluralidad de reglas de
administracion, en donde las reglas de administracién individuales de la
pluralidad de reglas de administracién estan asociadas con medicamentos
individuales de la pluralidad de medicamentos, y en donde los datos
personalizados de libreria de farmacos son diferentes a los datos generalizados
de libreria de farmacos;

enviar los datos personalizados de libreria de farmacos a una bomba de
infusién asociada con el primer tipo de bomba de infusién, en donde la bomba
de infusién reemplaza una version anterior de los datos personalizados de
libreria de farmacos con los datos personalizados de libreria de farmacos;

almacenar los datos generalizados de libreria de farmacos en el
almacenamiento legible por computador, en donde una version anterior de los

datos generalizados de libreria de farmacos, correspondiente a la version
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anterior de los datos personalizados de libreria de farmacos, es almacenada en
el almacenamiento legible por computador;

recibir, de la bomba de infusiéon, un primer mensaje de infusion que
comprende un primer identificador de medicamento que corresponde a un
primer medicamento infundido por la bomba de infusidn;

determinar un primer nombre de medicamento usando el primer
identificador de medicamento y los datos generalizados de libreria de farmacos;

recibir, de la bomba de infusién después de enviar los datos personalizados
de libreria de farmacos a la bomba de infusion, un segundo mensaje de infusidn
asociado con la version anterior de datos personalizados de libreria de farmacos,
el segundo mensaje de infusién comprende un segundo identificador de
medicamento que corresponde a un segundo medicamento infundido por la
bomba de infusion; y

determinar un segundo nombre de medicamento usando el segundo
identificador de medicamento y la versidén anterior de datos generalizados de

libreria de farmacos.

2. El sistema de la reivindicacion 1, que ademas comprende la bomba de
infusién, en donde la bomba de infusién se configura para reemplazar, en la
memoria de la bomba de infusidn, la version anterior de datos personalizados

de libreria de farmacos con los datos personalizados de libreria de farmacos.

3. El sistema de la reivindicacién 2, en donde la bomba de infusién se

configura para:
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mostrar datos de infusion que comprenden el primer nombre de
medicamento; y

transmitir el primer mensaje de infusién a un adaptador de conectividad que
comprende el uno o mas procesadores, en donde el primer mensaje de infusidn
comprende el primer identificador de medicamento y no comprende el primer

nombre de medicamento.

4, El sistema de la reivindicacién 2, en donde la bomba de infusién se
configura para:

visualizar datos de infusion que comprende un nombre de area de cuidado
clinico; y

transmitir el primer mensaje de infusién a un adaptador de conectividad
gque comprende el uno o mas procesadores, en donde el primer mensaje de
infusiéon comprende un identificador de area de cuidado clinico y no comprende

el nombre de area de cuidado clinico.

5. El sistema de la reivindicacién 1, en donde el uno o mas procesadores
ademas se configuran para por lo menos:
recibir, de una segunda bomba de infusidn, un tercer mensaje de infusiéon
que comprende un tercer identificador de medicamento, en donde la segunda
bomba de infusion esta asociada con un segundo tipo de bomba de infusién; y
determinar un tercer nombre de medicamento usando el tercer
identificador de medicamento y segundos datos generalizados de libreria de

farmacos.
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6. El sistema de la reivindicaciéon 1, en donde:

una regla de administracién de la pluralidad de reglas de administracién
esta asociada con el primer medicamento y un area de cuidado clinico de una
pluralidad de areas de cuidado clinico;

la regla de administracion comprende un primer limite superior de
dosificacion;

el area de cuidado clinico estad asociada con un segundo limite superior de
dosificaciéon que es menor al primer limite superior de dosificacién; y

el segundo limite superior de dosificacién anula el primer limite superior
de dosificacion durante la administracidén del primer medicamento por la bomba

de infusion.

7. El sistema de la reivindicacion 1, en donde:

una regla de administracion de la pluralidad de reglas de administracion
esta asociada con el primer medicamento y un area de cuidado clinico de una
pluralidad de areas de cuidado clinico;

la regla de administracidn comprende un primer limite superior de
dosificacion;

el drea de cuidado clinico esta asociada con un segundo limite superior
de dosificacién que es mayor al primer limite superior de dosificacion; y

el primer limite superior de dosificacion es implementado durante la

administracion del primer medicamento por la bomba de infusion.
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8. Un método implementado por computador que comprende:
bajo el control de uno o mas dispositivos de computacién configurados con
instrucciones especificas ejecutables por computador,

recibir datos generalizados de libreria de farmacos, en donde los datos
generalizados de libreria de farmacos representan una pluralidad de
medicamentos y una pluralidad de reglas de administracion;

recibir datos personalizados de libreria de farmacos formateados de
acuerdo con un formato especifico de bomba asociados con un primer tipo de
bomba de infusién, en donde los datos personalizados de libreria de farmacos
representan la pluralidad de medicamentos y la pluralidad de reglas de
administracion, en donde las reglas de administracién individuales de la
pluralidad de reglas de administracion estan asociadas con medicamentos
individuales de la pluralidad de medicamentos, y en donde los datos
personalizados de libreria de farmacos son diferentes a los datos generalizados
de libreria de farmacos;

enviar los datos personalizados de libreria de farmacos a una bomba de
infusién asociada con el primer tipo de bomba de infusion, en donde la bomba
de infusién reemplaza una version anterior de los datos personalizados de
libreria de farmacos con los datos personalizados de libreria de farmacos;

almacenar los datos generalizados de libreria de farmacos en un
almacenamiento legible por computador, en donde una versién anterior de los
datos generalizados de libreria de farmacos, correspondiente a la version
anterior de los datos personalizados de libreria de farmacos, se almacena en el

almacenamiento legible por computador;
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recibir, de la bomba de infusién, un primer mensaje de infusién que
comprende un primer identificador de medicamento que corresponde a un
primer medicamento infundido por la bomba de infusidn;
procesar el primer mensaje de infusidon usando el primer identificador de
medicamento y los datos generalizados de libreria de farmacos;
recibir, de la bomba de infusién después de enviar los datos
personalizados de libreria de farmacos a la bomba de infusién, un segundo
mensaje de infusidon asociado con la versidn anterior de datos personalizados de
libreria de farmacos, el segundo mensaje de infusion comprende un segundo
identificador de medicamento que corresponde a un segundo medicamento
infundido por la bomba de infusién; vy
procesar el segundo mensaje de infusidon usando el segundo identificador
de medicamento y la version anterior de datos generalizados de libreria de

farmacos.

0. El método implementado por computador de la reivindicacién 8, en donde
el procesamiento del primer mensaje de infusién comprende determinar un
primer nombre de medicamento que utiliza el primer identificador de

medicamento y los datos generalizados de libreria de farmacos.

10. El método implementado por computador de la reivindicacion 8, en donde
el procesamiento del segundo mensaje de infusidn comprende determinar un

segundo nombre de medicamento usando el segundo identificador de
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medicamento y la version anterior de datos generalizados de libreria de

farmacos.

11. El método implementado por computador de la reivindicacién 8, en donde
el envio de los datos personalizados de libreria de farmacos a la bomba de
infusién hace que la bomba de infusidon reemplace, en la memoria de la bomba
de infusion, la versién anterior de datos personalizados de libreria de farmacos

con los datos personalizados de libreria de farmacos.

12. El método implementado por computador de la reivindicacién 11, que
ademas comprende:

visualizar, por la bomba de infusion, datos de infusion que comprende el
primer nombre de medicamento; y

generar, por la bomba de infusién, el primer mensaje de infusidn, en
donde el primer mensaje de infusion comprende el primer identificador de

medicamento y no comprende el primer hombre de medicamento.

13. El método implementado por computador de la reivindicacién 8, que
ademas comprende:
recibir, de una segunda bomba de infusidn, un tercer mensaje de infusidon
que comprende un tercer identificador de medicamento, en donde la segunda
bomba de infusion esta asociada con un segundo tipo de bomba de infusién; vy
procesar el tercer identificador de medicamento y los segundos datos

generalizados de libreria de farmacos.
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14. El método implementado por computador de la reivindicacién 8, en donde:

una regla de administracién de la pluralidad de reglas de administracion
esta asociada con el primer medicamento y un area de cuidado clinico de una
pluralidad de areas de cuidado clinico;

la regla de administracion comprende un primer limite superior de
dosificacion;

el area de cuidado clinico esta asociada con un segundo limite superior de
dosificaciéon que es menor al primer limite superior de dosificacién; y

el segundo limite superior de dosificacién anula el primer limite superior
de dosificacion durante la administracidén del primer medicamento por la bomba

de infusion.

15. El método implementado por computador de la reivindicacién 8, en donde:

una regla de administracion de la pluralidad de reglas de administracion
esta asociada con el primer medicamento y un area de cuidado clinico de una
pluralidad de areas de cuidado clinico;

la regla de administracién comprende un primer limite superior de
dosificacion;

el area de cuidado clinico estad asociada con un segundo limite superior de
dosificaciéon que es mayor al primer limite superior de dosificacion; y

el primer limite superior de dosificacién es implementado durante la

administracion del primer medicamento por la bomba de infusion.
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16. Un medio de almacenamiento no transitorio de computador que almacena
un componente ejecutable que lleva un sistema de computacién a realizar un
proceso que comprende:

recibir datos generalizados de libreria de farmacos, en donde los datos
generalizados de libreria de farmacos representan una pluralidad de
medicamentos y una pluralidad de reglas de administracion;

recibir datos personalizados de libreria de farmacos formateados de
acuerdo con un formato especifico de bomba asociado con un primer tipo de
bomba de infusién, en donde los datos personalizados de libreria de farmacos
representan la pluralidad de medicamentos y la pluralidad de reglas de
administracion, en donde las reglas de administracién individuales de la
pluralidad de reglas de administracion estan asociadas con medicamentos
individuales de la pluralidad de medicamentos, y en donde los datos
personalizados de libreria de farmacos son diferentes a los datos generalizados
de libreria de farmacos;

enviar los datos personalizados de libreria de farmacos a una bomba de
infusién asociada con el primer tipo de bomba de infusiéon, en donde la bomba
de infusién reemplaza una version anterior de los datos personalizados de
libreria de farmacos con los datos personalizados de libreria de farmacos;

almacenar los datos generalizados de libreria de farmacos en un
almacenamiento legible por computador, en donde una versién anterior de los
datos generalizados de libreria de farmacos, correspondiente a la version
anterior de los datos personalizados de libreria de farmacos, se almacena en el

almacenamiento legible por computador;
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recibir, de la bomba de infusidn, un primer mensaje de infusidon que
comprende un primer identificador de medicamento que corresponde a un
primer medicamento infundido por la bomba de infusidn;

procesar el primer mensaje de infusiéon usando el primer identificador de
medicamento y los datos generalizados de libreria de farmacos;

recibir, de la bomba de infusién después de enviar los datos
personalizados de libreria de farmacos a la bomba de infusién, un segundo
mensaje de infusidon asociado con la versidn anterior de datos personalizados de
libreria de farmacos, el sequndo mensaje de infusion comprende un segundo
identificador de medicamento que corresponde un segundo medicamento
infundido por la bomba de infusién; vy

procesar el segundo mensaje de infusidon usando el segundo identificador
de medicamento y la versién anterior de los datos generalizados de libreria de

farmacos.

17. El medio de almacenamiento no transitorio de computador de la
reivindicaciéon 16, en donde el procesamiento del primer mensaje de infusion
comprende determinar un primer nombre de medicamento usando el primer
identificador de medicamento y los datos generalizados de libreria de farmacos,
y en donde el procesamiento del segundo mensaje de infusidn comprende
determinar un segundo nombre de medicamento usando el segundo
identificador de medicamento y la versién anterior de datos generalizados de

libreria de farmacos.

10
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18. El medio de almacenamiento no transitorio de computador de la
reivindicacién 16, el proceso ademas comprende:
recibir, de una segunda bomba de infusién, un tercer mensaje de infusion
que comprende un tercer identificador de medicamento, en donde la segunda
bomba de infusién esta asociada con un segundo tipo de bomba de infusién; y
procesar el tercer identificador de medicamento y los segundos datos

generalizados de libreria de farmacos.

19. El medio de almacenamiento no transitorio de computador de Ia
reivindicacién 16, en donde:

una regla de administracién de la pluralidad de reglas de administracién
esta asociada con el primer medicamento y un area de cuidado clinico de una
pluralidad de areas de cuidado clinico;

la regla de administracion comprende un primer limite superior de
dosificacion;

el area de cuidado clinico esta asociada con un segundo limite superior de
dosificaciéon que es menor al primer limite superior de dosificacién; y

el segundo limite superior de dosificacién anula el primer limite superior
de dosificacion durante la administracién del primer medicamento por la bomba

de infusion.

20. El medio de almacenamiento no transitorio de computador de la

reivindicacion 16, en donde:

11
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una regla de administracién de la pluralidad de reglas de administracién
esta asociada con el primer medicamento y un area de cuidado clinico de una
pluralidad de areas de cuidado clinico;
la regla de administracién comprende un primer limite superior de
dosificacion;
el area de cuidado clinico esta asociada con un segundo limite superior de
dosificacion que es mayor al primer limite superior de dosificacion; y
el primer limite superior de dosificacidn es implementado durante la

administracion del primer medicamento por la bomba de infusién.

12
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10 (iv)

TABLA DE CORRESPONDENCIA DE REIVINDICACIONES

Reivindicaciones en la solicitud en Colombia
(NOTA. LAS REIVINDICACIONES ACA INDICADAS
CORRESPONDEN A AQUELLAS MODIFICADAS EN

MODIFICACION VOLUNTARIA EL 7 DE AGOSTO DE 2021)

Reivindicaciones otorgables en la solicitud internacional

Explicaciéon sobre la suficiente correspondencia 6
Comentarios que explican la correspondencia

1. Un sistema que comprende:
almacenamiento legible por computador; y
uno o mas procesadores de computador configurados para por lo
menos:

recibir datos generalizados de libreria de farmacos, en donde los
datos generalizados de libreria de farmacos representan una pluralidad
de medicamentos y una pluralidad de reglas de administracion;

recibir datos personalizados de libreria de farmacos formateados
de acuerdo con un formato especifico de bomba asociado con un
primer tipo de bomba de infusion, en donde los datos personalizados
de libreria de farmacos representan la pluralidad de medica mentos y
la pluralidad de reglas de administracién, en donde las reglas de
administracion individuales de la pluralidad de reglas de administracién
estan asociadas con medicamentos individuales de la pluralidad de
medicamentos, y en donde los datos personalizados de libreria de
farmacos son diferentes a los datos generalizados de libreria de
farmacos;

enviar los datos personalizados de libreria de farmacos a una
bomba de infusién asociada con el primer tipo de bomba de infusion,
en donde la bomba de infusién reemplaza una version anterior de los
datos personalizados de libreria de farmacos con los datos
personalizados de libreria de farmacos;

almacenar los datos generalizados de libreria de farmacos en el
almacenamiento legible por computador, en donde una version anterior
de los datos generalizados de libreria de farmacos, correspondiente a
la version anterior de los datos personalizados de libreria de farmacos,
es almacenada en el almacenamiento legible por computador;

recibir, de la bomba de infusion, un primer mensaje de infusion
que comprende un primer identificador de medicamento que
corresponde a un primer medicamento infundido por la bomba de
infusion;

determinar un primer nombre de medicamento usando el primer
identificador de medicamento y los datos generalizados de libreria de
farmacos;

recibir, de la bomba de infusién después de enviar los datos
personalizados de libreria de farmacos a la bomba de infusion, un
segundo mensaje de infusion asociado con la version anterior de datos
personalizados de libreria de farmacos, el segundo mensaje de
infusibn comprende un segundo identificador de medicamento que

1. Un sistema que comprende:
almacenamiento legible por computador; y
uno o mas procesadores de computador configurados para por lo menos:

recibir datos generalizados de libreria de farmacos, en donde los
datos generalizados de libreria de farmacos representan una pluralidad de
medicamentos y una pluralidad de reglas de administracion;

recibir datos personalizados de libreria de farmacos formateados de
acuerdo con un formato especifico de bomba asociado con un primer tipo
de bomba de infusion, en donde los datos personalizados de libreria de
farmacos representan la pluralidad de medica mentos y la pluralidad de
reglas de administracién, en donde las reglas de administracion
individuales de la pluralidad de reglas de administracion estan asociadas
con medicamentos individuales de la pluralidad de medicamentos, y en
donde los datos personalizados de libreria de farmacos son diferentes a
los datos generalizados de libreria de farmacos;

enviar los datos personalizados de libreria de farmacos a una bomba
de infusidn asociada con el primer tipo de bomba de infusién, en donde la
bomba de infusion reemplaza una versién anterior de los datos
personalizados de libreria de farmacos con los datos personalizados de
libreria de farmacos;

almacenar los datos generalizados de libreria de farmacos en el
almacenamiento legible por computador, en donde una version anterior de
los datos generalizados de libreria de farmacos, correspondiente a la
version anterior de los datos personalizados de libreria de farmacos, es
almacenada en el almacenamiento legible por computador;

recibir, de la bomba de infusién, un primer mensaje de infusién que
comprende un primer identificador de medicamento que corresponde a un
primer medicamento infundido por la bomba de infusién;

determinar un primer nombre de medicamento usando el primer
identificador de medicamento y los datos generalizados de libreria de
farmacos;

recibir, de la bomba de infusion después de enviar los datos
personalizados de libreria de farmacos a la bomba de infusion, un segundo
mensaje de infusibn asociado con la version anterior de datos
personalizados de libreria de farmacos, el segundo mensaje de infusion
comprende un segundo identificador de medicamento que corresponde a
un segundo medicamento infundido por la bomba de infusion; y

determinar un segundo nombre de medicamento usando el segundo
identificador de medicamento y la version anterior de datos generalizados
de libreria de farmacos.

Corresponde a la reivindicacion 1 de la solicitud colombiana
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corresponde a un segundo medicamento infundido por la bomba de
infusion; y

determinar un segundo nombre de medicamento usando el
segundo identificador de medicamento y la version anterior de datos
generalizados de libreria de farmacos.

2. El sistema de la reivindicacion 1, que ademas comprende la
bomba de infusién, en donde la bomba de infusion se configura para
reemplazar, en la memoria de la bomba de infusién, la versién anterior
de datos personalizados de libreria de farmacos con los datos
personalizados de libreria de farmacos.

2. El sistema de la reivindicacién 1, que ademas comprende la
bomba de infusion, en donde la bomba de infusién se configura para
reemplazar, en la memoria de la bomba de infusidn, la versién anterior de
datos personalizados de libreria de farmacos con los datos personalizados
de libreria de farmacos.

Corresponde a la reivindicacion 2 de la solicitud colombiana

3. El sistema de la reivindicacion 2, en donde la bomba de
infusion se configura para:
mostrar datos de infusion que comprenden el primer nombre de
medicamento; y

transmitir el primer mensaje de infusion a un adaptador de
conectividad que comprende el uno 0 mas procesadores, en donde el
primer mensaje de infusiobn comprende el primer identificador de
medicamento y no comprende el primer nombre de medicamento.

3. El sistema de la reivindicacion 2, en donde la bomba de infusion
se configura para:

mostrar datos de infusion que comprenden el primer nombre de
medicamento; y

transmitir el primer mensaje de infusion a un adaptador de conectividad
gue comprende el uno o més procesadores, en donde el primer mensaje
de infusién comprende el primer identificador de medicamento y no
comprende el primer nombre de medicamento.

Corresponde a la reivindicacion 3 de la solicitud colombiana

4. El sistema de la reivindicacién 2, en donde la bomba de
infusién se configura para:

visualizar datos de infusiébn que comprende un nombre de area
de cuidado clinico; y

transmitir el primer mensaje de infusiébn a un adaptador de
conectividad que comprende el uno o més procesadores, en donde el
primer mensaje de infusion comprende un identificador de area de
cuidado clinico y no comprende el nombre de area de cuidado clinico.

4. El sistema de la reivindicacion 2, en donde la bomba de infusién
se configura para:

visualizar datos de infusibn que comprende un nombre de area de
cuidado clinico; y

transmitir el primer mensaje de infusibn a un adaptador de
conectividad que comprende el uno o mas procesadores, en donde el
primer mensaje de infusion comprende un identificador de area de cuidado
clinico y no comprende el nombre de area de cuidado clinico.

Corresponde a la reivindicacion 4 de la solicitud colombiana

5. El sistema de la reivindicacién 1, en donde el uno o mas
procesadores ademas se configuran para por lo menos:

recibir, de una segunda bomba de infusion, un tercer mensaje de
infusion que comprende un tercer identificador de medicamento, en
donde la segunda bomba de infusion estd asociada con un segundo
tipo de bomba de infusion; y

determinar un tercer nombre de medicamento usando el tercer
identificador de medicamento y segundos datos generalizados de
libreria de farmacos.

5. El sistema de la reivindicacién 1, en donde el uno o mas
procesadores ademas se configuran para por lo menos:

recibir, de una segunda bomba de infusidn, un tercer mensaje de
infusion que comprende un tercer identificador de medicamento, en donde
la segunda bomba de infusiéon esta4 asociada con un segundo tipo de
bomba de infusion; y

determinar un tercer nombre de medicamento usando el tercer
identificador de medicamento y segundos datos generalizados de libreria
de farmacos.

Corresponde a la reivindicacion 5 de la solicitud colombiana

6. El sistema de la reivindicacion 1, en donde:

una regla de administracion de la pluralidad de reglas de
administracion esta asociada con el primer medicamento y un area de
cuidado clinico de una pluralidad de areas de cuidado clinico;

la regla de administracién comprende un primer limite superior
de dosificacion;

el area de cuidado clinico esta asociada con un segundo limite
superior de dosificacion que es menor al primer limite superior de
dosificacion; y

el segundo limite superior de dosificacion anula el primer limite
superior de dosificacion durante la administracion del primer
medicamento por la bomba de infusién.

6. El sistema de la reivindicacion 1, en donde:

una regla de administracion de la pluralidad de reglas de
administracion esta asociada con el primer medicamento y un area de
cuidado clinico de una pluralidad de areas de cuidado clinico;

la regla de administracion comprende un primer limite superior de
dosificacion;

el area de cuidado clinico esta asociada con un segundo limite
superior de dosificacién que es menor al primer limite superior de
dosificacion; y

el segundo limite superior de dosificacion anula el primer limite
superior de dosificacién durante la administracion del primer
medicamento por la bomba de infusién.

Corresponde a la reivindicacion 6 de la solicitud colombiana
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7. El sistema de la reivindicacion 1, en donde:

una regla de administracion de la pluralidad de reglas de
administracion esta asociada con el primer medicamento y un area de
cuidado clinico de una pluralidad de areas de cuidado clinico;

la regla de administracion comprende un primer limite superior
de dosificacion;

el area de cuidado clinico esta asociada con un segundo limite
superior de dosificacion que es mayor al primer limite superior de
dosificacion; y

el primer limite superior de dosificacion es implementado
durante la administracion del primer medicamento por la bomba de
infusion.

7. El sistema de la reivindicacion 1, en donde:

una regla de administraciéon de la pluralidad de reglas de
administracion esta asociada con el primer medicamento y un area de
cuidado clinico de una pluralidad de areas de cuidado clinico;

la regla de administracién comprende un primer limite superior de
dosificacion;

el area de cuidado clinico esta asociada con un segundo limite
superior de dosificacién que es mayor al primer limite superior de
dosificacion; y

el primer limite superior de dosificacion es implementado durante la
administracion del primer medicamento por la bomba de infusién.

Corresponde a la reivindicacion 7 de la solicitud colombiana

8. Un método implementado por computador que comprende:
bajo el control de uno o mas dispositivos de computacion configurados
con instrucciones especificas ejecutables por computador,

recibir datos generalizados de libreria de farmacos, en donde los
datos generalizados de libreria de farmacos representan una pluralidad
de medicamentos y una pluralidad de reglas de administracion;

recibir datos personalizados de libreria de farmacos formateados
de acuerdo con un formato especifico de bomba asociados con un
primer tipo de bomba de infusion, en donde los datos personalizados
de libreria de farmacos representan la pluralidad de medicamentos y
la pluralidad de reglas de administracién, en donde las reglas de
administracion individuales de la pluralidad de reglas de administracion
estan asociadas con medicamentos individuales de la pluralidad de
medicamentos, y en donde los datos personalizados de libreria de
farmacos son diferentes a los datos generalizados de libreria de
farmacos;

enviar los datos personalizados de libreria de farmacos a una
bomba de infusiéon asociada con el primer tipo de bomba de infusion,
en donde la bomba de infusién reemplaza una version anterior de los
datos personalizados de libreria de farmacos con los datos
personalizados de libreria de farmacos;

almacenar los datos generalizados de libreria de farmacos en un
almacenamiento legible por computador, en donde una version anterior
de los datos generalizados de libreria de farmacos, correspondiente a
la version anterior de los datos personalizados de libreria de farmacos,
se almacena en el almacenamiento legible por computador;

recibir, de la bomba de infusion, un primer mensaje de infusion
que comprende un primer identificador de medicamento que
corresponde a un primer medicamento infundido por la bomba de
infusion;

procesar el primer mensaje de infusion usando el primer
identificador de medicamento y los datos generalizados de libreria de
farmacos;

recibir, de la bomba de infusiéon después de enviar los datos
personalizados de libreria de farmacos a la bomba de infusién, un

8. Un método implementado por computador que comprende:
bajo el control de uno o mas dispositivos de computacion configurados con
instrucciones especificas ejecutables por computador,

recibir datos generalizados de libreria de farmacos, en donde los
datos generalizados de libreria de fArmacos representan una pluralidad de
medicamentos y una pluralidad de reglas de administracion;

recibir datos personalizados de libreria de farmacos formateados de
acuerdo con un formato especifico de bomba asociados con un primer tipo
de bomba de infusion, en donde los datos personalizados de libreria de
farmacos representan la pluralidad de medicamentos y la pluralidad de
reglas de administracién, en donde las reglas de administracion
individuales de la pluralidad de reglas de administracion estan asociadas
con medicamentos individuales de la pluralidad de medicamentos, y en
donde los datos personalizados de libreria de farmacos son diferentes a
los datos generalizados de libreria de farmacos;

enviar los datos personalizados de libreria de farmacos a una
bomba de infusién asociada con el primer tipo de bomba de infusién, en
donde la bomba de infusién reemplaza una version anterior de los datos
personalizados de libreria de farmacos con los datos personalizados de
libreria de farmacos;

almacenar los datos generalizados de libreria de farmacos en un
almacenamiento legible por computador, en donde una version anterior de
los datos generalizados de libreria de farmacos, correspondiente a la
version anterior de los datos personalizados de libreria de farmacos, se
almacena en el almacenamiento legible por computador;

recibir, de la bomba de infusion, un primer mensaje de infusién que
comprende un primer identificador de medicamento que corresponde a un
primer medicamento infundido por la bomba de infusién;

procesar el primer mensaje de infusion usando el primer
identificador de medicamento y los datos generalizados de libreria de
farmacos;
recibir, de la bomba de infusion después de enviar los datos

personalizados de libreria de farmacos a la bomba de infusién, un segundo
mensaje de infusiébn asociado con la version anterior de datos
personalizados de libreria de farmacos, el segundo mensaje de infusién

Corresponde a la reivindicacion 8 de la solicitud colombiana
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segundo mensaje de infusién asociado con la version anterior de datos
personalizados de libreria de farmacos, el segundo mensaje de
infusion comprende un segundo identificador de medicamento que
corresponde a un segundo medicamento infundido por la bomba de
infusion; y

procesar el segundo mensaje de infusién usando el segundo
identificador de medicamento y la version anterior de datos
generalizados de libreria de farmacos.

comprende un segundo identificador de medicamento que corresponde a
un segundo medicamento infundido por la bomba de infusién; y

procesar el segundo mensaje de infusibn usando el segundo
identificador de medicamento y la version anterior de datos generalizados
de libreria de farmacos.

9. El método implementado por computador de la reivindicacion
8, en donde el procesamiento del primer mensaje de infusion
comprende determinar un primer nombre de medicamento que utiliza
el primer identificador de medicamento y los datos generalizados de
libreria de farmacos.

9. El método implementado por computador de la reivindicacion 8,
en donde el procesamiento del primer mensaje de infusion comprende
determinar un primer nombre de medicamento que utiliza el primer
identificador de medicamento y los datos generalizados de libreria de
farmacos.

Corresponde a la reivindicacion 9 de la solicitud colombiana

10. El método implementado por computador de la reivindicaciéon
8, en donde el procesamiento del segundo mensaje de infusion
comprende determinar un segundo nombre de medicamento usando
el segundo identificador de medicamento y la version anterior de datos
generalizados de libreria de farmacos.

10. El método implementado por computador de la reivindicacion 8,
en donde el procesamiento del segundo mensaje de infusion comprende
determinar un segundo nombre de medicamento usando el segundo
identificador de medicamento y la versién anterior de datos generalizados
de libreria de farmacos.

Corresponde a la reivindicacion 10 de la solicitud colombiana

11. El método implementado por computador de la reivindicaciéon
8, en donde el envio de los datos personalizados de libreria de
farmacos a la bomba de infusién hace que la bomba de infusién
reemplace, en la memoria de la bomba de infusion, la version anterior
de datos personalizados de libreria de farmacos con los datos
personalizados de libreria de farmacos.

11. El método implementado por computador de la reivindicacion 8,
en donde el envio de los datos personalizados de libreria de farmacos a la
bomba de infusién hace que la bomba de infusion reemplace, en la
memoria de la bomba de infusién, la versién anterior de datos
personalizados de libreria de farmacos con los datos personalizados de
libreria de farmacos.

Corresponde a la reivindicacion 11 de la solicitud colombiana

12. El método implementado por computador de la reivindicacién
11, que ademas comprende:

visualizar, por la bomba de infusion, datos de infusién que
comprende el primer nombre de medicamento; y

generar, por la bomba de infusion, el primer mensaje de infusién,
en donde el primer mensaje de infusion comprende el primer
identificador de medicamento y no comprende el primer nombre de
medicamento.

12. El método implementado por computador de la reivindicacién 11,
que ademés comprende:

visualizar, por la bomba de infusién, datos de infusion que
comprende el primer nombre de medicamento; y

generar, por la bomba de infusion, el primer mensaje de infusion, en
donde el primer mensaje de infusion comprende el primer identificador de
medicamento y no comprende el primer nombre de medicamento.

Corresponde a la reivindicacion 12 de la solicitud colombiana

13. El método implementado por computador de la reivindicacion
8, que ademas comprende:

recibir, de una segunda bomba de infusion, un tercer mensaje de
infusion que comprende un tercer identificador de medicamento, en
donde la segunda bomba de infusion esta asociada con un segundo
tipo de bomba de infusién; y

procesar el tercer identificador de medicamento y los segundos
datos generalizados de libreria de farmacos.

13. El método implementado por computador de la reivindicacion 8,
que ademés comprende:

recibir, de una segunda bomba de infusion, un tercer mensaje de
infusion que comprende un tercer identificador de medicamento, en donde
la segunda bomba de infusidon esta asociada con un segundo tipo de
bomba de infusion; y

procesar el tercer identificador de medicamento y los segundos
datos generalizados de libreria de farmacos.

Corresponde a la reivindicacion 13 de la solicitud colombiana

14. El método implementado por computador de la reivindicacion
8, en donde:

una regla de administracién de la pluralidad de reglas de
administracion esta asociada con el primer medicamento y un area de
cuidado clinico de una pluralidad de areas de cuidado clinico;

la regla de administracién comprende un primer limite superior
de dosificacion;

14. El método implementado por computador de la reivindicacion 8,
en donde:

una regla de administracion de la pluralidad de reglas de
administracion esta asociada con el primer medicamento y un area de
cuidado clinico de una pluralidad de areas de cuidado clinico;

la regla de administracién comprende un primer limite superior de
dosificacion;

Corresponde a la reivindicacion 14 de la solicitud colombiana
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el area de cuidado clinico esta asociada con un segundo limite
superior de dosificacion que es menor al primer limite superior de
dosificacion; y

el segundo limite superior de dosificaciéon anula el primer limite
superior de dosificacion durante la administracion del primer
medicamento por la bomba de infusién.

el area de cuidado clinico esta asociada con un segundo limite
superior de dosificaciébn que es menor al primer limite superior de
dosificacion; y

el segundo limite superior de dosificacion anula el primer limite
superior de dosificacién durante la administracion del primer medicamento
por la bomba de infusién.

15. El método implementado por computador de la reivindicacion
8, en donde:

una regla de administracion de la pluralidad de reglas de
administracion esta asociada con el primer medicamento y un area de
cuidado clinico de una pluralidad de areas de cuidado clinico;

la regla de administracion comprende un primer limite superior
de dosificacion;

el area de cuidado clinico est4 asociada con un segundo limite
superior de dosificacion que es mayor al primer limite superior de
dosificacion; y

el primer limite superior de dosificacion es implementado durante
la administracion del primer medicamento por la bomba de infusién.

15. El método implementado por computador de la reivindicacion 8,
en donde:

una regla de administracion de la pluralidad de reglas de
administracion esta asociada con el primer medicamento y un area de
cuidado clinico de una pluralidad de areas de cuidado clinico;

la regla de administracion comprende un primer limite superior de
dosificacion;

el &rea de cuidado clinico estd asociada con un segundo limite
superior de dosificacion que es mayor al primer limite superior de
dosificacion; y

el primer limite superior de dosificacion es implementado durante la
administracion del primer medicamento por la bomba de infusion.

Corresponde a la reivindicacion 15 de la solicitud colombiana

16. Un medio de almacenamiento no transitorio de computador
gue almacena un componente ejecutable que lleva un sistema de
computacion a realizar un proceso que comprende:

recibir datos generalizados de libreria de farmacos, en donde los
datos generalizados de libreria de farmacos representan una pluralidad
de medicamentos y una pluralidad de reglas de administracion;

recibir datos personalizados de libreria de farmacos formateados
de acuerdo con un formato especifico de bomba asociado con un
primer tipo de bomba de infusion, en donde los datos personalizados
de libreria de farmacos representan la pluralidad de medicamentos y
la pluralidad de reglas de administracion, en donde las reglas de
administracion individuales de la pluralidad de reglas de administracién
estan asociadas con medicamentos individuales de la pluralidad de
medicamentos, y en donde los datos personalizados de libreria de
farmacos son diferentes a los datos generalizados de libreria de
farmacos;

enviar los datos personalizados de libreria de farmacos a una
bomba de infusién asociada con el primer tipo de bomba de infusion,
en donde la bomba de infusién reemplaza una versién anterior de los
datos personalizados de libreria de farmacos con los datos
personalizados de libreria de farmacos;

almacenar los datos generalizados de libreria de farmacos en un
almacenamiento legible por computador, en donde una version anterior
de los datos generalizados de libreria de farmacos, correspondiente a
la version anterior de los datos personalizados de libreria de farmacos,
se almacena en el almacenamiento legible por computador;

recibir, de la bomba de infusion, un primer mensaje de infusion
que comprende un primer identificador de medicamento que
corresponde a un primer medicamento infundido por la bomba de
infusién;

16. Un medio de almacenamiento no transitorio de computador que
almacena un componente ejecutable que lleva un sistema de computacion
a realizar un proceso que comprende:

recibir datos generalizados de libreria de farmacos, en donde los
datos generalizados de libreria de fArmacos representan una pluralidad de
medicamentos y una pluralidad de reglas de administracion;

recibir datos personalizados de libreria de farmacos formateados de
acuerdo con un formato especifico de bomba asociado con un primer tipo
de bomba de infusién, en donde los datos personalizados de libreria de
farmacos representan la pluralidad de medicamentos y la pluralidad de
reglas de administracién, en donde las reglas de administracion
individuales de la pluralidad de reglas de administracion estan asociadas
con medicamentos individuales de la pluralidad de medicamentos, y en
donde los datos personalizados de libreria de farmacos son diferentes a
los datos generalizados de libreria de farmacos;

enviar los datos personalizados de libreria de farmacos a una
bomba de infusién asociada con el primer tipo de bomba de infusién, en
donde la bomba de infusién reemplaza una version anterior de los datos
personalizados de libreria de fdrmacos con los datos personalizados de
libreria de farmacos;

almacenar los datos generalizados de libreria de farmacos en un
almacenamiento legible por computador, en donde una version anterior de
los datos generalizados de libreria de farmacos, correspondiente a la
version anterior de los datos personalizados de libreria de farmacos, se
almacena en el almacenamiento legible por computador;

recibir, de la bomba de infusién, un primer mensaje de infusién que
comprende un primer identificador de medicamento que corresponde a un
primer medicamento infundido por la bomba de infusién;

procesar el primer mensaje de infusion usando el primer identificador
de medicamento y los datos generalizados de libreria de farmacos;

Corresponde a la reivindicacion 16 de la solicitud colombiana
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procesar el primer mensaje de infusion usando el primer
identificador de medicamento y los datos generalizados de libreria de
farmacos;

recibir, de la bomba de infusion después de enviar los datos
personalizados de libreria de farmacos a la bomba de infusion, un
segundo mensaje de infusion asociado con la version anterior de datos
personalizados de libreria de farmacos, el segundo mensaje de
infusion comprende un segundo identificador de medicamento que
corresponde un segundo medicamento infundido por la bomba de
infusion; y

procesar el segundo mensaje de infusion usando el segundo
identificador de medicamento y la version anterior de los datos
generalizados de libreria de farmacos.

recibir, de la bomba de infusién después de enviar los datos
personalizados de libreria de farmacos a la bomba de infusién, un segundo
mensaje de infusibn asociado con la version anterior de datos
personalizados de libreria de farmacos, el segundo mensaje de infusion
comprende un segundo identificador de medicamento que corresponde un
segundo medicamento infundido por la bomba de infusién; y

procesar el segundo mensaje de infusién usando el segundo
identificador de medicamento y la versién anterior de los datos
generalizados de libreria de farmacos.

17. El medio de almacenamiento no transitorio de computador de
la reivindicacion 16, en donde el procesamiento del primer mensaje de
infusion comprende determinar un primer nombre de medicamento
usando el primer identificador de medicamento y los datos
generalizados de libreria de farmacos, y en donde el procesamiento
del segundo mensaje de infusién comprende determinar un segundo
nombre de medicamento usando el segundo identificador de
medicamento y la version anterior de datos generalizados de libreria
de farmacos.

17. El medio de almacenamiento no transitorio de computador de la
reivindicacién 16, en donde el procesamiento del primer mensaje de
infusion comprende determinar un primer nombre de medicamento usando
el primer identificador de medicamento y los datos generalizados de
libreria de farmacos, y en donde el procesamiento del segundo mensaje
de infusion comprende determinar un segundo nombre de medicamento
usando el segundo identificador de medicamento y la version anterior de
datos generalizados de libreria de farmacos.

Corresponde a la reivindicacion 17 de la solicitud colombiana

18. El medio de almacenamiento no transitorio de computador de
la reivindicacién 16, el proceso ademas comprende:

recibir, de una segunda bomba de infusion, un tercer mensaje de
infusion que comprende un tercer identificador de medicamento, en
donde la segunda bomba de infusion esta asociada con un segundo
tipo de bomba de infusién; y

procesar el tercer identificador de medicamento y los segundos
datos generalizados de libreria de fadrmacos.

18. El medio de almacenamiento no transitorio de computador de la
reivindicacion 16, el proceso ademas comprende:

recibir, de una segunda bomba de infusion, un tercer mensaje de
infusion que comprende un tercer identificador de medicamento, en donde
la segunda bomba de infusion esta asociada con un segundo tipo de
bomba de infusion; y

procesar el tercer identificador de medicamento y los segundos datos
generalizados de libreria de farmacos.

Corresponde a la reivindicacion 18 de la solicitud colombiana

19. El medio de almacenamiento no transitorio de computador de
la reivindicacién 16, en donde:

una regla de administracion de la pluralidad de reglas de
administracion esté asociada con el primer medicamento y un area de
cuidado clinico de una pluralidad de areas de cuidado clinico;

la regla de administracién comprende un primer limite superior
de dosificacion;

el area de cuidado clinico esta asociada con un segundo limite
superior de dosificacion que es menor al primer limite superior de
dosificacion; y

el segundo limite superior de dosificacion anula el primer limite
superior de dosificacion durante la administracion del primer
medicamento por la bomba de infusién.

19. El medio de almacenamiento no transitorio de computador de la
reivindicacién 16, en donde:

una regla de administracion de la pluralidad de reglas de
administracion esta asociada con el primer medicamento y un area de
cuidado clinico de una pluralidad de areas de cuidado clinico;

la regla de administracién comprende un primer limite superior de
dosificacién;

el area de cuidado clinico esta asociada con un segundo limite
superior de dosificacion que es menor al primer limite superior de
dosificacion; y

el segundo limite superior de dosificacion anula el primer limite
superior de dosificacion durante la administracion del primer medicamento
por la bomba de infusién.

Corresponde a la reivindicacion 19 de la solicitud colombiana

20. El medio de almacenamiento no transitorio de computador de
la reivindicacion 16, en donde:

una regla de administracion de la pluralidad de reglas de
administracion esta asociada con el primer medicamento y un area de
cuidado clinico de una pluralidad de areas de cuidado clinico;

20. El medio de almacenamiento no transitorio de computador de la
reivindicacion 16, en donde:

una regla de administracion de la pluralidad de reglas de
administracion esta asociada con el primer medicamento y un area de
cuidado clinico de una pluralidad de areas de cuidado clinico;

Corresponde a la reivindicacion 20 de la solicitud colombiana
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la regla de administracion comprende un primer limite superior
de dosificacion;
el area de cuidado clinico esta asociada con un segundo limite
superior de dosificacion que es mayor al primer limite superior de
dosificacion; y
el primer limite superior de dosificacion es implementado durante
la administracion del primer medicamento por la bomba de infusion.

la regla de administracion comprende un primer limite superior de
dosificacion;
el area de cuidado clinico esta asociada con un segundo limite
superior de dosificacién que es mayor al primer limite superior de
dosificacion; y
el primer limite superior de dosificacién es implementado durante la
administracion del primer medicamento por la bomba de infusion.
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506A
MEDICATION A
ELEMENTS:
e  GENERIC NAME [dopamine]
s BRAND NAME
o EXTERNAL IDENTIFIER
s HIGH ALERT
508A 5088
ADMINISTRATION RULE A ADMINISTRATION RULE B
ELEMENTS: ELEMENTS:
¢ DISPLAY NAME [DOPamine] « DISPLAY NAME [DOPamine]
e CLINICAL USE ¢« CLINICAL USE
s CONCENTRATION TYPE e CONCENTRATION TYPE
e MEDICATION AMOUNT » MEDICATION AMOUNT
¢  VOLUME AMOUNT ¢«  VOLUME AMOUNT
e  MEDICATION UNITS s  MEDICATION UNITS
¢ DOSING UNIT [mcg/kg/min] ¢ DOSING UNIT [mcg/kg/min]
e HARD/SOFT LIMITS [LHL=2, UHL=20] ¢ HARD/SOFT LIMITS [LHL=5, UHL=10]

504A
CCAA

ELEMENTS:
s CCA NAME [Pediatric]
e SERVICE LINE
e  MAXIMUM DOSE RATE [200 mL/hr]

5048
CCAB

ELEMENTS:
e CCA NAME [iCU]
e  SERVICE LINE
e MAXIMUM DOSE RATE [999 mL/hr]

Fig. 6
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700

702 START DRUG LIBRARY
MANAGEMENT PROCESS

v

704\ MANAGE MEDICATIONS

* 708 ~J MANAGE CCAs

706 \{ MANAGE ADMINISTRATION RULES

!

7104 MANAGE MEDICATIONS IN CCAs

!

7124 GENERATE WORKSHEET

v

7144 ADD CCA(s) TO WORKSHEET

!

716 N4 FINALIZE WORKSHEET
718 ~J GENEATE CUSTOMIZED
DRUG LIBRARY DATA

Y

720 ~J GENERATE GENERALIZED
DRUG LIBRARY DATA

Y

722°\4 DISTRIBUTE DRUG LIBRARY DATA

724 ’\< END PROCESS )

Fig. 7
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1
DRUG LIBRARY DYNAMIC VERSION
MANAGEMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a continuation of International
Patent Application No. PCT/US2019/041715, filed on Jul.
12, 2019 and titled “Drug Library Management System,”
which claims priority to U.S. Provisional Patent Application
No. 62/703,772, filed on Jul. 26, 2018 and titled “Drug
Library Management System,” the contents of both of which
are incorporated by reference herein.

TECHNICAL FIELD

This disclosure relates to the field of clinical management,
and particularly to systems and methods for efficient man-
agement of drug libraries in a networked clinical environ-
ment.

BACKGROUND

Modern medical care often involves the use of medical
infusion pumps to deliver fluids and/or fluid medicine to
patients. Infusion pumps permit the controlled delivery of
fluids to a patient and provide flexible yet controlled deliv-
ery schedules. Drug libraries within the infusion pumps
provide some limits pertaining to the delivery of fluids.
Infusion pumps can communicate with a server configured
to manage drug library updates and operational software
updates of the individual infusion pumps.

SUMMARY

Various techniques for managing drug libraries across a
clinical environment and a cloud environment are described
herein. These techniques may include creating and main-
taining medication and administration data in a drug library
database, using the data to create and maintain drug librar-
ies, and distributing the drug libraries to various systems and
components. For example, customized drug library data may
be provided to infusion pumps for use in administration of
medication, while generalized drug library data is proved to
middleware, archives, etc. for use in system management,
reporting, backup, etc. These and other embodiments are
described in greater detail below with reference to FIGS.
1-10. Although many of the examples are described in the
context of a hospital environment including particular infu-
sion pumps, data formats, and the like, the techniques
described herein can be applied to other types of infusion
pumps, data formats, etc.

Some aspects of the present disclosure relate to a drug
library management system that facilitates centralized man-
agement of the drug libraries that are used by various
infusion pumps, including in clinical environments that have
different types and/or versions of infusion pumps. Medica-
tions, administration rules, critical care area rules, and the
like are maintained using the drug library management
system, also referred to herein as the “drug library manager.”
The drug library manager generates and distributes drug
library data in pump-specific formats or other customized
formats as needed. Therefore, different types and versions of
infusion pumps, even those that use drug library data in
different formats or that use different drug library data
altogether, may be used in a clinical environment and
managed using a single drug library management system.
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Additional aspects of the present disclosure relate to
generating versions of drug library data that can be used by
systems or components in the clinical environment other
than infusion pumps. For example, drug library data may be
used by middleware systems, reporting systems, archival
systems, and the like. When a drug library is to be finalized,
the drug library management system may generate a version
of drug library data that is standardized or otherwise gen-
eralized, in addition to a version that is customized for the
specific infusion pump(s) that use the drug library data. The
generalized version of the drug library data can be used by
middleware systems that process messages received from
various infusion pumps, reporting systems that report data
generated by or otherwise associated with various infusion
pumps, etc. In addition, or alternatively, the generalized
version can be archived so that historical versions of the
drug library data may be available when needed (e.g., for
historical reporting, for troubleshooting problems with infu-
sion pumps when a prior version of the drug library was
used, etc.). Advantageously, the generalized version may be
archived separately from the drug library database used by
the drug library manager, and therefore the drug library
database does not need to store historical drug library data.

BRIEF DESCRIPTION OF DRAWINGS

Throughout the drawings, reference numbers may be
re-used to indicate correspondence between referenced ele-
ments. The drawings are provided to illustrate example
embodiments described herein and are not intended to limit
the scope of the disclosure.

FIG. 1 is a block diagram of an example clinical envi-
ronment and an example cloud environment according to
some embodiments.

FIG. 2 is a block diagram illustrating components of a
clinical environment according to some embodiments.

FIG. 3 is a schematic diagram illustrating components of
an infusion pump and a connectivity adapter of a clinical
environment according to some embodiments.

FIG. 4 is a block diagram illustrating components of a
cloud environment according to some embodiments.

FIG. 5 is a block diagram of various data flows and
interactions between a drug library manager, an end user
device, an infusion pump, and various other system com-
ponents during the creation and distribution of drug libraries
according to some embodiments.

FIG. 6 is a block diagram of illustrative components of a
drug library according to some embodiments.

FIG. 7 is a flow diagram of an illustrative process for
managing the creation, maintenance, and distribution of
drug libraries according to some embodiments.

FIG. 8 is a user interface diagram of an illustrative
interface for creating and maintaining medication and
administration data according to some embodiments.

FIG. 9 is a user interface diagram of an illustrative
interface for creating and maintaining organizational infor-
mation according to some embodiments.

FIG. 10 is a block diagram of various data flows and
interactions between drug library manager, an infusion
pump, and various other system components during the use
of drug libraries according to some embodiments.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

The present disclosure is directed to management and use
of drug libraries in a networked clinical environment. The
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clinical environment may include various types and/or ver-
sions of infusion pumps. An infusion pump operates using a
drug library that describes the medications available for
administration, rules for administration of the medications,
clinical care areas in which the pump may operate, and the
like. Different types or versions of infusion pumps may be
configured to use different formats of drug library data. In
addition, it may be necessary or desirable to maintain a
history of changes to the drug library data.

Some aspects of the present disclosure relate to a drug
library management system that facilitates centralized man-
agement of the drug libraries that are used by various
infusion pumps, including in clinical environments that have
different types and/or versions of infusion pumps. Medica-
tions, administration rules, critical care area rules, and the
like are maintained using the drug library management
system, also referred to herein as the “drug library manager.”
The drug library manager generates and distributes drug
library data in pump-specific formats or other customized
formats as needed. Therefore, different types and versions of
infusion pumps, even those that use drug library data in
different formats or that use different drug library data
altogether, may be used in a clinical environment and
managed using a single drug library management system.

Additional aspects of the present disclosure relate to
generating versions of drug library data that can be used by
systems or components in the clinical environment other
than infusion pumps. For example, drug library data may be
used by middleware systems, reporting systems, archival
systems, and the like. When a drug library is to be finalized,
the drug library management system may generate a version
of drug library data that is standardized or otherwise gen-
eralized, in addition to a version that is customized for the
specific infusion pump(s) that use the drug library data. The
generalized version of the drug library data can be used by
middleware systems that process messages received from
various infusion pumps, reporting systems that report data
generated by or otherwise associated with various infusion
pumps, etc. In addition, or alternatively, the generalized
version can be archived so that historical versions of the
drug library data may be available when needed (e.g., for
historical reporting, for troubleshooting problems with infu-
sion pumps when a prior version of the drug library was
used, etc.). Advantageously, the generalized version may be
archived separately from the drug library database used by
the drug library manager, and therefore the drug library
database does not need to store historical drug library data.

Although aspects of some embodiments described in the
disclosure will focus, for the purpose of illustration, on
particular examples of infusion pumps, mediation adminis-
tration rules, formats of drug library data, and the like, the
examples are illustrative only and are not intended to be
limiting. In some embodiments, the systems and methods
described herein may be applied to additional or alternative
infusion pumps, mediation administration rules, drug library
data formats, etc. Various aspects of the disclosure will now
be described with regard to certain examples and embodi-
ments, which are intended to illustrate but not limit the
disclosure.

Overview of Example Network Environment

FIG. 1 illustrates network environment 100 in which
clinical environment 102 communicates with cloud envi-
ronment 106 via network 104. The clinical environment 102
may include one or more healthcare facilities (e.g., hospi-
tals). The components of the clinical environment 102 are
described in greater detail below with reference to FIG. 2.
The network 104 may be any wired network, wireless

10

15

20

25

30

35

40

45

50

55

60

65

4

network, or combination thereof. In addition, the network
104 may be a personal area network, local area network,
wide area network, over-the-air broadcast network (e.g., for
radio or television), cable network, satellite network, cellu-
lar telephone network, or combination thereof. For example,
the network 104 may be a publicly accessible network of
linked networks such as the Internet. In some embodiments,
the clinical environment 102 and the cloud environment 106
may each be implemented on one or more wired and/or
wireless private networks, and the network 104 may be a
public network (e.g., the Internet) via which the clinical
environment 102 and the cloud environment 106 commu-
nicate with each other. The cloud environment 106 may be
a cloud-based platform configured to communicate with
multiple clinical environments. The cloud environment 106
may include a collection of services, which are delivered via
the network 104 as web services. The components of the
cloud environment 106 are described in greater detail below
with reference to FIG. 4.

Components of Clinical Environment

FIG. 2 illustrates the clinical environment 102, which
includes one or more clinical IT systems 202, one or more
infusion pumps 204, and one or more connectivity adapters
206. Further, the clinical environment 102 may be config-
ured to provide cloud user interfaces 208 (e.g., generated
and provided by the cloud environment 106). The clinical IT
system 202 may include a hospital information system (HIS)
designed to manage the facilities’ operation, such as medi-
cal, administrative, financial, and legal issues and the cor-
responding processing of services. The HIS can include one
or more electronic medical record (EMR) or electronic
health record (EHR) systems, as well. The infusion pump
204 is a medical device configured to deliver medication to
a patient. The connectivity adapter 206 is a network com-
ponent configured to communicate with other components
of the clinical environment 102 and also communicate with
the cloud environment 106 on behalf of the other compo-
nents of the clinical environment 102. In one embodiment,
all messages communicated between the clinical environ-
ment 102 and the cloud environment 106 pass through the
connectivity adapter 206. In some cases, the connectivity
adapter 206 is a network appliance with limited storage
space (e.g., memory and/or persistent storage). The cloud
user interfaces 208 may be provided to a user in the clinical
environment 102 via a browser application, desktop appli-
cation, mobile application, and the like. The user may access
status reports and other data stored in the cloud environment
106 via the cloud user interfaces 208.

The components 202-208 illustrated in FIG. 2 may com-
municate with one or more of the other components in the
clinical environment 102. For example, each of the clinical
IT system 202 and the infusion pump 204 may communicate
with the connectivity adapter 206 via physical local area
network (LAN) and/or virtual LAN (VLAN). Although not
shown in FIG. 2, the clinical environment 102 may include
other medical devices and non-medical devices that facili-
tate the operation of the clinical environment 102.
Overview of Messaging in the Clinical Environment

FIG. 3 illustrates the messages and data received, stored,
and transmitted by the connectivity adapter 206 in the
clinical environment 102. As shown in FIG. 3, the infusion
pump 204 may include motor controller unit (MCU) 320 and
communications engine (CE) 322, and memory 324 storing
drug library data 326 and operational software 328. The drug
library data 324 includes boundaries for drug delivery for
various medications that can be delivered to patients by
infusion pumps. The operational software 328 can include
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the operating system of the infusion pump 204, as well as
other software for performing various functions. Each type
of infusion pump and even different versions of the same
type of infusion pump may operate with a different operating
system. In some embodiments, the MCU 320 uses a less
powerful processor (e.g., 12 MHz) and the CE 322 uses a
more powerful processor (e.g., 400 MHz).

The MCU 320 may generate and send pump messages to
the CE 322 for storage and transmission to the connectivity
adapter 206. The pump messages may include clinical
information. The CE 322 may send such pump messages to
the connectivity adapter 206. Pump messages sent to the
connectivity adapter 206 via the CE 322 and generated by
the MCU 320 may be transformed by the transformation
worker 330 into a standardized dataset message (e.g., mes-
sage format used by the connectivity adapter 206 to com-
municate with the cloud environment 106, sometimes
referred herein as simply a message). For example, the
transformation worker 330 may use drug library data 342,
described below, to transform a pump message into a
standardized dataset message.

The CE 322 may also receive messages from the connec-
tivity adapter 206 indicating that updates, such as updates to
the drug library or updates to the operational software are
available and may send messages to the connectivity adapter
206 requesting the updates (e.g., update data). The CE 322
may also receive the update data from the connectivity
adapter 206 for storage in the memory 324. The update data
may be drug library update data or may be operational
software update data. The update data may be provided over
a different communication channel than the communication
channel(s) used to send or receive messages.

As also shown in FIG. 3, the connectivity adapter 206
may include transformation worker 330, device status man-
ager 332, cache 334, an inbound queue 336, an outbound
queue 338, and a data store 340. The transformation worker
330 may transform the messages sent to the connectivity
adapter 206 from the infusion pump 204 into the standard-
ized dataset message. The transformation worker 330 may
also transform messages sent from the connectivity adapter
206 to the infusion pump 204 into a message format usable
by the infusion pump 204.

The inbound queue 336 receives and stores messages
from the cloud environment 106 for processing by the
connectivity adapter 206. For example, the inbound queue
332 may receive a drug library update message from the
cloud environment 106. The drug library update message
may be notification that a drug library update is available for
a least a portion of the infusion pumps 204 associated with
the connectivity adapter 206. In an embodiment, the con-
nectivity adapter 206 may comprise more than one inbound
queue such that, for example, there is at least an inbound
queue 336 for messages received from the cloud environ-
ment 106 over the network 104 and at least another inbound
queue for messages received from one or more infusion
pumps 204 over the local network. The messages stored in
the inbound queue 336 may be associated with one or more
sequence identifiers (IDs). The messages received from the
cloud environment 106 may be sent over a message channel
associated with the network 104.

The outbound queue 338 receives and stores messages to
be sent from the connectivity adapter 206. For example, the
outbound queue 338 may receive a drug library update
message to be sent to one more infusion pumps over the
local network. The drug library update message may be a
notification to one or more infusion pumps 204 that a drug
library update is available. In an embodiment, the connec-
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tivity adapter 206 may comprise more than one outbound
queue such that, for example, there is at least an outbound
queue 338 for messages to be sent to the cloud environment
106 over the network 104 and at least another outbound
queue for messages to be sent to one or more infusion pumps
204 over the local network. The messages stored in the
outbound queue 338 may be associated with one or more
sequence identifiers (IDs). The messages sent from the
connectivity adapter 206 to the infusion pumps 204 may be
sent over a message channel associated with the local
network.

The device status manager 332 receives the drug library
and operational software updates from the cloud environ-
ment 106 and caches blocks of the update data in the cache
302. The device status manager 332 processes the received
messages from the inbound queue 336 and sends messages
to the outbound queue 338 for transmission to the cloud
environment 106 or to the infusion pumps 204. The data
received from the cloud environment 106 may be sent over
a data channel associated with the network 104 and separate
from the message channel of the network 104. Because the
data channel in the cloud environment is separate from the
message channel in the cloud environment, the data transfer
does not interfere with the clinical messaging from the
connectivity adapter to the cloud environment. The data sent
from the cache 302 to the infusion pumps 204 may be sent
over a data channel associated with the local network and
separate from the message channel associated with the local
network. Because the data channel in the local network is
separate from the message channel in the local network, the
data transfer does not interfere with the clinical messaging
from infusion pumps to the connectivity adapter. Thus,
congestion on both the message channel of the cloud envi-
ronment and the message channel of the local network is
reduced.

The device status manager 332 also processes trans-
formed messages provided by the transformation worker
330 and merges the data included in the transformed mes-
sages into the cache 334 to update the current state of the
infusion pump 204 stored in the cache 334.

The data store 340 may store, among other things, drug
library data 342. The drug library data 342 may be a
generalized version of pump-specific drug library data that
is stored on a pump 204. The drug library data 342 may be
used to process messages received from a pump 204. For
example, the pump 204 may send a message to the connec-
tivity adapter 206 regarding a drug infusion process that has
been initiated on the pump 204. The message may include a
subset of information about the medication being infused or
the infusion process, and the connectivity adapter 206 may
derive information from the message. For example, the
message may include an identifier of the medication that is
being infused, but the message may not include the name of
the medication. The connectivity adapter 206 can access the
drug library data 342 and obtain the name of the medication
that corresponds to the identifier received from the pump. As
another example, the message may include an identifier for
a clinical care area, but the message may not include the
name of the clinical care area. The connectivity adapter 206
can access the drug library data 342 and obtain the name of
the medication that corresponds to the identifier of the
clinical care area. As a further example, the message may
include a channel identifier for a particular channel of the
infusion pump, a line identifier for a particular line of the
infusion pump, an auto-program reference ID for a particular
order number, other identifier information, some combina-
tion thereof, etc. The connectivity adapter 206 may deter-



US 10,692,595 B2

7

mine a corresponding name, description, or other human-
readable form from the message data using the drug library
data 342. The use of the drug library data 342 to process
messaged received from an infusion pump 204 is described
in greater detail below.

Components of Cloud Environment

FIG. 4 illustrates the cloud environment 106, which
includes drug library manager (DL.M) 402, report manager
404, device manager 406, data flow manager (DFM) 408,
cloud manager (CM) 410, data analyzer (DA) 412, a drug
library database (DLDB) 414, and a drug library archive
416.

The DLM 402 may provide a set of features and functions
involved in the creation and management of drug libraries
for use with infusion pumps, as described in greater detail
below. The drug libraries may provide user-defined settings
for pump configuration and drug infusion error reduction.
For example, the drug libraries may be used as part of a dose
error reduction system (DERS).

The report manager 404 may provide various reporting
capabilities for clinically relevant infusion data which users
can choose to use for further analysis, such as tracking and
trending of clinical practices.

The device manager 406 may oversee and manage the
maintenance of infusion pumps, providing users the capa-
bility to view and manage asset and operational data. For
example, the device manager 406 may schedule drug library
and software updates for infusion pumps.

The DFM 408 may facilitate storing, caching, and routing
of data between compatible infusion pumps, compatible
external systems, and the like. For example, the DFM 408
may store infusion and operational data received from
infusion pumps, store and cache infusion pump drug librar-
ies and software images, convert and route network mes-
saging between the cloud environment 106 and the clinical
environment 102, convert and route medication order infor-
mation from a hospital information system to an infusion
pump (e.g., auto-programming or smart-pump program-
ming), and/or convert and route alert information and infu-
sion events from infusion pumps to hospital information
systems (e.g., alarm/alert forwarding, and auto-documenta-
tion, or infusion documentation).

The CM 410 may serve as a general-purpose computing
platform for the other modules illustrated in FIG. 4. Func-
tionally, the CM 410 may be similar to Microsoft Windows
or Linux operating systems as it provides the following
services: networking, computation, user administration and
security, storage, and monitoring.

The DA 412 may provide data analytics tools for gener-
ating user interfaces and reports based on the data generated
and/or received by the other modules illustrated in FIG. 4.

The DLDB 414 may store data regarding medications,
medication administration rules, clinical care areas, and
other data maintained and used by the drug library manager
402 to generate drug library data for infusion pumps and
other systems or components.

The drug library archive 416 may store generalized drug
library data that has been generated by the drug library
manager 402. The drug library archive 416 may store a copy
of every generalized drug library data set generated by the
drug library management, or some subset thereof, for use in
record keeping, reporting, etc. Use of archived generalized
drug library data is described in greater detail below.

Although not illustrated in FIG. 4, the cloud environment
106 may provide other resources such as processors,
memory, disk space, network, etc. The modules 402-412
may be hardware components configured to perform one or

10

15

20

25

30

35

40

45

50

55

60

65

8

more of the techniques described herein. Alternatively, the
modules 402-412 may be implemented using software
instructions stored in physical storage and executed by one
or more processors. Although illustrated as separate com-
ponents, the modules 402-412 may be implemented as one
or more hardware components (e.g., a single component,
individual components, or any number of components), one
or more software components (e.g., a single component,
individual components, or any number of components), or
any combination thereof.

In some embodiments, the cloud environment 106 can be
implemented using a commercial cloud services provider
(e.g., Amazon Web Services®, Microsoft Azure®, Google
Cloud®, and the like). In other embodiments, the cloud
environment 106 can be implemented using network infra-
structure managed by the provider and/or developer of the
modules 402-412 shown in FIG. 4. In some embodiments,
the features and services provided by one of more of the
modules 402-412 may be implemented on one or more
hardware computing devices as web services consumable
via one or more communication networks. In further
embodiments, one of more of the modules 402-412 are
provided by one or more virtual machines implemented in a
hosted computing environment. The hosted computing envi-
ronment may include one or more rapidly provisioned and
released computing resources, such as computing devices,
networking devices, and/or storage devices
Overview of Drug Library Management System

With reference to an illustrative embodiment, FIG. 5
shows a network environment in which aspects of drug
library management may be implemented. As shown, a
DLM 402 may include a DLM editor 500 component. The
DLM editor 500 may include executable instructions that
generate a user interface 512 for display on an end-user
computing device 510. For example, the DLM may include,
or be associated with, a web server that generates web pages,
sends the web pages to the end-user computing device 510,
and processes user inputs and interactions with the web
pages.

The DLM editor 500 may be used to manage data stored
in the DLDB 414, and to generate drug library data for use
by various devices and systems, such as infusion pumps
204A, 204B, and the connectivity adapter 206. The data to
be stored in the DLDB 414 may include data regarding
medications 506, administration rules 508 regarding use of
the medications 506, clinical care areas (CCAs) 504 in
which medications are used, and other data related to the
management of drug libraries.

In some embodiments, the DLDB 414 may include data
related to the management of all drug libraries associated
with the cloud environment 106. In other embodiments, the
DLDB 414 may include data related to a subset of drug
libraries associated with the cloud environment 106 (e.g.,
drug libraries for a particular clinical environment 102 or
group of clinical environments, drug libraries for a particular
customer or other entity, etc.). For example, there may be
multiple DLDBs that are physically or logically separate
from each other.

Medications 506 are data entities that represent medica-
tions that can be administered via an infusion pump. In some
embodiments, a medication 506 data entity may include data
regarding a name of a medication, an identifier of the
medication (e.g., a unique identifier used by an HIS), an
indication of whether the medication is a high-risk medica-
tion, and/or other information.

Administration rules 508 are data entities that represent
the parameters by which a medication may be administered.
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For example, an administration rule 508 for a particular
medication may include data representing various medica-
tion administration parameters such as a dosing unit, a
clinical use, and/or other information. In some embodi-
ments, an administration rule 508 for a particular medication
506 may include medication administration parameter data
regarding an absolute or “hard” minimum and/or maximum
limit to the administration of the medication (e.g., minimum
or maximum amount that may be administered overall or in
a period of time, minimum or maximum rate at which the
medication may be administered, etc.). Such hard limits
typically cannot be overridden. In some embodiments, the
administration rule 508 may also or alternatively include
data regarding a recommended or “soft” minimum and/or
maximum limit to administration of the medication. Such
soft limits may be overridden (e.g., by users with the proper
level of authority, after generation of an alert such as an
audible and/or visual notification, etc.). There may be any
number of administration rules 508 for a single medication
506. For example, different administration rules 508 may be
separately maintained for different clinical uses of the same
medication 506, different infusion pumps 204 through which
the medication is to be administered, and/or different CCAs
504 in which the medication is to be administered. In some
embodiments, a medication 506 may be associated with zero
or more administration rules 508. In some embodiments, an
administration rule may only be associated with a single
medication 506.

CCAs 504 are data entities that represent organizational
units of health care enterprises. For example, CCAs may
represent hospitals, individual hospital facilities, depart-
ments, or lines of care. In some embodiments, a CCA
corresponds to a unit of similar clinical uses, patient types,
other characteristics, some combination thereof, etc. CCAs
504 may be associated with various medications 506 and
administrative rules 508.

FIG. 6 shows an example of a medication 506 A associated
with multiple administration rules S08A and 508B. The
administration rules 508A and 508B are associated with
different CCAs 504A and 504B respectively. CCA 504A
may correspond to a pediatric unit of a hospital, and CCA
504B may correspond to an ICU of the hospital. The
pediatric CCA 504 A and ICU 504B may each have various
data elements, any or all of which may correspond to
medication administration settings. For example, as shown,
pediatric CCA 504A may include a data element specitying
a maximum dose rate of 200 mL/hr. ICU CCA 504B may
include a data element specifying a maximum dose rate of
999 mL/hr. Pediatric CCA 504A may be associated with an
administration rule 508A for medication 506A, and that
administration rule 508A is more restrictive (e.g., smaller
maximum doses) than the administration rule 506B—for the
same medication 506 A—that is associated with ICU CCA
504B, which is for an adult population. In some embodi-
ments, settings for the pediatric CCA 504 A may prevent or
override a less restrictive administration rule 508A when the
medication 506A is used within the pediatric CCA 504A.
However, if the administration rule 508 A for the medication
506A is more restrictive than a setting of the pediatric CCA
504A, the setting of the CCA 504A will not override the
administration rule S08A.

Returning to FIG. 5, a user may use the DLM editor 500
to organize medications, administration rules, and CCAs
into drug libraries that are distributed to infusion pumps and
other system components. In some embodiments, the orga-
nizational mechanism may be referred to as a worksheet
502. A worksheet 502 is a dataset that includes references to
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the individual medications and administration rules to be
made available to infusion pumps. In addition, the work-
sheet 502 can be directed to a particular infusion pump 204
or group of infusion pumps 204 that share the same cus-
tomized drug library data format. Rather than providing data
to the infusion pump 204 regarding every medication 506
and administration rule 508 available in the DLDB 414, a
worksheet 502 may be used to specify a subset of medica-
tions 506 and administration rules 508. For example, a CCA
504 may be added to a worksheet 502, and all of the
medications 506 and administration rules 508 associated
with the CCA 504 and the target infusion pump 204 are
automatically added. In some embodiments, individual
medications may optionally be added to a worksheet sepa-
rately from any CCA that may be added.

The worksheet 502 dataset may be stored in the DLDB
414. The worksheet 502 dataset may include data represent-
ing various properties of the worksheet, such as a name,
infusion pump type and/or version targeted by the work-
sheet, creator of the worksheet, creation and/or edit date,
approval status, version, and the like. In addition, the
worksheet 502 dataset may include a collection of pointers
or other references to the data entities representing the
various CCAs, medications, and administration rules that are
associated with the worksheet 502. Creation of worksheets
502 and other associated operations are discussed in greater
detail below.

The DLM editor 500 or some other component of the
DLM 402 can generate drug library data using a worksheet
502. For example, once a worksheet 502 has been created or
edited, the worksheet 502 may be in a “pending” status,
awaiting approval. After the appropriate approval has been
granted, the DLLM 402 can generate customized drug library
data 520 that represents the CCAs, medications, adminis-
tration rules, and other data in the format that is required for
operation of the target pump 204. In addition, the DL.M 402
can generate generalized drug library data 522 for use by a
middleware component such as the connectivity adapter
206, for reporting and archival purposes, etc.

As shown in FIG. 5, the DLM 402 can send the custom-
ized drug library data 520 and generalized drug library data
522 to a connectivity adapter 206 that is in communication
with multiple infusion pumps 204A, 204B. The connectivity
adapter 206 can store the generalized drug library data 522
in the data store 340. The generalized drug library data 522
may be incorporated into the drug library data 342 as the
generalized drug library data that corresponds to the cus-
tomized drug library data 520 that has also been or soon will
be received.

The CA 206 can provide the customized drug library data
520 to the appropriate infusion pump 204A, or instruct the
appropriate infusion pump 204 A to obtain the customized
drug library data 520. The infusion pump 204A can store the
customized drug library data 520 in memory 324 for use in
future operation. For example, the infusion pump 204A may
replace customized drug library data 326 currently in
memory with the newly-received customized drug library
data 520.

Other infusion pumps, such as those that do not operate
using the same format of customized drug library data, are
not provided with or instructed to obtain the customized
drug library data 520. For example, infusion pump 204B
may be a different type of infusion pump than infusion pump
204 A, or may be a different version of infusion pump 204A
that is not compatible with the customized drug library data
520. In this example, infusion pump 204B is not provided
with the customized drug library data 520. As another
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example, infusion pump 204B may be located in a location
that is associated with a different CCA than infusion pump
204A. The customized drug library data 520 may be targeted
at the CCA with which infusion pump 204A is associated,
but not the CCA with which infusion pump 204B is asso-
ciated. In this example, infusion pump 204B is not provided
with the customized drug library data 520. Details and
examples of the drug library update process are described in
greater detail in a co-pending international patent applica-
tion no. PCT/US2019/041703, titled “UPDATING INFU-
SION PUMP DRUG LIBRARIES AND OPERATIONAL
SOFTWARE IN A NETWORKED ENVIRONMENT” and
filed Jul. 12, 2019, which is incorporated by reference
herein.

The worksheet structure allows for comparison among
different versions of drug library data selected for a particu-
lar subset of CCAs and infusion pumps. For example, a
worksheet that is being edited can be compared to a current
version of the worksheet and/or one or more historical
versions of the worksheet. The various versions of the
worksheet—and therefore the various versions of the cor-
responding drug library data—may be stored as generalized
drug library data (e.g., JavaScript Object Notation or JSON
files) and may be compared to each other (e.g., using
text-based comparison methods) to determine any differ-
ences between the files. Differences between the files may be
presented to a user so that the user can see what is different
between the versions of the drug library data. These storage
and comparison methods are generally more efficient than
storing multiple versions of each individual record of drug
library data in the DLDB along with corresponding effective
dates, indicators of active/inactive status, and the like.

The worksheet structure also allows users to build specific
drug libraries for specific purposes from a shared dataset.
For example, a first worksheet designed for a cancer center
utilizes a first subset of the overall DLDB, while a second
worksheet designed for a pediatric center utilizes a second
subset of the overall DLDB that is different than the first
subset. The individual records for the CCAs, medications,
and administration rules may be maintained in the DLDB
without being changed for the different worksheets. The
worksheet datasets for the different worksheets may be
modified in the DLDB, and may reference data for the
CCAs, medications, and administration rules.

The worksheet structure facilitates maintaining and view-
ing lifecycle of a particular set of drug library data. For
example, a particular set of drug library data, corresponding
to a particular worksheet, may progress through various
stages, including: editable, in review, active, and archived.
Data regarding each of the states may be included in the
worksheet dataset. Accordingly, the worksheet structure
provides revision control for each set of drug library data
independently from other sets of drug library data (as
managed using other worksheets).

The worksheet structure also facilitates identification and
implementation of global changes that are to be cascaded to
all worksheets. For example, when two worksheets contain
a particular CCA and that CCA is updated (e.g., a new
administration rule is added, a limit is changed, etc.), then
both worksheets may automatically incorporate the changes
made to CCA by virtue of the worksheets referencing the
CCA data that has been changed rather than including a copy
of CCA as it previously existed. As another example, when
a worksheet’s dataset has been updated, the system can
notify health care professionals that new drug library data
may need to be finalized to incorporate the changes for use
on infusion pumps.
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Example Drug Library Management Process

FIG. 7 is a flow diagram of an illustrative process 700 that
may be executed by a DLM Editor 500 or some other
component of the DLM 402 to manage the creation and
maintenance of data in the DLDB 414, and the creation and
maintenance of drug libraries for use by infusion pumps 204,
connectivity adaptors 206, reporting systems, archival sys-
tems, and the like. Advantageously, the process 700 facili-
tates the maintenance of DLDB data in a streamlined
manner, such that data regarding, medications, administra-
tion rules, CCAs, and the like needs to be created or edited
only once, and the changes will be reflected across all
associated drug libraries. Moreover, the process 700 pro-
vides the creation of generalized drug library data that may
be archived in addition to being used by other systems or
components. Thus, a repository of archived generalized drug
library data files can provide snapshots of the state of drug
libraries at various points in time, without requiring the
maintenance of out-of-date data in the DLDB. Portions of
the process 700 will be described with reference to the
diagram of illustrative data flows and interactions shown in
FIG. 5, and the diagrams of illustrative user interfaces
shown in FIGS. 8 and 9.

The process 700 shown in FIG. 7 begins at block 702. The
process 700 may begin in response to an event, such as when
the DLM editor 500 begins execution. When the process 700
is initiated, a set of executable program instructions stored
on one or more non-transitory computer-readable media
(e.g., hard drive, flash memory, removable media, etc.) may
be loaded into memory (e.g., random access memory or
“RAM”) of a computing device of the cloud environment
106. The executable instructions may then be executed by a
hardware-based computer processor (e.g., a central process-
ing unit or “CPU”) of the computing device. In some
embodiments, the process 700 or portions thereof may be
implemented on multiple processors, serially or in parallel.

At block 704, the DLM editor 500 or some other com-
ponent of the DLM 402 can manage medications in the
DLDB 414. Management of medications may include cre-
ating, viewing, updating, and/or deleting medication 506
data entities.

In some embodiments, a user may use an end-user com-
puting device 510 to access the DLM editor 500, as shown
in FIG. 5. The end-user computing device 510 may present
an interface for management of medications in the DLDB
414. For example, the DLM editor 500 may provide inter-
face 800, shown in FIG. 8, to manage a particular medica-
tion 506. Interface 800 includes an infusion pump selection
area 802, a medication information entry area 804, a dosing
limitations entry area 806, and a clinical care area selection
control 808.

The user may use the infusion pump selection area 802 to
select the infusion pump(s) and/or pump version(s) which
may be used to administer the medication. The user may use
the medication information entry area 804 to manage prop-
erties of the medication. For example, identification-related
properties such as a generic drug name 840 and display
name 841 may be entered. A clinical use 842 may also be
entered. Medication amount 843, volume amount 844, medi-
cation unit 845, and concentration type may also be entered.

In some embodiments, a single medication may be asso-
ciated with different display names. For example, an infu-
sion pump may only support a limited number of characters
for display of medication names. Because the length of some
medication names may exceed the character limit, a short-
ened name, such as a brand name, abbreviation, or the like
may be used. Additionally, or alternatively, emphasis may be
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applied to portions of medication names for display to help
avoid errors in the administration of the medications. Illus-
tratively, the display name may be entered using “tall man”
lettering in which part of a medication’s name is displayed
in upper case letters to help distinguish it from other
medication names that may look and/or sound similar (e.g.,
“prednisone” and “prednisolone” may be displayed as
“predniSONE” and “predniSOLONE”).

A subset of the information in the various entry areas may
corresponds to an administration rule for the medication,
indicated by administration rule data entry group 810. In
some embodiments, additional and/or alternative informa-
tion in the various entry arecas may be part of a particular
administration rule. For example, an administration rule may
be assigned to a single infusion pump and/or pump type, and
therefore the infusion pump selection area 802 may be
included in the administration rule data entry group 810. As
another example, an administration rule may not include a
specific display name for the medication, and therefore
administration rule data entry group 810 may not include
display name 841, or display name 841 may be optional.

In some embodiments, a single medication may also or
alternatively be associated with different clinical uses,
amounts, volumes, units, and/or concentration types. Addi-
tional medication entries—corresponding to different data-
base records, different presentations of the interface 800,
etc.—may be used to capture these different combinations of
properties. However, each of the medication entries can be
linked to the top-level medication (e.g., as identified by a
generic medication name and a unique identifier). In this
way, the medication and all of its different available com-
binations of properties can be treated as a single unit when
desired, or as separate medication entities when desired.

Returning to FIG. 7, at block 706 the DLLM editor 500 or
some other component of the DLM 402 can manage admin-
istration rules in the DLDB 414. Management of adminis-
tration rules may include viewing and/or updating deleting
medication 506 data entities.

In some embodiments, a user may use interface 800,
shown in FIG. 8, to manage administration rules for a
particular medication 506. In addition to identification and
other properties of a medication 506 as described above, the
interface 800 includes a dosing limitations entry area 806.
The dosing limitations entry area 806 may be used to specify
various administration limits, permissions, and the like. The
data provided in these fields is then incorporated into the
drug library for the selected infusion pump, and serves to
constrain the manner in which the medication is permitted to
be administered by the infusion pump. For example, after
specifying a dosing unit 860, a user may enter a lower hard
limit 861, lower soft limit 862, upper soft limit 863, and/or
upper hard limit 864, all in terms of the selected dosing unit.
An infusion pump that is administering the medication
subject to this administration rule will not be permitted to
administer an amount outside the hard lower and upper
limits. The infusion pump may be permitted to administer an
amount outside the soft lower and upper limits, but before
doing so the infusion pump may be required to perform
various procedures, such as initiating alerts, prompting for
authorization, or the like.

Additional administration techniques 865, such as bolus
administration, piggyback delivery, piggyback interruption,
and the like may be permitted or blocked. Some adminis-
tration techniques may be associated with their own prop-
erties, and permission of such techniques may cause display
of additional data entry areas or interfaces. For example, if
bolus administration is permitted in the additional adminis-
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tration techniques 865 section, then additional fields for
dosing unit, upper and lower hard/soft limits, and the like
may be shown.

In some embodiments, multiple administration rules 508
may be associated with a single medication 506. For
example, different administration rules may be used for
different infusion pumps. As another example, different
administration rules may be associated with different clinical
uses or concentrations of the medication. In these cases,
additional medication entries may be added for the medica-
tions, and the different administration rules may be created
accordingly. However, each of the separate medication
entries and corresponding administration rules may be asso-
ciated with a single top-level medication 506 data entity.

Returning to FIG. 7, at block 708 the DLM editor 500 or
some other component of the DLM 402 can manage CCAs
in the DLDB 414. Management of CCAs may include
creating, viewing, updating, and/or deleting CCA 504 data
entities. In some embodiments, a user may use a remote
computing device 510 that presents an interface for man-
agement of CCAs in the DLDB 414. For example, the DLM
editor 500 may provide interface 900, shown in FIG. 9, to
manage a particular CCA 504.

Interface 900 includes an infusion pump selection area
902, a CCA information entry area 904, a pump settings
entry area 906, and a medication selection control 908. A
user may use the infusion pump selection area 902 to select
the infusion pump(s) and/or pump version(s) which may be
used to administer medication in the CCA. The user may use
the CCA information entry area 904 to manage properties of
the CCA. For example, identification-related properties such
as a CCA name 940, service line 941, and CCA description
942 may be entered. The user may use the pump settings
entry area 906 to manage CCA-specific settings for the
selected pump(s), such as pump limits and other operational
settings of the pump(s) in the CCA. For example, the user
may provide a maximum dose rate 960, permit or prohibit
additional administration functions 961 such as delayed start
or standby, and set occlusion alarm settings 962. In some
embodiments, the user may enter CCA-specific patient
limits used to constrain which patients are permitted to be
treated using the infusion pump on the CCA. For example,
patient limits may include minimum body surface area
(BSA) 963, maximum BSA 964, minimum height 965,
maximum height 966, minimum weight 967, maximum
weight 968, and the like.

Although FIG. 7 illustrates blocks 704 and 706 occurring
in a sequential manner on one execution path, and block 608
occurring in a parallel execution path, this example is
illustrative only. In some embodiments, the operations that
correspond to blocks 704, 706, and 708 may be performed
sequentially, asynchronously, in parallel, or individual
blocks may be repeated as needed.

At block 710, the DLM editor 500 or some other com-
ponent of the DLM 402 can manage the medications avail-
able to the CCAs in the DLDB 414. For example, interface
800 for a particular medication 506 includes a clinical care
area selection control 808. A user can activate this control
808 to access an interface that facilitates selection of CCAs
in which the medication 506 is permitted to be administered.
As another example, interface 900 for a particular CCA 504
includes a medication selection control 908. A user can
activate this control 908 to access an interface that facilitates
selection of medications that are permitted to be adminis-
tered in the CCA 504.

At block 712, the DLM editor 500 or some other com-
ponent of the DLM 402 can generate a worksheet 502 for
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management of a drug library. The worksheet 502 provides
the mechanism by which a drug library is generated for use
by an infusion pump. Separate drug libraries may be gen-
erated and maintained for different infusion pumps and/or
infusion pumps in different facilities, CCAs, and the like. In
some embodiments, a user may use a remote computing
device 510 that presents an interface for management of
worksheets in the DLDB 414. The user may enter work-
sheet-specific information, such as a name for the work-
sheet, an infusion pump type and/or version targeted by the
worksheet, and the like. Data representing the worksheet-
specific information may be stored in the DLDB 414.

At block 714, the DLM editor 500 or some other com-
ponent of the DLM 402 can add one or more CCAs 504 to
the worksheet 502. Addition of CCAs 504 also has the effect
of adding the various medications 506 and administration
rules 508, associated with the CCAs 504, to the worksheet
502. In this example, the CCAs provide the organizational
means by which groups of medications may be added to a
particular worksheet and therefore to a particular drug
library.

In some embodiments, the DLM editor 500 or some other
component of the DLM 402 can add one or more medica-
tions 506 to the worksheet 502. Addition of medications 506
to the worksheet 502 may also have the effect of adding
various administration rules 508, associated with the medi-
cations 506, to the worksheet 502. In some embodiments,
medications may be added in addition to CCAs, or medi-
cations may be added individually without the addition of
CCAs to the worksheet.

At block 716, the DLM editor 500 or some other com-
ponent of the DLM 402 can finalize the worksheet 502. The
worksheet 502 may be finalized on-demand (e.g., immedi-
ately upon request by a user of the DLM editor 500), or it
may be subject to an authorization workflow. For example,
the use may request finalization of a worksheet after various
changes have been made. Other users may then access the
worksheet, view the changes if desired, and approve or
reject the worksheet. Once the changes to the worksheet are
approved, the worksheet may be finalized.

At block 718, the DLM editor 500 or some other com-
ponent of the DLM 402 can generate customized drug
library data using the worksheet 502. As described above,
the worksheet may specify a particular pump type or version
to which the worksheet applies. The DLM 402 can use drug
library specification data for the particular infusion pump
type or version to generate customized drug library data of
the pump.

Drug library specification data may include rules for
generating customized drug library data required by the
infusion pump, such as the data structure and format in
which the drug library data is expected to be delivered,
functions or other transformations to be applied to data from
DLDB 414 to produce data that is able to be used by the
infusion pump, etc. For example, a first type of infusion
pump may expect data fields a, b, ¢, d, and e to be present,
in that sequence, for each medication record. A second type
of infusion pump may also expect fields a, b, and c, to be
present, together with data that corresponds to field d with
a mathematical transformation applied, and also a different
field f instead of field e. In addition, the second type of
infusion pump may expect the fields to be in a different
sequence than the first type of infusion pump. The drug
library specification data for the two different types of
infusion pumps can provide data regarding these expected
data fields, formats, transformations, sequences, and the
like.
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The DLM 402 can determine which infusion pump type
and/or version is specified in the worksheet 502 data set. The
DLM 402 can then generate customized drug library data
520 for the infusion pump using the worksheet 502 data in
the DLDB 414 and the drug library specification data for the
infusion pump.

At block 720, the DLM editor 500 or some other com-
ponent of the DLM 402 can generate generalized drug
library data using the worksheet 502. As described above,
the generalized drug library data is data used by middleware
components (e.g., connectivity adapters 206), reporting sys-
tems, archival systems, and the like. Each of these different
devices and components may be configured to operate using
the same generalized drug library data. Illustratively, the
generalized drug library data may be created in a standard-
ized data format, such as JavaScript Object Notation
(JSON), eXtensible Markup Language (XML), or the like.
In some embodiments, generalized drug library specification
data may be used to generate the generalized drug library
data. Generalized drug library specification data may
include rules for generating the generalized drug library
data, such as the data structure and format in which the
generalized drug library data is to be delivered, the functions
or other transformations to be applied to data from the
DLDB 414 to produce the generalized drug library data, etc.
The DLM 402 can generate the generalized drug library data
using the worksheet 502 data in the DLDB 414 and the
generalized drug library specification data.

Although FIG. 7 illustrates blocks 718 and 720 occurring
in a sequential manner on one execution path, this example
is illustrative only. In some embodiments, the operations that
correspond to blocks 718 and 720 may be performed in a
different sequence, asynchronously, or in parallel.

At block 722, the DLM editor 500 or some other com-
ponent of the DLM 402 can distribute the drug library data
generated above. For example, as shown in FIG. 5, the DLM
402 can provide the generalized drug library data 520 and
customized drug library data 522 to a connectivity adapter
206. In some embodiments, the DLM may also or alterna-
tively store the generalized drug library data in a drug library
archive 416. Storage of generalized drug library data 520 in
the drug library archive 416 can provide certain benefits,
such as the ability to access the drug library, as it existed
when generated, at some future time even after other inter-
vening versions of the drug library have been generated. In
addition, by maintaining prior versions of drug libraries in
the separate archive 416, the size and complexity of the
DLDB 414 may be controlled because it is not necessary to
store records for every prior version of data in the DLDB
414.

At block 724, the process 700 may terminate. In some
embodiments, the process 700 may return to prior blocks.
For example, a user may return to block 712 to generate
additional worksheets for other CCAs, infusion pumps, etc.
Example Drug Library Use

FIG. 10 is a diagram of data flows and interactions
between components of the networked clinical environment
102 and cloud environment 106 during use of drug library
data. As shown, an infusion pump 204 may send a message
at [A] to a connectivity adapter 206. For example, the
message may indicate the start of a medication infusion
process for a particular medication. The customized drug
library data used by the infusion pump 204 may use an
identifier of “13BSF68X” for the medication. Therefore, the
message may include the identifier “13BSF68X” instead of
the name of the medication, in order to reduce the size of the
message. The message may include other information about
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the infusion, such as a timestamp for the start of the infusion,
a dosage amount, etc. Alternatively or in addition, to reduce
the overall size of the message, the message may include
identifiers for other data regarding the infusion, or other
information from which human-readable forms can be
derived. For example, the message may include a patient
identifier, an infusion type identifier, a CCA identifier, a
channel identifier, a line identifier, an auto-program refer-
ence identifier, other identifiers, some combination thereof,
etc.

The connectivity adapter 206 may receive the message
from the infusion pump, and process the message at [B]. For
example, the connectivity adapter 206 may process the
message into a standardized dataset message using gener-
alized drug library data in the data store 340. The general-
ized drug library data may include the name of the drug that
corresponds to the identifier “13BSF68X,” the name of the
CCA that corresponds to a CCA identifier, etc. The connec-
tivity adapter 206 may therefore include the drug name,
CCA name, etc. in the standardized dataset message without
receiving the drug name, CCA name, and the like from the
infusion pump 204. The connectivity adapter 206 may send
the standardized dataset message to the cloud environment
106 at [C].

The infusion pump 204 may send a second message to the
connectivity adapter 206 at [D]. The second message may
relate to a past event at the infusion pump 204, such as an
infusion occurring days earlier when a different version of
customized drug library data was being used by the infusion
pump 204. For example, when the cloud environment 106
received the standardized dataset message at [C], it may
have determined that a prior message had not been received
(e.g., by inspecting a sequential message identifier in the
message). The cloud environment 106 may then have initi-
ated a process to obtain the missing message, and as a result
the infusion pump 204 re-sent (or sent for the first time) the
message to the connectivity adapter 206 at [D].

The connectivity adapter 206 can begin processing the
second message at [E]. However, the infusion that is the
subject of the message occurred when the infusion pump
204 was using an older version of the customized drug
library data. Therefore, the message may include informa-
tion (e.g., an identifier) that the connectivity adapter 206 is
unable to resolve by referencing the generalized drug library
data currently present in the data store 340, because gener-
alized drug library data currently present in the data store
340 corresponds to the current customized drug library data
used by the infusion pump 204. In this instance, the con-
nectivity adapter 206 may retrieve, from the cloud environ-
ment 106 at [F], an archived version of the generalized drug
library data that corresponds to the customized drug library
data used by the infusion pump 204 when the second
message was originally generated.

The connectivity adapter 206 may proceed with process-
ing the second message at [G] into a standardized dataset
message using the archived version of generalized drug
library data. For example, the connectivity adapter 206 may
determine the drug name using the identifier and the
archived version of the generalized drug library data and
proceed with processing the second message at [G] into a
standardized dataset message that includes the drug name.
The connectivity adapter 206 may then send a second
standardized dataset message to the cloud environment 106
at [H].

Embodiments of the present disclosure can be defined by
the following non-limiting clauses:
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Clause 1: A system configured to manage a drug library
within a clinical environment, the system comprising:

a plurality of infusion pumps configured to deliver medi-
cation to one or more patients, each respective infusion
pump of the plurality of infusion pumps comprising a
memory configured to store drug library data;

a drug library manager comprising one or more computer
processors and memory, the drug library manager con-
figured to:
receive, from a user device, first input data representing

one or more medications;

receive, from the user device, second input data repre-
senting one or more administration rules, wherein
the second input data comprises:

data representing a medication of the one or more
medications; data representing an infusion pump
type of a plurality of infusion pump types; and

data representing one or more medication adminis-
tration parameters;

receive, from the user device, third input data repre-
senting one or more clinical care areas, wherein the
third input data comprises:

data representing one or more clinical care area
settings; and

data representing an association of a clinical care
area with zero or more administration rules

receive, from the user device, fourth input data repre-
senting selection of a first clinical care area of the
one or more clinical care areas; store, in a drug
library database, worksheet data representing a drug
library, wherein the worksheet data comprises:

a first reference to infusion pump data in the drug
library database, the infusion pump data represent-
ing the first infusion pump type; and

a second reference to clinical care area data in the
drug library database, the clinical care area data
representing the first clinical care area;

generate customized drug library data using the work-
sheet data, wherein the customized drug library data
is formatted according to a pump-specific format
associated with the first infusion pump type, wherein
the customized drug library data represents a subset

of medications in the drug library database and a

subset of administration rules in the drug library

database, and wherein individual administration
rules of the subset of administration rules are asso-
ciated with individual medications of the subset of
medications;

generate generalized drug library data using the work-
sheet data, wherein the generalized drug library data
represents the subset of medications and the subset
of administration rules;

provide, to a first infusion pump of the plurality of
infusion pumps, the customized drug library data,
wherein the first infusion pump is associated with the
first infusion pump type, and wherein a second
infusion pump of the plurality of infusion pumps is
not provided with the customized drug library data,
the second infusion pump associated with a second
infusion pump type; and

provide, to a connectivity adapter in communication
with the first infusion pump and the second infusion
pump, the generalized drug library data.

Clause 2: The system of Clause 1, wherein the first
infusion pump is configured to replace, in memory of the
first infusion pump, a prior version of customized drug
library data with the customized drug library data.
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Clause 3: The system of Clause 1, wherein the first
infusion pump is configured to:
display infusion data comprising a medication name; and
transmit an infusion message to the connectivity adapter,
wherein the infusion message comprises a medication
identifier and does not comprise the medication name.
Clause 4: The system of Clause 3, wherein the connec-
tivity adapter is configured to at least:
receive, from the first infusion pump, the infusion mes-
sage; and
determine the medication name using the medication
identifier and the generalized drug library data.
Clause 5: The system of Clause 4, wherein the connec-
tivity adapter is further configured to at least:
receive, from the second infusion pump, a second infusion
message comprising a second mediation identifier; and
determine a second medication name using the second
medication identifier and second generalized drug
library data associated with the second infusion pump.
Clause 6: The system of Clause 1, wherein:
an administration rule of the subset of administration rules
is associated with a medication of the subset of medi-
cations;
the administration rule is associated with a first upper
dosing limit;
the first clinical care area is associated with a second
upper dosing limit that is lower than the first upper
dosing limit; and
the second upper dosing limit overrides the first upper
dosing limit during administration of the medication by
the first infusion pump.
Clause 7: The system of Clause 1, wherein:
an administration rule of the subset of administration rules
is associated with a medication of the subset of medi-
cations;
the administration rule is associated with a first upper
dosing limit;
the first clinical care area is associated with a second
upper dosing limit that is higher than the first upper
dosing limit; and
the first upper dosing limit is implemented during admin-
istration of the medication by the first infusion pump.
Clause 8: The system of Clause 1, wherein the drug
library manager is further configured to at least:
receive, from the user device, input associated with a
medication and representing selection of at least one of:
a lower hard dosing limit, a lower soft dosing limit, an
upper soft dosing limit, or an upper hard dosing limit;
and
store, in the drug library database, administration rule data
representing the selection, wherein the administration
rule data references medication data representing the
medication.
Clause 9: The system of Clause 1, wherein the connec-
tivity adapter is configured to at least:
receive, from the first infusion pump, an infusion message
associated with a prior version of customized drug
library data;
obtain a prior version of generalized drug library data that
corresponds to the prior version of customized drug
library data; and
process the infusion message using the prior version of
generalized drug library data.
Clause 10: The system of Clause 1, wherein the drug
library manager is further configured to at least:
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store status data in connection with the worksheet data,
wherein the status data indicates a status of the work-
sheet data; and

receive, from the user device, input indicating a change in

status of the worksheet data, wherein the customized
drug library data and generalized drug library data are
generated in response to receiving the input indicating
the change in status of the worksheet data.

Clause 11: The system of Clause 1, further comprising a
drug library archive, wherein the drug library manager is
further configured to provide the generalized drug library
data to the drug library archive, and wherein the drug library
archive is configured to store a plurality of versions of
generalized drug library data for each of a plurality of
different drug libraries.

Clause 12: The system of Clause 11, wherein the drug
library manager is further configured to:

compare the generalized drug library data to one of:

second generalized drug library data or second work-
sheet data; and

generate user interface data for displaying a difference

based on comparing the generalized drug library data.

Clause 13: A computer-implemented method comprising:

under control of one or more computing devices config-
ured with specific computer-executable instructions,

storing, in a drug library database, worksheet data repre-

senting a drug library, wherein the worksheet data

comprises:

a first reference to infusion pump data in the drug
library database, the infusion pump data representing
a first infusion pump type of a plurality of infusion
pump types; and

a second reference to clinical care area data in the drug
library database, the clinical care area data repre-
senting a first clinical care area of a plurality of
clinical care areas;

generating customized drug library data using the work-

sheet data, wherein the customized drug library data is
formatted according to a pump-specific format associ-
ated with the first infusion pump type, wherein the
customized drug library data represents a subset of
medications in the drug library database and a subset of
administration rules in the drug library database, and
wherein individual administration rules of the subset of
administration rules are associated with individual
medications of the subset of medications;

generating generalized drug library data using the work-

sheet data, wherein the generalized drug library data
represents the subset of medications and the subset of
administration rules;

providing the customized drug library data to an infusion

pump associated with the first infusion pump type; and
providing the generalized drug library data to a computing
system in communication with the infusion pump.

Clause 14: The computer-implemented method of Clause
13, further comprising:

accessing archived generalized drug library data corre-

sponding to a prior version of the worksheet data;
comparing the generalized drug library data to the
archived generalized drug library data; and
presenting a user interface displaying a difference
between the generalized drug library data and the
archived generalized drug library data.

Clause 15: The computer-implemented method of Clause
13, further comprising:

receiving input associated with a medication and repre-

senting selection of at least one of: a lower hard dosing
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limit, a lower soft dosing limit, an upper soft dosing
limit, or an upper hard dosing limit; and

storing, in the drug library database, administration rule

data representing the selection, wherein the adminis-
tration rule references medication data representing the
medication.

Clause 16: The computer-implemented method of Clause
13, further comprising:

storing status data in connection with the worksheet data,

wherein the status data indicates a status of the work-
sheet data; and

receiving input indicating a change in status of the work-

sheet data, wherein the customized drug library data
and generalized drug library data are generated in
response to receiving the input indicating the change in
status of the worksheet data.

Clause 17: The computer-implemented method of Clause
13, further comprising providing the generalized drug
library data to a drug library archive configured to store a
plurality of versions generalized drug library data for each of
a plurality of different drug libraries.

Clause 18: The computer-implemented method of Clause
13, wherein generating the generalized drug library data
comprises formatting the generalized drug library data using
JavaScript Object Notation.

Clause 19: A system comprising:

a computer-readable memory storing executable instruc-

tions; and

one or more processors in communication with the com-

puter-readable memory, wherein the one or more pro-

cessors are programmed by the executable instructions

to at least:

store, in a drug library database, worksheet data rep-
resenting a drug library, wherein the worksheet data
comprises:

a first reference to infusion pump data in the drug
library database, the infusion pump data represent-
ing a first infusion pump type of a plurality of
infusion pump types; and

a second reference to clinical care area data in the
drug library database, the clinical care area data
representing a first clinical care area of a plurality
of clinical care areas;

generate customized drug library data using the work-
sheet data, wherein the customized drug library data
is formatted according to a pump-specific format
associated with the first infusion pump type, wherein
the customized drug library data represents a subset

of medications in the drug library database and a

subset of administration rules in the drug library

database, and wherein individual administration
rules of the subset of administration rules are asso-
ciated with individual medications of the subset of
medications;

generate generalized drug library data using the work-
sheet data, wherein the generalized drug library data
represents the subset of medications and the subset
of administration rules;

provide the customized drug library data to an infusion
pump associated with the first infusion pump type;
and

provide the generalized drug library data to a connec-
tivity adapter in communication with the infusion
pump.

Clause 20: The system of Clause 19, further comprising
the connectivity adapter, wherein the connectivity adapter is
configured to at least:
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receive, from the infusion pump, a first infusion message
comprising a medication identifier that corresponds to
a medication infused by the infusion pump;

determine a medication name using the medication iden-
tifier and the generalized drug library data;

receive, from the infusion pump, a second infusion mes-

sage associated with a prior version of customized drug
library data;

obtain a prior version of generalized drug library data that

corresponds to the prior version of customized drug
library data; and

process the second infusion message using the prior

version of generalized drug library data.

Clause 21: A system comprising:

computer-readable storage; and

one or more computer processors configured to at least:

receive customized drug library data formatted accord-
ing to a pump-specific format associated with a first
infusion pump type, wherein the customized drug
library data represents a plurality of medications and
a plurality of administration rules, and wherein indi-
vidual administration rules of the plurality of admin-
istration rules are associated with individual medi-
cations of the plurality of medications;

receive generalized drug library data, wherein the gen-
eralized drug library data represents the plurality of
medications and the plurality of administration rules;

send the customized drug library data to an infusion
pump associated with the first infusion pump type;

store the generalized drug library data in the computer-
readable storage, wherein a prior version of the
generalized drug library data is stored in the com-
puter-readable storage;

receive, from the infusion pump, a first infusion mes-
sage comprising a first medication identifier that
corresponds to a first medication infused by the
infusion pump;

determine a first medication name using the first medi-
cation identifier and the generalized drug library
data;

receive, from the infusion pump, a second infusion
message associated with a prior version of custom-
ized drug library data, the second infusion message
comprising a second medication identifier that cor-
responds to a second medication infused by the
infusion pump; and

determine a second medication name using the second
medication identifier and the prior version of gener-
alized drug library data.

Clause 22: The system of Clause 21, further comprising
the infusion pump, wherein the infusion pump is configured
to replace, in memory of the infusion pump, a prior version
of customized drug library data with the customized drug
library data.

Clause 23: The system of Clause 22, wherein the infusion
pump is configured to:

display infusion data comprising the first medication

name; and

transmit the first infusion message to a connectivity

adapter comprising the one or more processors,
wherein the first infusion message comprises the first
medication identifier and does not comprise the first
medication name.

Clause 24: The system of Clause 22, wherein the infusion
pump is configured to:

display infusion data comprising a clinical care area

name; and
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transmit the first infusion message to a connectivity
adapter comprising the one or more processors,
wherein the first infusion message comprises a clinical
care area identifier and does not comprise the clinical
care area name.

Clause 25: The system of Clause 21, wherein the one or

more processors are further configured to at least:

receive, from a second infusion pump, a third infusion
message comprising a third mediation identifier,
wherein the second infusion pump is associated with a
second infusion pump type; and

determine a third medication name using the third medi-
cation identifier and second generalized drug library
data.

Clause 26: The system of Clause 21, wherein:

an administration rule of the plurality of administration
rules is associated with the first medication and a
clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing
limit;

the clinical care area is associated with a second upper
dosing limit that is lower than the first upper dosing
limit; and

the second upper dosing limit overrides the first upper
dosing limit during administration of the first medica-
tion by the infusion pump.

Clause 27: The system of Clause 21, wherein:

an administration rule of the plurality of administration
rules is associated with the first medication and a
clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing
limit;

the clinical care area is associated with a second upper
dosing limit that is higher than the first upper dosing
limit; and

the first upper dosing limit is implemented during admin-
istration of the first medication by the infusion pump.

Clause 28: A computer-implemented method comprising:

under control of one or more computing devices config-

ured with specific computer-executable instructions,

receiving customized drug library data formatted accord-
ing to a pump-specific format associated with a first
infusion pump type, wherein the customized drug
library data represents a plurality of medications and a
plurality of administration rules, and wherein indi-
vidual administration rules of the plurality of adminis-
tration rules are associated with individual medications
of the plurality of medications;

receiving generalized drug library data, wherein the gen-
eralized drug library data represents the plurality of
medications and the plurality of administration rules;

sending the customized drug library data to an infusion
pump associated with the first infusion pump type;

storing the generalized drug library data in a computer-
readable storage, wherein a prior version of the gener-
alized drug library data is stored in the computer-
readable storage;

receiving, from the infusion pump, a first infusion mes-
sage comprising a first medication identifier that cor-
responds to a first medication infused by the infusion
pump;

processing the first infusion message using the first medi-
cation identifier and the generalized drug library data;

receiving, from the infusion pump, a second infusion
message associated with a prior version of customized
drug library data, the second infusion message com-

10

15

20

25

30

35

40

45

50

55

60

24

prising a second medication identifier that corresponds
to a second medication infused by the infusion pump;
and

processing the second infusion message using the second

medication identifier and the prior version of general-
ized drug library data.

Clause 29: The computer-implemented method of Clause
28, wherein processing the first infusion message comprises
determining a first medication name using the first medica-
tion identifier and the generalized drug library data.

Clause 30: The computer-implemented method of Clause
28, wherein processing the second infusion message com-
prises determining a second medication name using the
second medication identifier and the generalized drug library
data.

Clause 31: The computer-implemented method of Clause
28, wherein sending the customized drug library data to the
infusion pump cases the infusion pump to replace, in
memory of the infusion pump, a prior version of customized
drug library data with the customized drug library data.

Clause 32: The computer-implemented method of Clause
31, further comprising:

displaying, by the infusion pump, infusion data compris-

ing the first medication name; and

generating, by the infusion pump, the first infusion mes-

sage, wherein the first infusion message comprises the
first medication identifier and does not comprise the
first medication name.

Clause 33: The computer-implemented method of Clause
28, further comprising:

receiving, from a second infusion pump, a third infusion

message comprising a third mediation identifier,
wherein the second infusion pump is associated with a
second infusion pump type; and

processing the third medication identifier and second

generalized drug library data.
Clause 34: The computer-implemented method of Clause
28, wherein:
an administration rule of the plurality of administration
rules is associated with the first medication and a
clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing
limit;

the clinical care area is associated with a second upper

dosing limit that is lower than the first upper dosing
limit; and

the second upper dosing limit overrides the first upper

dosing limit during administration of the first medica-
tion by the infusion pump.
Clause 35: The computer-implemented method of Clause
28, wherein:
an administration rule of the plurality of administration
rules is associated with the first medication and a
clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing
limit;

the clinical care area is associated with a second upper

dosing limit that is higher than the first upper dosing
limit; and

the first upper dosing limit is implemented during admin-

istration of the first medication by the infusion pump.

Clause 36: A non-transitory computer storage medium
that stores an executable component that directs a computing
system to perform a process comprising:

receiving customized drug library data formatted accord-

ing to a pump-specific format associated with a first
infusion pump type, wherein the customized drug
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library data represents a plurality of medications and a
plurality of administration rules, and wherein indi-
vidual administration rules of the plurality of adminis-
tration rules are associated with individual medications
of the plurality of medications;
receiving generalized drug library data, wherein the gen-
eralized drug library data represents the plurality of
medications and the plurality of administration rules;

sending the customized drug library data to an infusion
pump associated with the first infusion pump type;

storing the generalized drug library data in a computer-
readable storage, wherein a prior version of the gener-
alized drug library data is stored in the computer-
readable storage;

receiving, from the infusion pump, a first infusion mes-

sage comprising a first medication identifier that cor-
responds to a first medication infused by the infusion
pump;
processing the first infusion message using the first medi-
cation identifier and the generalized drug library data;

receiving, from the infusion pump, a second infusion
message associated with a prior version of customized
drug library data, the second infusion message com-
prising a second medication identifier that corresponds
to a second medication infused by the infusion pump;
and

processing the second infusion message using the second

medication identifier and the prior version of general-
ized drug library data.

Clause 37: The non-transitory computer storage medium
of Clause 36, wherein processing the first infusion message
comprises determining a first medication name using the
first medication identifier and the generalized drug library
data, and wherein processing the second infusion message
comprises determining a second medication name using the
second medication identifier and the generalized drug library
data.

Clause 38: The non-transitory computer storage medium
of Clause 36, the process further comprising:

receiving, from a second infusion pump, a third infusion

message comprising a third mediation identifier,
wherein the second infusion pump is associated with a
second infusion pump type; and

processing the third medication identifier and second

generalized drug library data.
Clause 39: The non-transitory computer storage medium
of Clause 36, wherein:
an administration rule of the plurality of administration
rules is associated with the first medication and a
clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing
limit;

the clinical care area is associated with a second upper

dosing limit that is lower than the first upper dosing
limit; and

the second upper dosing limit overrides the first upper

dosing limit during administration of the first medica-
tion by the infusion pump.
Clause 40: The non-transitory computer storage medium
of Clause 36, wherein:
an administration rule of the plurality of administration
rules is associated with the first medication and a
clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing
limit;
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the clinical care area is associated with a second upper
dosing limit that is higher than the first upper dosing
limit; and

the first upper dosing limit is implemented during admin-
istration of the first medication by the infusion pump.

OTHER CONSIDERATIONS

It is to be understood that not necessarily all objects or
advantages may be achieved in accordance with any par-
ticular embodiment described herein. Thus, for example,
those skilled in the art will recognize that certain embodi-
ments may be configured to operate in a manner that
achieves or optimizes one advantage or group of advantages
as taught herein without necessarily achieving other objects
or advantages as may be taught or suggested herein.

Many other variations than those described herein will be
apparent from this disclosure. For example, depending on
the embodiment, certain acts, events, or functions of any of
the algorithms described herein can be performed in a
different sequence, can be added, merged, or left out alto-
gether (e.g., not all described acts or events are necessary for
the practice of the algorithms). Moreover, in certain embodi-
ments, acts or events can be performed concurrently, e.g.,
through multi-threaded processing, interrupt processing, or
multiple processors or processor cores or on other parallel
architectures, rather than sequentially. In addition, different
tasks or processes can be performed by different machines
and/or computing systems that can function together.

The wvarious illustrative logical blocks, modules, and
algorithm elements described in connection with the
embodiments disclosed herein can be implemented as elec-
tronic hardware, computer software, or combinations of
both. To clearly illustrate this interchangeability of hardware
and software, various illustrative components, blocks, mod-
ules, and elements have been described above generally in
terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the
particular application and design constraints imposed on the
overall system. The described functionality can be imple-
mented in varying ways for each particular application, but
such implementation decisions should not be interpreted as
causing a departure from the scope of the disclosure.

The wvarious illustrative logical blocks and modules
described in connection with the embodiments disclosed
herein can be implemented or performed by a machine, such
as a general purpose processor, a digital signal processor
(DSP), an application specific integrated circuit (ASIC), a
field programmable gate array (FPGA) or other program-
mable logic device, discrete gate or transistor logic, discrete
hardware components, or any combination thereof designed
to perform the functions described herein. A general-purpose
processor can be a microprocessor, but in the alternative, the
processor can be a controller, microcontroller, or state
machine, combinations of the same, or the like. A processor
can include electrical circuitry configured to process com-
puter-executable instructions. In another embodiment, a
processor includes an FPGA or other programmable device
that performs logic operations without processing computer-
executable instructions. A processor can also be imple-
mented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more mMicroprocessors in conjunc-
tion with a DSP core, or any other such configuration.
Although described herein primarily with respect to digital
technology, a processor may also include primarily analog
components. For example, some or all of the signal pro-
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cessing algorithms described herein may be implemented in
analog circuitry or mixed analog and digital circuitry. A
computing environment can include any type of computer
system, including, but not limited to, a computer system
based on a microprocessor, a mainframe computer, a digital
signal processor, a portable computing device, a device
controller, or a computational engine within an appliance, to
name a few.

The elements of a method, process, or algorithm
described in connection with the embodiments disclosed
herein can be embodied directly in hardware, in a software
module stored in one or more memory devices and executed
by one or more processors, or in a combination of the two.
A software module can reside in RAM memory, flash
memory, ROM memory, EPROM memory, EEPROM
memory, registers, hard disk, a removable disk, a CD ROM,
or any other form of non-transitory computer-readable stor-
age medium, media, or physical computer storage known in
the art. An example storage medium can be coupled to the
processor such that the processor can read information from,
and write information to, the storage medium. In the alter-
native, the storage medium can be integral to the processor.
The storage medium can be volatile or nonvolatile. The
processor and the storage medium can reside in an ASIC.
The ASIC can reside in a user terminal. In the alternative, the
processor and the storage medium can reside as discrete
components in a user terminal.

Conditional language used herein, such as, among others,
“can,” “might,” “may,” “e.g.,” and the like, unless specifi-
cally stated otherwise, or otherwise understood within the
context as used, is generally intended to convey that certain
embodiments include, while other embodiments do not
include, certain features, elements, and/or states. Thus, such
conditional language is not generally intended to imply that
features, elements and/or states are in any way required for
one or more embodiments or that one or more embodiments
necessarily include logic for deciding, with or without
author input or prompting, whether these features, elements
and/or states are included or are to be performed in any
particular embodiment. The terms “comprising,” “includ-
ing,” “having,” and the like are synonymous and are used
inclusively, in an open-ended fashion, and do not exclude
additional elements, features, acts, operations, and so forth.
Also, the term “or” is used in its inclusive sense (and not in
its exclusive sense) so that when used, for example, to
connect a list of elements, the term “or” means one, some,
or all of the elements in the list. Further, the term “each,” as
used herein, in addition to having its ordinary meaning, can
mean any subset of a set of elements to which the term
“each” is applied.

Disjunctive language such as the phrase “at least one of X,
Y, or Z,” unless specifically stated otherwise, is otherwise
understood with the context as used in general to present that
an item, term, etc., may be either X, Y, or Z, or any
combination thereof (e.g., X, Y, and/or Z). Thus, such
disjunctive language is not generally intended to, and should
not, imply that certain embodiments require at least one of
X, at least one of Y, or at least one of Z to each be present.

Unless otherwise explicitly stated, articles such as “a”,
“an”, or “the” should generally be interpreted to include one
or more described items. Accordingly, phrases such as “a
device configured to” are intended to include one or more
recited devices. Such one or more recited devices can also
be collectively configured to carry out the stated recitations.
For example, “a processor configured to carry out recitations
A, B, and C” can include a first processor configured to carry

10

15

20

25

30

35

40

45

50

55

60

65

28

out recitation A working in conjunction with a second
processor configured to carry out recitations B and C.

While the above detailed description has shown,
described, and pointed out novel features as applied to
various embodiments, it will be understood that various
omissions, substitutions, and changes in the form and details
of the devices or algorithms illustrated can be made without
departing from the spirit of the disclosure. As will be
recognized, certain embodiments described herein can be
implemented within a form that does not provide all of the
features and benefits set forth herein, as some features can
be used or practiced separately from others. All such modi-
fications and variations are intended to be included herein
within the scope of this disclosure. Further, additional
embodiments created by combining any two or more fea-
tures or techniques of one or more embodiments described
herein are also intended to be included herein within the
scope of this disclosure.

What is claimed is:

1. A system comprising:

computer-readable storage; and

one or more computer processors configured to at least:

receive generalized drug library data, wherein the gen-
eralized drug library data represents a plurality of
medications and a plurality of administration rules;

receive customized drug library data formatted accord-
ing to a pump-specific format associated with a first
infusion pump type, wherein the customized drug
library data represents the plurality of medications
and the plurality of administration rules, wherein
individual administration rules of the plurality of
administration rules are associated with individual
medications of the plurality of medications, and
wherein the customized drug library data is different
than the generalized drug library data;

send the customized drug library data to an infusion
pump associated with the first infusion pump type,
wherein the infusion pump replaces a prior version
of customized drug library data with the customized
drug library data;

store the generalized drug library data in the computer-
readable storage, wherein a prior version of the
generalized drug library data, corresponding to the
prior version of customized drug library data, is
stored in the computer-readable storage;

receive, from the infusion pump, a first infusion mes-
sage comprising a first medication identifier that
corresponds to a first medication infused by the
infusion pump;

determine a first medication name using the first medi-
cation identifier and the generalized drug library
data;

receive, from the infusion pump after sending the
customized drug library data to the infusion pump, a
second infusion message associated with the prior
version of customized drug library data, the second
infusion message comprising a second medication
identifier that corresponds to a second medication
infused by the infusion pump; and

determine a second medication name using the second
medication identifier and the prior version of gener-
alized drug library data.

2. The system of claim 1, further comprising the infusion
pump, wherein the infusion pump is configured to replace,
in memory of the infusion pump, the prior version of
customized drug library data with the customized drug
library data.
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3. The system of claim 2, wherein the infusion pump is
configured to:
display infusion data comprising the first medication
name; and
transmit the first infusion message to a connectivity
adapter comprising the one or more processors,
wherein the first infusion message comprises the first
medication identifier and does not comprise the first
medication name.
4. The system of claim 2, wherein the infusion pump is
configured to:
display infusion data comprising a clinical care area
name; and
transmit the first infusion message to a connectivity
adapter comprising the one or more processors,
wherein the first infusion message comprises a clinical
care area identifier and does not comprise the clinical
care area name.
5. The system of claim 1, wherein the one or more
processors are further configured to at least:
receive, from a second infusion pump, a third infusion
message comprising a third mediation identifier,
wherein the second infusion pump is associated with a
second infusion pump type; and
determine a third medication name using the third medi-
cation identifier and second generalized drug library
data.
6. The system of claim 1, wherein:
an administration rule of the plurality of administration
rules is associated with the first medication and a
clinical care area of a plurality of clinical care areas;
the administration rule comprises a first upper dosing
limit;
the clinical care area is associated with a second upper
dosing limit that is lower than the first upper dosing
limit; and
the second upper dosing limit overrides the first upper
dosing limit during administration of the first medica-
tion by the infusion pump.
7. The system of claim 1, wherein:
an administration rule of the plurality of administration
rules is associated with the first medication and a
clinical care area of a plurality of clinical care areas;
the administration rule comprises a first upper dosing
limit;
the clinical care area is associated with a second upper
dosing limit that is higher than the first upper dosing
limit; and
the first upper dosing limit is implemented during admin-
istration of the first medication by the infusion pump.
8. A computer-implemented method comprising:
under control of one or more computing devices config-
ured with specific computer-executable instructions,
receiving generalized drug library data, wherein the
generalized drug library data represents a plurality of
medications and a plurality of administration rules;
receiving customized drug library data formatted
according to a pump-specific format associated with
a first infusion pump type, wherein the customized
drug library data represents the plurality of medica-
tions and the plurality of administration rules,
wherein individual administration rules of the plu-
rality of administration rules are associated with
individual medications of the plurality of medica-
tions, and wherein the customized drug library data
is different than the generalized drug library data;
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sending the customized drug library data to an infusion
pump associated with the first infusion pump type,
wherein the infusion pump replaces a prior version
of customized drug library data with the customized
drug library data;

storing the generalized drug library data in a computer-
readable storage, wherein a prior version of the
generalized drug library data, corresponding to the
prior version of customized drug library data, is
stored in the computer-readable storage;

receiving, from the infusion pump, a first infusion
message comprising a first medication identifier that
corresponds to a first medication infused by the
infusion pump;

processing the first infusion message using the first
medication identifier and the generalized drug
library data;

receiving, from the infusion pump after sending the
customized drug library data to the infusion pump, a
second infusion message associated with the prior
version of customized drug library data, the second
infusion message comprising a second medication
identifier that corresponds to a second medication
infused by the infusion pump; and

processing the second infusion message using the sec-
ond medication identifier and the prior version of
generalized drug library data.

9. The computer-implemented method of claim 8,
wherein sending the customized drug library data to the
infusion pump causes the infusion pump to replace, in
memory of the infusion pump, the prior version of custom-
ized drug library data with the customized drug library data.

10. The computer-implemented method of claim 8,
wherein processing the second infusion message comprises
determining a second medication name using the second
medication identifier and the prior version of generalized
drug library data.

11. The computer-implemented method of claim 8,
wherein sending the customized drug library data to the
infusion pump cases the infusion pump to replace, in
memory of the infusion pump, a prior version of customized
drug library data with the customized drug library data.

12. The computer-implemented method of claim 11, fur-
ther comprising:

displaying, by the infusion pump, infusion data compris-

ing a first medication name; and

generating, by the infusion pump, the first infusion mes-

sage, wherein the first infusion message comprises the
first medication identifier and does not comprise the
first medication name.

13. The computer-implemented method of claim 8, fur-
ther comprising:

receiving, from a second infusion pump, a third infusion

message comprising a third mediation identifier,
wherein the second infusion pump is associated with a
second infusion pump type; and

processing the third medication identifier and second

generalized drug library data.
14. The computer-implemented method of claim 8,
wherein:
an administration rule of the plurality of administration
rules is associated with the first medication and a
clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing
limit;
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the clinical care area is associated with a second upper
dosing limit that is lower than the first upper dosing
limit; and
the second upper dosing limit overrides the first upper
dosing limit during administration of the first medica-
tion by the infusion pump.
15. The computer-implemented method of claim 8,
wherein:
an administration rule of the plurality of administration
rules is associated with the first medication and a
clinical care area of a plurality of clinical care areas;
the administration rule comprises a first upper dosing
limit;
the clinical care area is associated with a second upper
dosing limit that is higher than the first upper dosing
limit; and
the first upper dosing limit is implemented during admin-
istration of the first medication by the infusion pump.
16. A non-transitory computer storage medium that stores
an executable component that directs a computing system to
perform a process comprising:
receiving generalized drug library data, wherein the gen-
eralized drug library data represents a plurality of
medications and a plurality of administration rules;
receiving customized drug library data formatted accord-
ing to a pump-specific format associated with a first
infusion pump type, wherein the customized drug
library data represents the plurality of medications and
the plurality of administration rules, wherein individual
administration rules of the plurality of administration
rules are associated with individual medications of the
plurality of medications, and wherein the customized
drug library data is different than the generalized drug
library data;
sending the customized drug library data to an infusion
pump associated with the first infusion pump type,
wherein the infusion pump replaces a prior version of
customized drug library data with the customized drug
library data;
storing the generalized drug library data in a computer-
readable storage, wherein a prior version of the gener-
alized drug library data, corresponding to the prior
version of customized drug library data, is stored in the
computer-readable storage;
receiving, from the infusion pump, a first infusion mes-
sage comprising a first medication identifier that cor-
responds to a first medication infused by the infusion
pump;
processing the first infusion message using the first medi-
cation identifier and the generalized drug library data;
receiving, from the infusion pump after sending the
customized drug library data to the infusion pump, a
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second infusion message associated with the prior
version of customized drug library data, the second
infusion message comprising a second medication
identifier that corresponds to a second medication
5 infused by the infusion pump; and

processing the second infusion message using the second
medication identifier and the prior version of general-

ized drug library data.

17. The non-transitory computer storage medium of claim
16, wherein processing the first infusion message comprises
determining a first medication name using the first medica-
tion identifier and the generalized drug library data, and
wherein processing the second infusion message comprises
determining a second medication name using the second
medication identifier and the prior version of generalized
drug library data.

18. The non-transitory computer storage medium of claim
16, the process further comprising:

receiving, from a second infusion pump, a third infusion

message comprising a third mediation identifier,
wherein the second infusion pump is associated with a
second infusion pump type; and

processing the third medication identifier and second

generalized drug library data.
19. The non-transitory computer storage medium of claim
16, wherein:
an administration rule of the plurality of administration
rules is associated with the first medication and a
clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing
limit;

the clinical care area is associated with a second upper

dosing limit that is lower than the first upper dosing
limit; and

the second upper dosing limit overrides the first upper

dosing limit during administration of the first medica-
tion by the infusion pump.
20. The non-transitory computer storage medium of claim
16, wherein:
an administration rule of the plurality of administration
rules is associated with the first medication and a
clinical care area of a plurality of clinical care areas;

the administration rule comprises a first upper dosing
limit;

the clinical care area is associated with a second upper

dosing limit that is higher than the first upper dosing
limit; and

the first upper dosing limit is implemented during admin-

istration of the first medication by the infusion pump.
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